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THE TAY BRIDGE 


DISASTER. 





The brief telegraphic account of the terrible 
catastrophe upon the North British Railway on 
Dec. 29 has shocked the whole civilized world. 

The few facts yet known depict too vividly the 
fearful tale. Thirteen of the 84 spans forming the 
Tay bridge have disappeared, A passenger train 
composed of six coaches, one locomotive and the | 
brakemen’s van, and carrying an unknown num- 
ber of passengers was seen to enter the northe:n 
end of the bridge and cross into the centre or} 
channel spans. A few moments later a shower of | 
fire (it was at night) was seen to fall into the river | 
below. These facts, with the floating débris visi- | 
ble in the morning light, are the only ones wo tell 
of the fate of the train and its living freight. 

As engineers, it becomes our duty to look at this | 
matter calmly, and to determine if the result wa: | 
due to human error and could have been avoided, 
or if itwas due to causes impossible to foresee. 
That some law of force was neglected need not be 
argued; but whether it was one of those against 
which man has not yet learned to protect himself, 
it is our duty to determine. 

Was the “ factor of ignorance,” commonly called 
the factor of safety, sufficiently high in all parts 
of this structure to give a reasonable guarantee 
that it was able to withstand the known forces to 
which it was liable? or did the designer of the 
structure adopt the faith which is too prevalent, 
that such and such circumstances might b» possi- 
ble, but were not safficiently probable to jastify 
any additional expense. 

Every engineer can recall many cases where 


| lined in the distant background of the future 


have been thrust out of consideration, in 

justify the saving of a little material. 
The responsible parties have no intention to set 

a slight value upon the 


order to 


human life or property 
risked, but the first cost is something now present 
and in the foreground, while the possible chances 
of sacrifice of life and property are only dimly out- 
. and 
obscured while intently gazing 
upon the prominent figure of present expenditure. 
How the present accident happened is yet in the 
tield of conjecture, and future facts must definitely 
| settle the reason; but if we work at such facts as 
we now have in regard to this bridge, it would ap- 
pear to be not altogether unaccountable, 

A bridge may be broken down or become a fail- 
ure from several causes, among which the follow- 


become totally 


| ing are the most common or probable : 


1. From being subjected to a greater load running 
upon its tracks than was intended. 

2, By its intended load, should this load leave 
the track while under rapid motion, either by a 
| breakage of some part of the running gear or by 
being thrown bodily from its track. 

3. The bridge may become a failure by loss or 
rupture of its supports, either by their being over- 
loaded, undermined or broken by storms. 

4. The bridge may be blown from its supports, if 
the wind force exceeds the resistance due to the 
friction, or to the anchoring bolts (where there are 
any). 

5. The trusses may be collapsed sidewise by the 


folding of one ‘upon the other, if the transverse | 


bracing (fri quently excessively light or altogether 


_ wanting) is too weak to resist the moment of the 


wind upon the surface of the trusses, 

6. The whole structure, bridge and piers, way 
| be overturned about some weak point of its sup- 
| ports by the wind. 

If only one span of the Tay bridge had fallen, we 
could form no reasonable conjecture as to how it 
fell without more facts; but as thirteen spans have 
| gone, it does not scem to be possible that any of 
the first three meth ds could have been the one, 
And as a gale was raging at the t.me, and these 
thirteen spans were all longer and higher than the 
others of this bridge, and as all of the spans of this 
length and height have ditappeared, it seems very 
probable that tLey Lave Leen blown down or over. 
Ard as we cous:cer the past history of this region 
and the bridge during its construction, it becomes 
more p obable. 


In the Engincer, for 1873, speaking of this struc- 
“The north and southwest winds 


ture, we find: 
swvep with terrifie furce down the river, and from 
its enormous width ard streng tide, the sea at 


times is very heavy, and great damage bas been 
occasionally done to the temporary work and plant | 


by the fiercest of the equinoctial gales. The 
weather for the past two years has been of an ex- 
traordinarily stormy nature, and inone case dur- 


possible, and often very probable, circumstances | ing the last year a northwest gale blew continuous- 


NEWS 


ly for three weeks, completely stopping all work.’ 

In IN77, the same paper says, in speaking of this 
bridge: “It will be remembered that last Febru 
. during the severe storm which raged over the 
northern part of the country, two of the large gil 
ders were blown down, and with them the upper 
parts of two of the piers.” 


ary 


In such a locality, would any engineer be justi 
fied in leaving at all im doubt the safety of his 
structure against the greatest possible storm? And 
yet, in considering the facts, it does appear as if 
* Danger” should have been written ail over this 
bridge. 

Mr. Gilks (whom we believe to have been con 
nected with its construction) says in a paper upon 
the ** Tay Bridge” before the Cleveland Institution 
of Engineers: ** A consideration of the action of 
the wind on this bridge will dissipate the often ad- 
vanced theory, that at some period it wili be blown 
over. The exposed surface of one large pier is about 
800 square feet, and of the superstructure whic!) 
depends upon it, about 800 square feet more, and 
80, giving 800 feet for a train above, we have 2,400 
square feet. Twenty-one pounds is the force of a 
very strong gale, but it would take no less than 96 
lbs. per square foot on the surface given to over- 
turn the pier,” (Italics ours). 

As the statement that a span 245 feet long and 
30 feet high had only 800 square feet of surface 
exposed to the wind, will strike any bridge engi- 
neer as being very small, let us examine into it. 
These spans were through-riveted lattics-girders of 
double intersection or double warren girders. The 
top and bottom chords were open trough or sec- 
tions, the largest being 16 inches deep by 24 inches 
wide, and the least 10 inches deep by 15 inches 
wide. The web struts were I section, 15 inches 
across by 12, 9 and 6 inches wide. The web ties 
were two plates of |, inch thick by 20 to 12 inches 
wide. 

The lower chord was also connected to the inter- 
section of the web systems by vertical plates. 

The floor cons‘sted of transverse elliptical plate 
girders, spread five feet apart and carrying long!- 
tudinal stringers of wood 14 inches square. The 
whole floor was decked over with 3-inch pla}, 
The spans were continuous insets of four. ‘ILe 
piers for these spans were founded upon iron cy!l- 
inders 31 feet in diameter and 20 feet high, filicd 
with brickwork and concrete, and resting upon a 
bed of gravel or blue clay 18 feet below the bed of 
the river. 

Upon these caissons were hexagonal brick pierr, 
27 feet Ly 16 feet, capped w.th four courses of 
asphalt stene 5 fee; thick, the top surface of the 
, stone being 5 feet above high water. From this 
surface rose a skeleton pier 88 feet high formed «f 
x cast-iron columns, the centre four being 15 
inches in diameter and the two outer or cut-water 
columns being 18 inches in diameter. 

From a diagram of the truss, we have figured the 
projected area of the simple elevation tw be nearer 





= 


! 


. 
iy 
: 
: 


eG 


a ee 


, erin _—naaggmRR ee ee 
~ Sener ogi <aecn 
’ 


si 


iehicieetetee aid 





i, 





a ey ee 


ar er ar 





2 











1,400 square feet than 800, as given by Mr. Gilks. 
But the wind does not act according to the usually 
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weight must be reduced or weight must be added | rx inch larger than that due to its diameter. Sup 
,on the diametrically opposite side of the pulley. | pose, then, the stand be so firmly fixed at C as to 


accepted theory, of striking the outer surface of Another method is to rest the shaft horizontally | be motionless in a vertical direction under this ef- 


one truss only. It will take more or less effect upon 
all the plates and surfaces forming the — and 1| 
sections, and also upon both trusses. By this) 
means the surface upon which the wind impinges 
may be three or four times greater than that of a 
simple projection, or five times the 800 feet consid- , 
ered by Mr. Gilks. The pier surface may not be 
more than he states, it depending upon the charac- 
ter of the bracing. It would then appear that 
without considering the train at all, we et (con- 
sidering the leverages of the surfaces) 214 times 
more wind effect than he has assumed. 

If then 96 Ibs. upon 2,400 would overturn the | 
bridge, 381¢ lbs. on 5,000 feet would also do it. 

The most reliable engineers of our country have | 
considered a wind pressure of 40 or 50 Ibs per | 
square foot as little enough to provide against, in | 
designing such important structures. in places ex- | 
posed to the sweep of gales as this is said to be. 

The continuity of the spans would also have the 





ona pair of metallic strips as B B in fig. 2, the | fort, then the point A wiil swing in an oval, as de- 


| noted by the dotted lines, the shaft vibrating as de- 
| noted by the arrows. 
| Thus vibrations of the shaft bearing, etc., occur 
| whenever the excess of centrifugal motion on one 
side of a pulley is sufficient to spring the shaft, 
bearings, standard or foundation, as the case may 
be, and will occur most in the direction in which 
those parts will most easily succumb. From this it 
is evident that a pulley practically in balance, so far 
as being free from vibration at a certain speed, may 
be considerably out of balance at an increased 
speed. Thus, suppose a pulley, P, in fig. 6, has a 
Fig. 2. 

strips resting on a flat horizontal surface, D, the 

testing being applied as before. 
A pulley that is in balance thus tested, may not, 
however, be in balance when rotated, or, in work- 
shop parlance, a standing balance may not be 








effect of increasing the injurious effects of a gale | 4 running balance for the following ene? In 
rather than diminishing it, as it would throw an in-| fig. 3 is a pulley that if turned true inside and out 
creased proportion upon the centre piers and on | 


their destruction produce a loss of the whole four 
spans, | 


An accurate analysis of the resistance of those 
spans would require fuller details of the connec- 


tions than we possess, but it would appear as if | 


sufficient surplus of strength had NoT been provid- 


ed after the knowledge and experience during the | 
six years of its construction, of the gales to which | 


it must be subject. 
Whether the fact of its foundations being only 


18 feet in the sand, and resting upon a material | 
said by one report to be gravel and by another blue | 
clay, had any additional influence in wea wee | scuitervalenned he. D, bub on ant ante aein 


| was put in rotation there would be more centri- 
| 
a heavy sea, and the current is said to be five miles | C than at D, because, though the weights would be 


an hour at times. In our American practice such | 


the stability of its piers, can only be determined by 
knowing the characteristics of the river. There 
seems to be no doubt that the river was subject to 


foundations would certainly be looked upon as haz- 


ardous, at least, for such a structure. 
a> +9 <> 0+ 


BALANCING PULLEYS.* 











BY JOSHUA ROSE, M. E. 





A pulley is what is termed out of balance when 
the centrifugal force generated by its rotation is 
greater at one side or point than at another side or 
point of its axis, both points being in the same plane 
and in the plane of rotation of the pulley. 

In practice, two methods are employed to balance 
pulleys. The first is known as a standing balance, 
and is effected when, the shaft being held horizon- 
tally and with as little friction as possible, the 
pulley will remain at rest in any position in which 
it can be placed. Thus, in fig. 1 let C C represent 
the two centres of a lathe adjusted in their dis- 





Fig. 1. 
tance apart so as to sustain the shaft S with just 
sufficient force to prevent end movement or play 
of the shaft, and if the pulley P will remain mo- 
tionless when arrested at any point of rotation it is 


in standing balance. 
ancing is to set the pulley in slow rotation several 


A common method of bal- | 


Sar 
EZ yz 
aes 


Fig. 3 





would be of correct standing balance, because the 


weight is equal on each side of the shaft ; thus the 
point A, though farther from the axis than B, 
would be counterbalanced by C, while B would be 


fugal force generated at A than at B, and more at 


equal, the velocities of A and C would be greatest. 
Now, suppose that instead of a continuous wide 


‘oll as in fig. 3, we have several narrow ones 
|out of balance as in fig. 4, and it becomes ap- 


‘ 


| 
| 








| Fig. 4. 
| parent that the fact of pulley A being out of bal- 
ance is not removed by pulley P being out in an 
opposite direction, and that each pulley will tend 
| to bend the shaft in the direction of its excessive 
| centrifugal force. 
The effect of this inequality of centrifugal force 
| will depend in each case upon the strength of the 





| 





| shaft in comparison with the amount of unbal- 





rim of equal thickness, but the distance of A from 
the axis of rotation is 6 inches, while the distance 
of B is 8 inches; then the centrifugal force at A 
will, at any speed of rotation, be one-quarter more 
than that at B, because the distance is \, 
greater. Suppose, then, that its shaft, bearings and 
foundation be capable of resisting 100 lbs. with- 
out sensible flexure, but that sensible flexure of 
those parts will occur under any pressure over 
100 Ibs. 

The centrifugal force of 1 lb. at A and at B, re- 
spectively, may be calculated by the following 
rule : 

Rule.—Multiply the square of the number of 
revolutions per minute by the diameter of the cir- 
cle of rotation in feet, and divide the product by 
5,870. The quotient is the centrifugal force in 
terms of the weight of the body. 

In the case of A the pulley making say 200 re- 


volutions per minute, we have by the rule: 
eae = 6.81 = the centrifugal force. 
Likewise, centrifugal force at B = ata 
= 8.51 = the centrifugal force, 1 and 1.25 being 


| diameters of circle of rotation of Aand B in feet. 


Now, suppose the revolutions to be 2,000 per 
minute, we have in the case of A 2,000 x 2,000 ~ 
| 1 (= 4,000,000) + 5,870 = 681 Ibs. centrifugal 
| force. Add one-quarter more, or 170 Ibs., to obtain 
the centrifugal force at B = 851 lbs.; the unbal- 
anced centrifugal force = 170 lbs.; and this being 
70 Ibs. more than the shaft, bearings, etc., are capa- 
ble of resisting without flexure, a corresponding vi- 
bration will occur, whereas at 200 revolutions the 
unbalanced centrifugal force was: Centrifugal 
force at B = 8.51 lbs. less that at A = 6.81 = 1.70 
ibs. unbalanced centrifugal force, and it becomes 
apparent that while at 200 revolutions the pulley 
would rotate without sensible vibration, at 2,000 
revolutions (in the same time), sensible vibration 
would occur; hence, the sensible vibration of a pul- 
ley is in the proportion as the unbalanced centrifu- 
gal motion is to the resistance of the shaft, bear- 
ings, etc., to flexure, and further, as the unbal- 
anced centrifugal motion increases with the veloc- 
ity, so also does the sensible vibration increase with 
the velocity. 





SanITARY.—Mr. William Soper,M.R.C. 8, E. Eng., 
has invented and patented an apparatus that ren- 
ders the gases emanating from ee 
innocuous, according to testimonials that 

great weight as ee scheme has met with 
v singular success. r. Soper’s apparatus 
satttin chemicals, of which chlorine gas is the 
most energetic and effective, are evolved, and so 


times in succession, and if the same part of the | anced centrifugal force at a point A in fig. 5 were | decompose the ones drogen and sulphide 
0} 


ka ciieai ; : i i f ammonium, which feetid effluvia of 
pulley’s circumference comes to rest in each case | 10lbs. greater than that at B at a given velocity, | © cael as 
at the bottom as at B then it is heaviest, and its | and that the strength of the shaft be such that it | 91, i, the suet petites nie, the ‘sseeeeens Sceenary 
~~ | will bend ,; inch under a weight of 10 Ibs., then 5 ive and 
From advance sheets of a new book on Mechanical Man- | y 


{pulation. 


\ the effort of the point A will be to swing in a circle 


chemical renewing being 
practical. . 








JAN. 3, 1880. 





INTEROCEANIC CANAL PROJECTS.* | 





BY A. G. MENOCAL, C. F. 





The object of the present paper is to present for 
discussion before the Society of Civil Engineers a, 
question which is now attracting much public in- 
terest through the press of the country, and which 
deserves the most attentive consideration by the 
engineer, on account of its magnitude, the engi- 
neering difficulties involved in the solution of the 
problem, and the great interest the world at large 
has always shown, and will continue to show, in the | 
execution of the work. 

It is evident that the American isthmus has been 
sufficiently explored by the United States survey- | 
ing expeditions, und by private parties interested | 
in opening a water passage, between the Atlantic 
and Pacific oceans, to enable us to determine the 
difficulties that would have to be met in the con- 
struction of a ship canal at the several places | 
pointed out as presenting favorable indications for | 
execution, and on a careful examination of all the 
available data, the question seems to have nar-| 
rowed down to Panama and Nicaragua as the only | 
places where the work can be successfully carried 
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The sudden and high floods to which the turbulent 


| River Chagres and its tributaries are subject in the 
| rainy season, and the disadvantages under which 


those streams would have to be taken into the canal, 
on account of the elevation of their beds above 


the sea, the proposed level of the canal, together | 
with the cprrent that would be produced in the | 


canal by the rise and fall of the tide in the Bay of 
Panama (the spring tidesJamounting to 22 feet), 
would form such impediments to navigation, and 
so many serious difficulties, and doubtful elements 
in the execution and permanency of the work, that 


the plan had either to be modified or abandoned | 


altogether. 

A sub-committee composed of the following dis- 
tinguished engineers, viz., Messrs. Ruelle, Cotard, 
Couvreux, Favre, De Garay, Laroche, Lavalley and 
Lepinay were appointed to estimate on the probable 
cost of the tunnel designed by Lieut. Wyse. They 
reported that, supposing the works to be free from 
water, its probable cost would be about 38,500 
francs per lineal meter, or $59,444,000 for the 
length of tunnel proposed, and with 25 


25 per cent. 
added for contingencies, $74,305,000. But if the 


| work had to be done under water, as it was thought 


3 


| Wyse, has been altered by the substitution of the 
jline of actual location of the United States Sur- 
| veying Expedition, from the Chagres River to the 
| Rio Grande, in lieu of the defective profile of Lieut. 
| Wyse. 

It should be stated, however, that the length of 
the line has not been changed, and that by the 
profile adopted, I have been able to base the com- 
| putations on an elevation of the ground taken at 
|every hundred feet between those points, and that 
ithe dividing ridge is crossed at an elevation of 
204.7 feet above mean level of the sea, instead of 
| 321.4 feet, as given in Lieut. Wyse’s profile. From 
| Colon to the River Chagres, at Matachin, and from 
|the Rio Grande to Panama, no alterations have 

been made, and the depths of the excavations have 

been taken from that profile. For the sake of com- 
| parison, the computations have been made both 
according to the cross-sections proposed for the 
| Nicaragua and Panama canals, with locks, and 
| that recommended by the Committee on Locks at 
| the Paris Congress. 


The following are the results obtained, viz.: 


ist. With the cross-sections adopted for the Nic- 
aragua canal : 





out. It is to the discussion of the most prominent would be the case in that portion of the excavation 
; 2 : ‘ . . 2 a Excavation in rock above the level of the sea... .. 61,320,477 
features of these two routes, and their relative ad- | below the level of the sea, then the above estimate Excavation in rock below the level of the sea ... ..14,111,806 
vantages and disadvantages, that I will confine | Would be insufficient, and although the committee | Siindadeees es 
: : | s . : otal rock, cub. yds......... ’ 5.441, 28: 
myself. could not, in that event, arrive at the approximate | gxcavation in earth above the level of the sea... 15,904,330 
Three projects for a canal at Panama have been | ©oSt, it was of the opinion that the expense would | P*cavation in earth below the level of the sea es 
seriously suggested and estimated upon, two at the | be increased by at least 100,000,000 francs, or Total earth, cubic yards . 22,951,309 





level of the ocean, and one with locks. Of the first $20,000,000. | Grand total of excavation in earth and rock, cubic 
two, the one extending from the Bay of Colon to| To meet these objections, Lieuts. Wyse and Re-| Yards..-. ....... 98,392,582 
the Bay of Panama has been devised by Lieuten-| clus submitted several plans, more or less feasi-| Besides this amount, there will be required no 
ants Wyse and Reclus of the French Navy, and’ ble, from which the following modifications to the | less than 1,800,000 cubic yards of rock excavation 
lately advocated by M. de Lesseps, the successful | original plan were accepted and estimated upon. | under water in the bays of Colon and Panama. 
promoter of the Suez Canal ; and the other con-| A tide lock at the Pacific terminus, to keep the| 2d. With the cross-section recommended by the 
necting the Bay of San Blas, on the Atlantic, with surface of the water in the canal at the mean level | Paris Congress : 
the Rio Bayano, in the Bay of Panama, was first of the Atlantic, an open cut in place of the tunnel Excavation in rock above the level of the sea 
partially surveyed by Messrs. MacDougal and | and new channels to carry to the ocean the waters | ey nee aioe cee ooeee oe Sena 
Sweet, in the interest of Mr. F. M. Kelley, and subse- | of the river Chagres and its tributaries, from Ma- nein —*. cubic yards... eee 
. he ‘ es . a earth above the level of the sea.. 
quently re-examined by Commander Selfridge, U. | tachin to the sea, independent of the canal, which | Excavation in earth below the level of the sea 
S. N., in 1871, and Lieut. Wyse, in 1878. should be kept entirely free from all surface | Total earth excavation, cubic yards 
The project for a canal, with locks, via Panama, | drainage. Ochs inhi Wh dataaeeinli te teas iain eat 
was carefully studied, and the line actually located! These modifications were considered as an im-|— 4g 
by the U. S. Surveying Expedition, under Com-| provement on the first plan; but the engineers 
mander E. P. Lull, U. 8. N., in 1875, of which the | differed widely as to the methods of execution and | 


writer was the chief engineer. _the practicability of the works proposed. at least, | total amount of excavation estimated by Lieut. 


LIEUT. WYSE’S PLAN. | in a commercial sense. Wyse for the Paris Congress, on the same cross- 

This project was first presented for discussion) ‘The above-named engineers, on consultation | section. The amount of rock and earth has -been 
before the International Canal Congress, assembled | with the sub-committee on locks and profiles, | computed according to the geological profile sub- 
at Paris, on the 15th of May of the present year, adopted uniform cross-sections and prices per unit | mitted by Lieut. Wyse. It will be observed that 
and is fully described by the author in his report | of work for all the projects submitted to the con-| the total cube of excavation required with the 
to the president of the “Société du Canal Inter- gress, and the modified project was estimated ac- | cross-section proposed by the Paris Congress, is 
oceanique,” dated April 4, 1879. As originally pro-| cording to the amount of work computed by | about 25 per cent. less than the amount obtained 
jected, it consisted of a thorough cut at the level | Lieut. Wyse at $208,800,000, exclusive of the in- by adopting the cross-section proposed for the 
of the oceans, 73,200 metres (45.5 miles) in length, | gemnitication to the Panama Railroad. canal by Nicaragua. This is due to the insufficiency 


38,821,550 

. 11,741,022 
.50, 562,581 
14,694,916 
8,667,733 





23,362,649 


. «73,925,230 


Or cubic meters. 56,183,174 


Which is 10,000,000 cubic meters in excess of the 


2) metres (65.6 feet) wide, and 8.5 metres (27.88 


The committee remarked in their report that 


feet) depth of water, with a tunnel 72.20 metres | cach a sum had been obtained by applying the 


(4.8 miles) long. The river Chagres, as well as the 
Rio Grande, and their tributaries to the number of 
22, are to be received into the canal: the only 
provision made to ameliorate the effect of such an 
enormous volume of water is 191,000 cubic metres 
of excavation, in the beds of the streams at 
the several points of junction with the canal. 
The estimated cost of the work, as given by 


,adopted prices for labor and material to the 
| quantities of work furnished them, increased by 
‘the sum of $8,400,000 named by the committee on 
locks, as required, in its estimation for the canali- 
zation of the Chagres and its tributaries and neces- 
sary accessories, and added that the committee was 
of the opinion *‘ that the execution of such works 
as the long, open cut proposed with a maximum 


of the slopes for rock allowed by the Congress, 


| viz.; a vertical cut below and two metres above 


|the water line, and an inclination of one-tenth 
| above that point tothe top of the rock. On the 
Nicaragua route one-half horizontal to one vertical, 
from the bottom of the canal to ten feet above the 
| water, and one-fourth horizontal to one. vertical 
above that point to the top of the rock, were con- 
| sidered necessary to obtain the permanency of the 
works, and they were so adopted throughout the 


Lieut. Wyse in his report, < is 475,000,000 depth of 321 feet above the surface of the water, line. The water prism for the canal in rock pro- 
francs, or $95,000,000. This line is not one of ac- ‘and the construction of a new channel for the | posed for the Nicaragua line is 2,418 square feet; 
tual location, but was traced on a map of the | Chagres, the stability of which would not be as- | that recommended by the Congress is 2,012 square 
isthmu;, between Colon and Panama, constructed | ured. are subject to so many contingencies and feet. Nevertheless, it has been repeatedly stated 
from such information as could be obtained from gifficulties that it was not possible to arrive at an | by the friends of the Panama scheme that the 
the maps of the railroad and the survey of Mr. ostimate of their probable cost.” The competency | dimensions proposed for the Nicaragua route are 
Garella, made in 1843 for a canal, with locks, on a of the engineers hereinbefore named as composing | insufficient for a ship canal, and that to this fact is 


location other than that adopted by Lieut. Wyse. that committee cannt be doubted ; they are men due the large difference in the estimated cost of the 


The elevations of the ground given in the profile ‘of high established reputation for integrity and two routes. It is well known to those informed of 
were also obtained, as near as practicable, from | 


. : professional experience, and their figures and the variable geological formation of the isthmus, 
the same source of information, and the figures oy inions are entitled to full consideration. | as observed in the digging of wells, excavations 


are, therefore, to say the least, a rough representa- | have madecareful computations with the object for railroads, gold and silver mines and other 
tion of the natural conditions. | of ascertaining the amount of excavation required | works, that vertical cuts and slopes with an in- 


This project was considered impracticable by for the open cut proposed, and in order to arrive | clination of one horizontal to ten vertical are im- 
he Technical Commission of the Paris Congress. at as close an approximation of the cubical contents | practicable for the proposed work with a total 


“<eiidhalaesati initial i bananas Society of Civil Engi- | 8 the data at hand would permit, the profile of | length of continuous deep cut of 4114 miles, with 
neers Nev. 19, 1879. ; the route submitted to the Paris Congress by Lieut. ' an extreme depth of 322.5 feet above the bottom of 
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the canal, and a mean depth of 174 feet for a dis- ot March, 1875, showed the discharge, at the point | tion of the Isthmus has been gained from exaimin- 


tance of ten miles. 
The amount of excavation herein given is ¢xclu- 
sive of what may be found necessary to provide a 


new channel for the river Chagres and its tribu- | 


taries from Matachin to the sea,.a distance of 28 
miles, as recommended by the Congress. No data 
have been obtained to enable us to arrive at an ap- 
proximate cost of that work, estimated by the Con- 
gress at $3,400,000. The engineer may, however, 


appreciate the magnitude of that undertaking from 


the fact that the river Chagres, at Matachin, the 
point of its confluence with the canal, rises about 
36 feet in times of flood; that the bed of the river 
is about 40 feet above the level of the sea, and has 
aun inclination of 445 feet per mile for a distance of 
12 miles above that point: that the channel attains 
nu width, in times of flood, of 1,500 or more feet, a 
sectional area of 15,000 square feet, a current of 7 
miles an hour, and a discharge of about 160,000 
cubic feet per second. The inclination of the bed 
decreases considerably below Matachin, and as its 
volume is materially swelled by the addition of 
attiuents with large tlow, the sectional area of the 


‘the feeder leaves the river, to be 55,900,800 
cubic feet per day ; an amount of water sufficiently 
large to supply the canal with 80 lockfulls per 
day, and to amply provide for evaporation, leakage 


ations of surface indications, deep wells, gold and 
' silver mines, the excavations for a few railroads, at 
‘far distant points, and the banks and beds of 


‘streams. Some of the printed reports on the sub- 


and filtration. In the month of April of the follow- “ject rest on mere superficial observations of only 


ing year, in passing across the Isthmus, I had oc- 


casion to observe that the river was loWer, by at. 
least one-third, than at the time when the gauges | 
were taken the previous year. Should. my estimate | 


be correct, it would evidently show that the supply, 
to say the least, could not be relied on at all times. 

The line was carefully located from the Atlantic 
to the Pacific, developing an extreme length of 
414; miles, The dividing ridge was crossed at an 
elevation of 294.7’ above mean half tide, giving an 
extreme depth of excavation of 171’, plus the depth 
of water in the canal, 

One tide lock is proposed in the Bay of Panama, 


|some of these sources of information. For exam- 
ple: a geologist accompanying one of the expedi- 
tions follows the trail of the surveyors for a dis- 
tance of 10 or 12 miles, from the coast by the 
, traverses, collects a few specimens of rocks and 
| pebbles from the beds of the streams, takes some 

notes on the variable character of the soil and rocks 
cropping out here and there, and returns by the 
same way to tell us the fact, “that the Atlantic 
| slope of the Cordilleras in the vicinity of San Blas 
is composed of the older crystalline rock, such as 
| granite, syenite and diorite, while that on the Paci- 
| fic side belongs to the later eruptive period, and its 


and 24 lift locks, 12 on each side, of 10.3 feet lift rocks belong to the families of the trachyte and of 
each. The latter were located at those points offer- | the basalts, etc., etc.” Had he gone a few miles to 
ing,.the greatest facilities for construction, with a | the west he would undoubtedly have found at the 
saving in the excavations. The form and dimen- | head waters of the Chagres, deep gulleys or cafions 
sions of the cross sections for excavation in earth |cut in a continuous mass of soft limestone; and 


new channel will have to be increased in propor-| and rock, as well as the prices adopted, were for | not far from there, blocks of trap rock and other 
tion, Below Matachin, the river, for a distance of | purposes of comparison exactly the same as had | varieties of stone, which might have somewhat 
10 miles, runs in a narrow valley, confined by high | been recommended for the Nicaragua route. The | modified his conclusions. Information so supertfi- 
precipitous hills approaching from both sides. | estimated cost, including the necessary improve- | cial as the above does not seem to * afford 
This valley is to be occupied by the canal, the | ments in the bays of Colon and Panama, was |@ sufficient guarantee that the rock to be 
width of which, at the top of excavation, will be| found, on carefully made computations to be $94,- | met with in piercing a tunnel on the San 
about 500 feet. The new channel for the river will, 511,360. Of this amount, #18,331,343 are estimated | Blas Route will, for the most part, prove to be of a 
therefore, have to be cut through the high hills on | for the construction of 16 culverts and the neces- | Character sufficiently homogeneous and firm to be 
the north, and protected across the narrow valleys | sary side drains to dispose of the surface drainage | self-sustaining,” as has been assumed in comput- 
by heavy embankments, and, in some cases, | independent of the canal. The disadvantages of this | ing the cost of a canal by that route. We have 
masonry walls. Similar difficulties, but on a! route are: The length of tunneling and siphon re- | not the data to aftirm that the contrary will be the 
smaller scale, will have to be met on the south | quired for the feeder, a doubtful supply of water, case; but the indications are, 1 believe, pointing to 
side of the canalin canalizing the river Trinidad | an aqueduct of 1,900 feet long, swamp lands to be that conelusion, and the chances are, to say the 
and other large streams, tributaries to the Chagres | traversed by the canal, large mean annual rainfall | least, just as much in favor of as against it. 
trom that side of 124 inches, and total lack of building material | The only way to arrive at the information re- 
The difficulties and contingencies involved in the of all kinds fit for the construction of the works | quired for the proper understanding of the subject, 
execution of such works, considering the loca-| recommended. ‘The advantages are: short route | and to obtain the data for a fair estimate of cost, 
tion, climate, rainfall, ete., cannot be approx- | from sea tosea, and fair harbors on either side. | would be by sinking a number of shafts to the bot- 
imately estimated with our present information. |The railroad, im close proximity to the pro-/| tom of the canal on the line of the proposed tunnel. 
Their stability, if ever completed, could not be | jected line, is a favorable condition, provided that In this manner the character of the rock, and the 
assured, as they will be constantly menaced with | its owners are willing to give up their franchise | quantity of water that would flow into the excava- 
total destruction by the periodical floods of the| for all purposes at the cost of construction or a | tion when made, can be approximately determined. 
rivers. /reasonable consideration, upon which I will not | Boring with the diamond drill would show the 


CANALS WITH LOCKS FROM COLON TO PANAMA. venture an opinion. |character of the material to be met with, but 
“| would not furnish satisfactory information as. to 


In 1875 the Government of the United States, at | THE SAN BLAS ROUTE. 
the request of the Commission appointed by the! [yis is well known to be the shortest route between | filtration. Until that is done the question may be 
President to examine the different surveys made | the Atlantic and Pacific Oceans ;a favorable feature | considered as resting on mere guessing, in which 
for an inter oceanic canal, and to report as to the | which, with an excellent harbor op the Atlantic | the opinion of those who have been on the ground 
line possessing the greatest advantages, sent out an | side, has always attracted the attention of those in-|and gained information by actual observations 








expedition to ascertain the practicability of a 
canal, with or without locks, across the Isthmus of 
Panama. In a preliminary examination of the 
route, it was observed that the high water marks 
of the river Chagres, in the vicinity of Matachin, 
disclosed the fact that the river was subject to 
freshets, which raised its surface to no less that 36 
feet above its level in the dry season, which latter 
was 42 feet above the sea. All idea of a canal 
without locks, or of utilizing the bed of the river 
for ship navigation, was therefore abandoned, and 
attention was directed to the location of a canal 
with locks that would cross the river at such an 


terested in the solution of the problem of inter- 

oceanic canal communication. The line has 

not been surveyed throughout its length, but from 

the partial examinations made by Mr. MacDougal, 

in the interest of Mr. F. M. Kelley of New York, in 

1864, and by Commander Selfridge in 1871, its total 

length has been approximately placed at 30 miles. 

of which from seven co ten miles will require tun- 

neling. 

Based on information obtained from these sur- 

| veys. plans have been prepared for a canal at the 
| level of the sea, the cost of which was estimated 
by the Paris Congress at $261,536,595, the tunnel 


{should be entitled to most consideration. It is 
certain that in the construction of an isthmus ship 
jcanal at the level of the sea, it will be neces- 
sary to contend with water from filtration. 
This can be drained to the lower levels, 
while the bottom of the excavation is suf- 
ticiently high above the sea to allow the flow by 
gravitation ; but below that level the work will 
probably have to be done under water. 

Pumping by different processes has been sug- 
gested as a means to overcome this difficulty, but 
| the experience acquired from a close observation 
lof what takes place in deep mines and in wells dug 








elevation as would give a free flow underneath to having a section of 1,315 square yards, and a! toa great depth, leads us to believe that such a 


the highest floods. The summit level of the canal 


was, on that account, fixed at an elevation of 12334 | 


feet above the mean level of the sea, as follows: 


Elevation of highest water mark...................... 77.70 
Rise of arch........ eichaah kaolin bebe ten S ek Sema 14.05 
enh il NUE oot ery sca ces bacde scsi acexssuees 6.00 


Depth of water in the canal........ ribbon tee Jcsvuced ee 
Elevation of summit level, feet.................. 123.75 

The river is proposed to be crossed by means of 
an aqueduct having 12 spans of 90 feet each, 1,900 
feet extreme length, 65 feet wide and 26 feet deep. 
The water to supply the canal will have to be ob- 
tained from the upper Chagres by means of a feeder 
1044 miles long, and involving seven tunnels with 


| length of 8.7 miles. 


‘recourse would be found altogether insufticient, 


The main objection to this route is the long tun- | even after dividing the tunnel by bulkheads into a 
{nel required to pierce the Cordilleras separating | number of small sections. Should these fears 
| the two oceans, having an elevation of from 1,100 prove well founded, it will not be possible to ap- 
to 1,500 feet. proximately estimate the ultimate cost of such an 
The available data are not sufficient to enable us | undertaking. The Engineers of the first commit- 

to determine the probable cost of that work; but tee of the Paris Congress, of which M. Favre, the 
it seems to be generally admitted, it will be so eminent engineer of the St. Gothard Tunnel was 
| large as to exclude it from the number of practic- | a member, were of the opinion that such a contin- 
‘able schemes, at least in a commercial sense. gency would increase the cost of the work by at 
| There is no doubt that great difficulties would have | least $20,000,000. In case the excavations below 
to be met in the opening of a tunnel of the dimen. the level of the sea were carried under water, the 
sions proposed for ship navigation, and it seems to men and machinery would have to work from 


an aggregate length of 13,700 feet, and two siphons | be equally true that almost all the plans suggested ‘scows, and the debris dredged and deposited in 


of 4,530 feet and 12,000 feet in length, respect- 
ively. 
Careful. gauges of the river Chagres, on the 15th 


to overcome them have been based on assumptions | dumping scows to be disposed of at the end of the 
as to the natural conditions. The limited knowl- | canal: while all these operations of drilling, blast- 


‘edge we have at present of the geological forma-| ing, dredging and transporting 4vould have neces- 
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wile, to be done within a width of from 66 to 100! 


feet, according to the dimensions proposed for the 
tunnel by different parties. Should it be found, as is 
apprehended by many, that the material met with 
is not self-sustaining and that the tunnel will have 
to be totally or partially lined with masonry walls 
resting on the bottom of the canal, the problem 
will become so complicated that a favorable solu- 
tion may well be despaired of. That work would 
have to be done by underpinning from the crown 
of the arch, carried down to a depth of 28 or more 
feet below the surface of the water, and for a dis- 
tance of several miles. By what methods it may 
be accomplished has not yet been explained. The 
advocates of a thorough cut are not disposed to ad- 
mit that these contingencies are likely to be met 
with, and even deprecate the idea that the chances 
are just as much in favor of as against them. 
They will continue to base their estimates on the 
assumption that the waters from filtration will be 
no serious obstacle to the prosecution of the work 
to a depth of 28 or more feet below the level of the 
sea, as it may be readily disposed of by pumping; 
that the material will be self-sustaining and suf- 
ficiently firm so that no lining of masonry, to 
speak of, will be needed to secure the stability of 
the tunnel, and that an inclination of one hori- 
zontal to ten vertical will be enough for the slopes 
of cuts 300 or more feet in depth. 

From the above considerations, it seems to fol- 
low, that the bottom of a canal across any portion 
of the Isthmus should be placed sufficiently high 
above the sea to obtain natural drainage, and that 
without this condition, the 
sidered impracticable on account of its immense 
cost. This modification involves the necessity of 


work may be con-, 


three or more locks on each side, which may not: 


materially change the length of the tunnel, but is 
sure to considerably reduce its cost by the elimina- 
tion of unknown quantities in this difficult prob- 
lem, 

THE NICARAGUA ROUTE. 


This line was carefully located from the Atlantic 


to the Pacific Ocean by the United States Survey- | 
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asked by M. Voisin-Bey, what, in my opinion, 
would be the additional expense involved in in- 
creasing the radii of the curves. I am reported, 
in the printed proceedings of the Congress, as say- 
ing in reply that $28,000,000 would be the probable 
cost demanded by the change. [ do not remember 
what my answer was to that question, but it will 
be apparent to any one that I could not have esti- 
mated so comparatively small additional work at 
more than one-half the estimated cost of the whole 
canal. IT believe that $1,800,000 would be a liberal 
allowance under the most unfavorable conditions. 
! have referred here to this subject because a 
writer in the Bulletin du Canal Interoceanique, a 
paper published in Paris in the interests of the 
Panama scheme, has made a point of that evident 
typographical or reporter's error, and seems to 
doubt the accuracy of some of the figures embraced 
in the estimate of the Nicaragua route, which he 
could easily verify by computation from the eleva- 
tions given in the profile of the line, and the cross- 
section recommended. He will also find in this 
paper an answer to his statements as to the cubical 
amount of excavation required for both the Nica- 
ragua and the Panama line. Lake Nicaragua, the 
proposed summit level of the canal, is 110 miles 
long by 30 miles wide, and is situated at 107 3, feet 
above the mean level of the ocean, Several trial 
lines were surveyed from the lake toward the Pa- 
cific, and on careful comparison of their relative 
merits and elimination, it was decided that those 
connecting the mouths of the little streams, 
Lajas.and Del Medio, with the port of Brito, pre- 
sented the greatest advantages on account of their 
moderate lengths and the comparatively low de- 
pressions by which they crossed the dividing 
ridge. 


On a careful location, those lines were found to 


have an extreme length from the lake to the Pa- | 


cific of 18.52 miles and 16.38 miles respectively 
for the Lajas and Del Medio routes. The divide 
was crossed at an elevation above mean high lake 


_ of 448,78 feet by the first and 184 feet by the second- 


ing Expedition, under Commanders Hatfield and | 


Lull, United States Navy, during the years 1872 and 
1873, and is fully described in the ofticial reports 
submitted to the Secretary of the Navy in 1873. I 
was Chief Engineer of these expeditions froin the 
commencement of the surveys to the time the re- 
ports were compieted, and have subsequently 
visited the country on three different occasions, 
and made extensive surveys in connection with 
this work, and the improvements of the navigation 
of the river San Juan. 


named lines. Considerations of better drainage 
and shorter distance decided us in favor of the Del 
Medio route, and the estimates 
submitted are 
the survey of the same. 


| locations is comprised between the lake and a place 


| the same line, 
detailed survey that the difficulties presented by | 
I have, in fact, given the Lajas line for a good system of surface drain- | 


close attention to the subject for a period of eight | age can be overcome at a moderate expense, that 


years. The estimates of cost were based on the | 


data obtained from a line of actual location. 


called Las Serdas, where the level of the lake, if con- | 


tinued, would meet the Pacitic Slope, thence to the 
Pacific, a distance of 8.33 miles, they form one and 
Should it be disclosed by a more 


would certainly be the most advantageous of the | 
Ele- two, on account of a small extreme depth of cut | 
vations of the ground were taken every 25, 50 or | through the divide and consequent reduced cube | 


100 feet; and sufficient cross-sections, soundings | of excavation and cost. 


and gauging of streams, borings of the ground to | 


The level of mean high lake is 103.14 feet above 


the bottom of the canal, or until rock was met) high tide at the port of Brito, an elevation to be 
with, and such other additional information as to ‘overcome by ten lift locks 400 feet long between 
building materials and means of communication as | gates, 70 feet wide and 10.31 feet lift, located in a 


were needed to arrive at a fair valuation of the | \distance of eight miles. The depth proposed for | 
probable cost were obtained. Nothing was taken | the canal is 26 feet. and the width at the surface | 


for granted in the formation of the project; there- of the water 150 feet in earth and 106 feet in rock, 


fore any changes of location introduced hereafter 
by a more detailed final survey, will, with perhaps 
oue exception, reduce the original estimates. 

This exception refers to the enlargement of all | 
curves of less than 5,000 feet radius, objected to by | 
some engineers as too abrupt fora ship canal. Dis- 
tinguished officers of the United States Navy were | 
consulted as to the proper radii to be adopted, and 


earth and ', and Ly 


| 


with slopes of 1, horizontal to one vertical for 


, rock. 
The lake navigation extends from the mouth of 


the river Del Medio to Porto San Carlos, the head | 


,of the River San Juan, a distance of 56.5 miles. | 
The river San Juan is proposed to be made naviga- 


ble by means of four dams, and short canals 


they were of the opinion that 2,200 feet should be | and locks to pass them, for a distance of 63.0: 
the minimum sufficient for the free passage of miles to the confluence of the river San | 45.41<+108.43 miles. 


vessels 400 feet long. The following curves with |Cario., the first large tributary of the San Excavation avd 
the radii named were, in consequence, located, Juan. At this point the canal leaves the river, and | 


viz., 1 of 2,200 feet, 3 of 2,500, 11 of 3,000, 1 of jg located on its left bank for a distance of 26.90 


3,500, and 8 of 4,000 feet; all others have # radius miles, where it turns to the north, and by an al-_ bape 


of from 5,000 feet to 10,000 feet. 


|most straight line reaches Greytown, with a | Brains. 


During the presentation of this route in the ses- | further distance of 15 miles, or a total length of 


sion of the 17th of May of the Paris Congress, I was 41:90 miles from the point where it leaves the river’ 


! 
at San Carlos. 


of cost herein | 
based on the data obtained from: 
The difference in their: 


horizontal to one vertical for | 





This river it is proposed to divert 
so that its discharge into the San Juan shall be be- 
low the last dam, and thus keep out of the canal 
its muddy and silt-bearing waters. Ten lift-locks 
of 10.87 feet lift are estimated for this side, three 
of which are located on the short canals around 
the dams. 

The following table will show the position, and 
length, height, and other particulars of the dams: 


7 Height 

Distance Length of Rn t water is 

Lecarios, from lake dam, in ® oa i raised in 

in miles feet ohei s = ft, , front of 

pa dam, in ft 
1. Castillo 374 tHe 21.01 1S.N; 
2. Balas .. 44.00 1, 15 $1,.e2 22.62 
3. Machuca WO.57 R24 3.06 OR 
4. San Carlos. 66.81 1,000 SO. 23.87 


The tirst three dams rest on rock foundation and 
rocky abutments. The last one will rest on a hard 
and compact gravel bottom, and is intended to be 
protected by an apron to prevent the undermining 
effect of the fall. They are designed to be built 
of concrete, and so constructed that the water in 
the river will not be raised until the structures are 
completed in all their parts. This is expected to 
be accomplished by leaving sluices in’ the dams 
| sufficiently large to afford a free passage to the 
river at high water, and to be closed by suitable 
gates on the upper sides when the dam is ready to 
receive the pressure invended. The river will be 
backed to the laké, the surface of which will be 
raised from three to four feet, and | estimate that 
it will take about four months for the 
reach the top of the first dam. 

In the mean time the openings in the dams may 
be closed from the 


river to 


lower side, and the material 
will have sufficient time to set, before it is brought 
in contact with the water. 

This method of construction will have other ad 
vantages in the construction of the canal. 

It will permit the dredging and rock excavations 
under water to be done at a moderate depth, and 
allow the construction of the short canals and lift 
locks around the dams, free from the 
of the river. 

The total length of the line trom Greytown, on 
the Atlantic, to Brito, on the Pacific. is 181.26 
miles, divided as follows : 


high water 


INLAND CANAL 


Miles. 
From .he mouth of Kiver,Del Medio, at the lake to 
i Brito. 

Sbort canal 


16.38 
around dam No. 1 across the River San 





Juan.. 0.78 
Short canal around dam No. ? across the River San 

| JUAB.....- ‘ heen aden.’ eae 
Short canal around dam No. 3 across the River San 

eae 1.6 
From dam No. 4, below the River San Carlos, to Grey 

town. 41.0 

Total length of canal 61.74 

Lake navigation... 6.50 

| Slack water navigation by the River San Juan 3 02 

Total miles...... 181.26 


The following isa ree apitulation of the estimated 
| cost, viz,: 


WESTEKN DIVIsiUN, 


From the mouth of the River Del Medio to Brito, 
16.33 miles. 


Excavation and ensbankment.... 
= lift locks, 400 feet by 70 feet ‘by 10. 37 feet 
t. 


316,787 S06 





i nadeikddhccnsd Aha GARRKAeK cogs on ee 3.057 818 
One tide lock ae feet by 70 feet we 9.00 feet lift. 421,306 
Drains, grubbing and clearing, etc... 514,087 

Total for Western Division..... ........ ‘ “$21,680,777 


Middle Division, or lake navigation, 56.50 miles. 
cues in mud aud gravel and excavation in 


$751,658 
EASTERN DIVISION, FHOM THE LAKE OF GREYTOWN. 


Slack water navigation. 68.02: Inland Canal, 


kb Ae $5,076,030 
Short canals an sdb achendteres. was tee 
vation and embankment ip canal, from 
MONO. 4 00 Groytown......... 6... cceecereeees " 13,480,208 
1, 2, 3 and 4.. ane 1, 
as, from 1 to 10, inelusive 3,098, 160 
ited <beeudaad ; uals 340,400 
—— m of San Carlos river... ............. 283,578 
Sbing and clearing (2,379 acres) Bei iask 237,900 


* Total for Easteru Division...... 
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a ae ee ee —[———————————————SS Se ee een 
RECAPITULATION. ‘ venient local time, thet would not be seriously in. | erly a tramway; when rails are laid to guide 

Wastern Division oa colour: S2a0oe7t convenient for any one road, and more or less | wheels with flanges it is a railway; but when a 
ober tite 3... re pawaks Sapmese ss ‘sc Garena Convenient for all roads in any one section. The roadway is constructed by cuttings, embankments, 
Harbor of Greytown................ .. .... ..... 2,822,630 boundaries of such sections should be in con- | bridges and viaducts, etc., to connect places, far or 
se oe -oocvccevcssevtevss++, 2,597,718 formity with some natural geographical or political | near, for commercial purposes and intercourse, 

Add 25 per cent. for contingencies................ 13,144,429 (State) lines, and conform somewhat with present and a line of rails is subordinated to the 


Grand total.. 


.... $65,722,147 | practices in this matter; and should be so arranged | purpuses of the road, then the completed 


There are about 10,807 cubic onnile of rock ex- | that roads having a common interest of connections | project should be given the good old char- 
cavation estimated for, at the west side of the lake, should have the same time. The propriety of re-| acteristic American name RaILRoaD. In the first 


which would have to be blasted and dredged out at 


cognizing natural lines for change of time may be 


two cases the roads were made to be, and could be, 


a depth of 26 feet below the level of the water in| illustrated by the Hudson River. It is presumable | used without the tramway or railway; in the last 


the canal or 22 feet under water in the lake, at the 
time of doing the work. This has been estimated | 
for at $5 per cubic yard, which is thought | 
a liberal price, considering that the rock is 
not a hard solid mass, but boulders and blocks. 
Col, Childs’ estimate of the same work in| 
1851, when our present means for doing this kind 
of work were unknown, was from $2.50 to $5.00 | 
per cubic yard. There are also 834,992 cubic yards | 
of rock excavation, and dredging in the river at 
depths varying from nine to fourteen feet, which 
has also been estimated for at $5.00 per cubic yard. 
Much of this material is loose rock, and the whole 
would be removed before the river is raised by the | 
dams. 

The actual cost of some rock excavation in the! 
River San Juan, ata depth of six feet, done recently | 
on a small scale and with scanty means at hand, 





| and south. 


that on routes formed by combinations of railroads 
in New York and in New England, changes of 
conductors, and also reference of local time govern- 
ing their time tables, are made at crossing the 
river. The Mississippi River is another instance of 
change of conductors, and of governing time. 
These differences of time are natural, or “of 
course” arrangements, going east and west ; but 
are not necessarily to be followed in going north | 


} 
| 


While there is a good reason why the railroads 
of Pennsylvania and of Ohio should be governed 
by different local times, there is no good reason 
why the railroads of Ohio and Kentucky and Ten- 
nessee should not be run on the same local time, 
nor why the railroads of New York, Pennsylvania, 
Virginia, North and South Carolina and Florida, 
being closely interested in their connections, should 





has been $2.50 per cubic yard of rock deposited on not use the same local time. 


the banks; and I have been told by Mr. A. C. | 


The time sections should be as few as practica- 


Rand of New York, that rock blasting and dredg-| ble, and bounded by naturally-indicated bounda- 
ing toa great depth (from sixteen to twenty-four | ries, and the time taken for each a prominent lo- 
feet,) is now being done in the River St. Lawrence, | cality, to which other local times could be readily |. 
at a cost of less than $5.00 per cubic yard. | referred, so that each town, village and city could 

The total amount of excavation, dredging and | regulate its own time by reference to the well-kept 
embankment, exclusive of the harbors estimated | railroad time-keepers. 


case the road would not be, is not intended to be 
used nor completed, without the rail accessories 
which make it a RAILROAD, 

COMPARATIVE TABLE. 


Differences 
Section, Time. from Washington. 
New England States.. Boston... ........... 23 min, 40 sec e. 
tlantic States..... ... Washington......... 
East Valley States..... Indianapolis.........36 min, 30 sec. w 


West Valley States ....Topeka, Kansas. .1 hr. 15 min. Osec. w. 
(L hr. 5 min, 21 sec.) 
Inter-Mountain States, Salt Lake City. ..2 hrs.20 min.20 sec. w. 


(37 min, 20 sec.) 
Pacific Coast States....Sacramento....,.2 hrs.57 min.40 sec.w. 


WASHINGTON, D. C., Dec. 30, 1879. 
THOMAS 8S. SEDGWICK. 


A NARROW-GAUGE * LOGGING ” RAILROAD. 
FERRYSBURG, Mich., Dec. 29, 1879. 
EDITOR ENGINEERING NEWS: 

Perhaps the following notes of the Hobart & 
Manistee Narrow-Gauge Railroad, as given by 
Mr. John Canfield, owner, designer and builder, 
may be of interest to those of your readers who 
may have such work in hand, as well as showing 
something of individual enterprise in Northern 
Michigan. 

This road was built during the year ending last 
September, for the sole purpose of hauling logs for 
the various saw-mills in Manistee. 








upon, may be given as follows : 


The community of sectional interests should also | The gauge of this road is 3 ft.; weight of rail, 
Excavation in earth, cubic yards......... 


$32,489,797 | be taken into consideration, In view of these con- | 30 Ibs.; ties, 18 in. between centres; length of ties, 


Excavation in rock, cubic yards.............. ae 14,435,477 | _.- . ae : : a : 
Dredging in the lake and river... 7000.00...) 4'855.935 | siderations I have to suggest: That all railroads! 7 ¢¢, Loads are all hauled one way, which relieved 


Embankment . 7,202.89 | east of the Hudson River should be regulated by | the engineer in fixing grades. Heaviest grade in 





excavation i ok under water.................. 845,719 | , . 
eT : visilbietctaes' Boston time ; that the roads of New York, and the the direction of the loaded haul. 81 ft per mile for 
Doel CaO a so. s sas ohn seheiendsvasnes $50,833,557 z 


: way Atlantic States, to and including Florida, should be | one-quarter of a mile; heaviest grade in the direc- 
Deducting from this total cube the embankment | governed by the local time of Washington, D. C. | tion of the light haul, 250 ft. per mile for 1,000 feet, 


which will be constructed with the material pro- The change on the roads connecting from the west | and which is at the head of two miles of a 156-ft. 


ceeding from the excavation, at w small additional | would be made at Erie, Pa., and at Pittsburgh, the | grade; minimum radiusof curvature, 700 ft.; whole 
expense over that for transportation, we will have Ohio River, and at such stations on the routes | length of road, 18 miles. With labor at $18 and 
52,570,929 cubic yards as the total amount of exca-| from Kentucky and Tennessee, near the State |} A per month, the cost. of this i. be te 
vation and dredging required, or 45,805,000 cubic | jines, where conductors are changed. I should | receive the rolling stock, was just an even $50,000, 
yards less than the computed volume for the Pana- | put in this section the eastern route from Mo-/ This sum includes two water-tanks, with steam 
ma Canal a niveau, with the same slopes and cross-| pije, Ala., via Montgomery, Chattanooga and | pumping-engine, one round-house, car shops, 300 
section, tess ten oomiiioneian. Knoxville, because of Comennenny of interest. The ‘cords of fuel, three-eighths of a mile of trestle 

next section to the west would include all the roads | work, and the first cost of all the plant requisite in 

oe ee es |in the remaining States east of the Mississippi the construction of the road. 

J. Nelson Tubbs, the well-known civil engineer | River, and be controlled by the local time of In-| Aj] earth-work was in sand; the haul of material 
of Rochester, N. Y., is pressed by his friends for dianapolis, Indiana. To this section would be from the nearest shipping point, which was on the 
Superintendent of Public Works. | given the route northwest from Mobile. For the the G. R. & L. R. R.. was five miles. 

ere tt ee ae ee section lying between the Mississippi River and the —_4JJ fills were made to standard slopes, and the 
CORRESPONDENCE. Rocky Mountains, including Texas and New Mex- | way is balasted to the ends of the ties. 

—— ico, Yankton or Topeka (Kansas) time would be The rolling stock of the road consists of two 

STANDARD RAILROAD TIME, best. The section between the Rocky Mountains first-class Baldwin 20-ton locomotives cylinders,12 « 

EpitoR ENGINEERING NEWs : and the Sierra Nevadas would naturally refer to 16 feet; 6 flat cars,and 36 cars_especially adapted to 

I was very much interested in the subject of the | the time of Salt Lake City, and the Pacific Coast | the hauling of logs, and all of a quality equal to that 
letter from Boston, by *‘ F. B.,” on **Common Time | section—California and Oregon—would be 80V- | of first-class railroad work. Cars all built by W. 
of Railways,” published in the News of Dec. 13, | erned by the time of Sacramento City, California. | ©, Allison & Co., Philadelphia, Pa. 

I have for a long time intended to suggest a very | This plan of time sections would not be at all Cost of rolling stock, $20,000 on the track; total 
similar distribution of standards of time for sec- | confusing. Conductors would compare their times | cost of road, $70,000. 
tional regulation of railroads. _at the places of changing, and be continuing what The capacity of the road is to make 100 miles of 

I presume to ask why the Metrological Society | they are now doing at a greater number of places. | run per day of 11 hours, with each locomotive ; 
should have investigated the matter of time for | It is practicable and conforms with sectional | one-half of the run loaded, the other half light, 
railroads? It is not a question of the scientific interests. I make no reference to Canada or the | and doing all their own switching and making up 
measure of time, but a matter of commercial con- | Eastern provinces, until they are annexed; they | of trains, 
venience and condition. Of what benefit is it’to a | can adjust and arrange their times in accordance Average load, train of 14 cars, is 20 feet of logs, 
railroad conductor or traveler to know that he is | With the section with which they we seers nearly weighing about 80 tons. 
traveling on time four, five, six or eight hours | Connected. As Washington is the initial point for| Ip addition to this road, Mr. Canfield is building 
slower than London (Greenwich)? As a nation, we longitude and time, time could be telegraphed to steam barge of the following dimensions, to carry 
do not propose to run behind any other people's governing places in each section as often as would ‘the logging product of this industry to Chicago 
time. We don't make any railroad connections | be deemed necessary, and thence to each station, as and Milwaukee, viz, : 
with England, nor shall we expect to until a sub- | is now done. | Length of water line, 170 feet; beam over all, 
Atlantic tunnel railway is constructed, which igs! I will here call attention to the objectionable use | 31 feet.; hold im shortest place, 101¢ feet. 
not yet begun, so far as I know. of railway (from the English) for railroad. Wien, Machinery by Neafie & Nevie, of Philadelphia, 

What we do want is some sectional division of any kind of a smooth way, of stone, iron, etc., is | Pa., as follows: » 
the United States into railroad-time sections, so laid on a previously used street, alley or road, for f Cylinder (high pressure), 26, A890 fect: wheel, 8 
that each section can be governed by some con- the use of wheels without flanges, it may be prop-' feet; boiler, 8 < 16 feet. H. C. Pearsons, 
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ENGINEERING NEWS. 


ee - . 
Mr. Hering introduced Messrs. Vaux & Clime, 


ENGINEERS’ SOCIETIES. 
—— | who exhibited and explained to the Club a new 
AMERICAN roe MINING ENGI- \fosm of turbine, which it is claimed gives much 


e . , better results in practice than the old forms. 
ao howe , _ Mr. Hering also exhibited a trap-valve for pre- 
The Annual Meeting of the Institute will be held Ye™ting the escape of foul air into houses from 
in New York City, beginning on the third Tues- closets, sinks, ete., which has been invented by 
day, (17th) of February, 1880. Mr. Gorman. This valve is made upon the same | 
Messrs. A. S. Hewitt, J. A. Burden, A. L. Holley, | principle as a sewer trap described to the Club last | 
R. W. Raymond and Charles MacDonald will act Spring by Mr. Gorman. It is a balanced valv 
as local committee of arrangements. 


e, | 
consisting of a plate, bung on brass axis fastened 
A subsequent notice will give the place of meet: | in back part of pipe. The counter-weight in the | 
ing and other particulars, | valve is adjusted by a filling of lead, according to 
Members are requested to give early notice to the | the number of wash-stands, closets, ete., above 
Secretary of papers to be read at the meeting. the valve. By allowing the valve to strike against | 
The annual dues to the Institute, (ten dollars,) | ® lead bearing a tight joint is always obtained. 
are payable in advance at the February meeting. Mr. Ashburner read some notes upon a recent 
Tomas N. Drown, Secretary. | st of aneroid barometers which he had made in 
ooo | the East Norwegian Shaft, near Pottsville, Pa. The 
INGINEERS’ CLUB OF PHILADELPHIA. | shaft is 1,585 feet deep. In descending vbe shaft, 


(Organised Dec. 17, 1677.) ‘the Hicks barometer which he carried marked 
ROOMS, NO, 1518 CHESTNUT STREET. 1,590, and in ascending, 1.575. Mr. 
Dec. 28, 1879, | that this is the most accurately 
A regular meeting of the Club will be held on| barometer he ever carried, and in the experi- 
Saturde y evening, Jan. 8, 1880, at 8 p.m. A paper | ments he had noted a number of points which he 
‘On the Increase of the Calorific Power and In-| thought aig boot praction! value. The inctruc- 
tensity of Carbon by Conversion into Water Gas,” tions given in most text books are that it is neces- | 
alsoa paper ‘On the St. Gothard Railway,” will be | 5@Y: after making a rapid ascent or descent, to al- 
read. low a few minutes forthe barometer to come to its 
| bearing, but it was noticed in these experiments 
RECORD OF THE LAST MEETING. that the instrument came to its bearing inside of 
At a meeting of the Club held Saturday evening, one-half minute, and did not change in the next 
Dec. 20, Mr. Henry G. Morris occupied the chair, | ten minutes. Instances of remarkably good re- 


A. said 
working 





HERMAN Hoopes, Recording Secretary. 


and twenty-four members were present. 


Mr. Fred. Lewis read a most valuable paper ‘‘ On | Were 
the Angular Pitch of Square-Threaded Screws.” | 
When the screw is used as a means of conveying | 
power, the square thread is the common and ap- | 


sults in obtaining elevations by barometric work 
cited by Messrs, Ashburner, 
Billin, and general discussion ensued. 

Mr. Billin read extracts from a translation by 
himself of a very interesting paper on Dephosphor- 


Young and 


proved form, but no special standard of pitch is | ization of Iron, read by Mons. Gautier before the 
strictly adhered to, and inclinations ranging from | Seciety of Civil Engineers of Paris. 

5° to 80° are often used. The efficiency of a screw CHas. E. BILLIN, Correspending Secretary. 
is increased by the reduction of its frictional work, , cae 


which will be found to depend upon the co-afficient 


of friction, the angular pitch of the thread, the| The fortnightly meeting was held on Wednesday 
shape of the thread and the diameter of the sup- | evening, 17th ult., at the Royal Institution, Colquitt 


,LIVERPOOL ENGINEERING SOCIETY, 





| New Hampshire 





porting step or collar. 


| street, and the proceedings commenced with the 


It is therefore desirable, in cases where the screw | election of the officers for next year, Mr. Alex, 
is used to convey power, that its frictional resist-| Ross becoming President; Messrs. Baldry and Mor- 


ance be reduced to a minimum ;and it was the 


gan, Vice-Presidents; Messrs. Lyster, Bevis, Ma- 


object of this paper to investigate the relation | ginnis, Findlay and Pain, Members of Council, and 
between angular pitch and frictional work, and to | Mr. I. I. Potts, Honorary Secretary. 


derive a general formula by which the angle cor- 


Mr. M. FE. Yeatman, the retiring President, next 


responding to the least amount of frictional work | addressed the meeting, dealing first with the af- 


can be determined. 


fairs of the Society. He briefly reviewed its ad- 


After elaborating the formula, Mr. Lewis has | vance during the four years of its existence from 
constructed two diagrams, from which one can|/a private association of engineering students to a 


readily find the most advantageous pitch with least | recognized position amoung the scientific societies of | 
In | Liverpool. 


sacrifice of power or material for a screw. 
diagram 2 it is shown that, by a change from an 
ordinary collar to step-bearing, a screw whose 
pitch was 5° might be increased to 13° without sacri- 
fice of power and with a saving of .6 of the work 
consumed by friction. 

Mr. Lewis cited many instances in which the ap- 
plication of the formula for determining the pitch 
of screws would lead to a great saving of power, 
and also gave a full description of apparatus used 
and manner of conducting his experiments. 

A communication from M. Pontzen, of Paris, re- 
questing information upon the subject of narrow- 
gauge railroads and street railways was read. The 
Secretary will be very glad to receive any informa- 
tion or data upon these subjects either from mem- 
bers of the Club or others, and due credit will be 
given for such. 

Prof. Lewis M. Haupt exhibited a new form of 
transit rod, which consists of a hollow brass rod % 
inch in diameter, loaded at one end, and held by 
the rod-man with a thimble joint. Its perpen- 
dicularity is thus insured, and its small size makes 
it a much more accurate instrument than the old 
style wooden rod. The rod has been used exten- 
sively and found perfectly satisfactory. Its weight 
is about the same as an ordinary ash rod. 


While regretting that the present 
year had for the first time shown no increase in 
the number of members, he thought that the 
papers read before the Society had, on the whole, 
reached a higher standard than previously, and 
expressed a hope that some proposed changes in 
the number of meetings might not only lead toa 
further improvement in this respect, but might in- 
duce some of the senior niembers of the Society to 
become more frequent attendants at its meetings, 
and to accept in future years those offices which 
had hitherto been held by men who were compara- 
tively juniors in the profession. 

Passing to the outside events of the year, after 
noticing the remarkable advance in the price of 
iron between August and September, and its pos- 


sible bearing upon engineering prospects, Mr. Yeat-| 


man enumerated the principal works completed or 
in progress during the year, making special men- 
tion of the Forth Bridge, the Severn Bridge, the 
Victoria Docks Extension, the Ransden Dock at 
Barrow and, among local undertakings, the 
Cheshire Lines north extension, the Northwestern 
Railway Company's Works, the new docks at 
Bootle and the Seacombe ferry-boats. 


He concluded by hoping that “the signs, at. 
present somewhat uncertain, of increasing activity | 


in engineering enterprise and in commerce genet 
ally, may be speedily veritied’; that peace may be 
preserved at home and restored to our colonies ; 
and that the wealth of England may no longer be 
expended on unprofitable warfare or in the annexa 
tion of unmanageable dependencies, but may 
rather be applied to ee the resources of the 
vast dominions which already own the sway of our 
Queen, to improve the means of communication 
with our brethren in all parts of the world, and to 
facilitate the distribution over the face of th 
earth of those good things that God has given for 
he use of man, 

Mr. Ross, the President-elect, then took the chair 
and votes of thanks were passed to the retiring 
President, Vice-Presidents, and Members of 
Council. 





RAILWAY CONSTRUCTION LIN 1879. 
The past year has been an extraordinary one in 
es to the revival of railway building, more 
miles of track having been laid than in any yeas 
since 1873, and probably more than in that year 
The returns, of course, are not yet allin, but from 
various sources of information we have compiled 
the following table showing the total mileage con 
structed in each State so far as we are able to learn, 
reserving the opportunity to give a detailed state 
ment with additions: 
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It will be noted that the greatest amount of 
track-laying has been done in Kansas, which shows 
nearly 500 miles of new road, while Minnesota fol 
lows with 394, Iowa with 371, young Dakota with 
220, and old Ohio with 2131!,, and so on. 
it is also notable that nearly one-quarter of the 
total mileage—at least, 728 miles—is of narrow 
gauge, showing that the narrow-gauge ‘* delusion,” 
as some call it, has not yet run its course. 
We are compelled to defer further comment, but 
the table speaks for itself.— Railway Age, Dee, 2%. 
— ee ee 
THE INTEROCEANIC CANAL §N CONGRESS, 


Mr. Gibson's bill is as follows: 

That the President, with the advice and consent 
of the Senate, shall appoint a commission of five 
persons, one from the army, one from the navy, 
one from the coast survey, and two from civil life, 
one of them to be President of the Board. The 
two appointed from civil life to receive tive hun- 
dred dollars per month for their services, the oth- 
ers nothing beyond their regular pay in the ser- 
vice. It empowers the Secretary of War to detail 
such officers and men from the Engineer Corps as 
may be needed, and as, in his judgment, can be 
spared without detriment to the service; and the 
Secretary of the Navy to detail such vessels, officers 
and men ashe may deem necessary to carry out 
the provisions of this bill, and, further, to detail 
an officer of the navy to act as secretary of the com- 
mission. The commission shall submit a report to 
the Secretary of the Navy, under whose supervision 
their operations shall be conducted. The Secre- 
tary of the Navy is authorized to expend $100,- 
000, or as much thereof as may be necessary, for 
the salaries and expenses of the commission, and 
that amount is appropriated by the bill. It shall 
be the duty of the commission to consider the 
various routes and plans for the establishment of 
better communication between the Atlantic and 
Pacific oceans across the Isthmus of Darien, to 
conduct such surveys and explorations as may seem 
necessary to verify and confirm those already made 
to order and undertake such new surveys as they 
may deem necessary or expedient; to examine and 
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report, especially on the relative merits of the 
Panama and Nicaragua routes, and finally to re- 
port which route will best accomplish the end in 
view; also the probable cost of the plan they may 
recommend and the time required to complete it; 
and, further, what concessions or guarantees may 
be required by the country or countries through 
which the route may run. 





GENERAL INTELLIGENCE. 


er We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us. 


GAS AND WATER. 
The Brust system of electric lighting was exhibited 
tor the first time in London on Tuesday, 23d ult. It is 
regarded favorably. 


English gas stocks have declined during the week 
from £1 to £8 per share in consequence of the further 
developments of the Edison electric light. 


During 1579 there have been 739 fires in Philadelphia, 
causing a toss of *1,534,911. The insurance on the 
property destroyed or damaged amounted to 85,342,154, 


London, Ont., is the first city in the Dominion to 
introduce the Holly system of heating houses by steam 
generated at a central point, bui other places will follow 
suit if London is pleased with her venture 


The Andover (N. J.) Lron Company is erecting exten- 
sive water works near its furnaces. A brick structure 
18x26 feet is being built on the banks of the Delaware, 
in which will be placed a powerful force pump of suffi 
cient capacity to supply the whole town of Phillipsburg 
with water. 


Epison’s New Evectrric Light.—Those who desire to 
see the form of Mr. Edison’s new electric lamp can do so 
by calling at the Museum of Patents of the Inventor’s 


ENGINEERING NEWS. > 


—— 


' toa spiral staircase which winds around the pipe to the 
are the structure. There are 32 courses o 
| this pi i 


eight is 60 tons. They 
| under way a large tank, 43 feet in height and 8 feet in 


diameter, with cast-iron head weighin, ex Ses. Leen 


tank is constructed of \-inch meta 
—Commercial Bulletin. 


STREETS, DRAINAGE, ETC. 


| The extension of Hamilton Place, Boston, has been 
| defeated in Council. 


| The City Council of Boston has voted to spend $#140,- 
000 to complete the widening of South street, 


| Washington, D. C., is building the largest brick sewer 
of circular shape in the world. It is in the northeast 
part of the city and is intended to carry off the floods of 
water which pour in from the surre i 


,aze. The sewer is of 22 feet internal diameter, and will 
be finished in about a year. 


ainst Water Commissioners Fowler, Louter and Bliss, 
| of Brooklyn, aud Messrs. Kingsley & Keeney, contrac- 
| tors, for alleged frauds in the matter of the building of 
| the Third avenue sewer, has been discontinued by At- 
| torney-General Schoonmaker, upon the application of a 
| number of prominent citizens of Brooklyn, including 
the Rev. Mr.“Beecher and the Rev. Dr. Storrs, under 
| the belief that it could not be successfully maintained. 


The Chief Commissioner of Highways of the city of 
| Philadelphia, has ores a statement of the streets 
; and horse railroads of that city for the next census, 
| which contains the following statistics : Total length of 

streets, 2,000 miles, of which there are paved with cob- 
| blestones 500 miles ; with stone block, 47 miles; with 
| asphalt or other composition, 27 miles : broken stone, 
| 100 miles ; wood 1 mile: gravel and dirt, 1,100 miles, 
| and with rubble stone, 250 miles. Cost per square yard, 
| cobblestones, $1.25; stone block, $3: broken stone, 
| $1.50; asphalt, $1.60 ; gravel, 49 cents ; rubble stone, 


Institute, 733 Broadway, which is open free to the pub- | $1.50. The stone block or Belgian pavement is consid- 


lic from ¥ to 5 daily. 
the form of the new electric lamp. It is not, therefore, 
in operation. > 


| 


“The Spinola Steam Heating Company of this city | J.H. Van Winkle. 


he intention is merely to show | ered the best 


The contract for the sewer was given out by the mem- 


bers of the Water Board in 1869, to the lowest bidder, 


When he had half completed the 


has been finally granted the privilege of using the | work fault was found and the contract broken, and the 
streets below Canal for iaying pipe according to 2 the work awarded to Messrs. Kingsley & 


proposed scheme. The Company will soon begin opera- 


Keeney for asum equal to that for which Van Winkle 


tions. The Prall Heating and Power Company's fran- | had agreed to do the whole work. It is claimed that the 


chise, lately granted by the Aldermen, will probably be | 
vetoed by the Mayor. | 

MAYSVILLE, Ky., Dee. 27.—The proposition to build | 
water-works in this city, made by Daniel & Reinicke, of 
Louisville, was at a late hour last night recommended | 
by the Special Committee to the Council for submission 
to the people. Th» friends of Coverdale & Cowell, of | 
Cincinnati, who were also bidders, consider that the ap- | 
proval was rushed through with undue haste, and that 
an unfair advantage was taken, and they will make a | 


vigorous opposition before the Council to the submission desi 


of the proposition to the people. 


The growth of Hamilton Ont., since the present sys- 
tem of water-works was completed, nearly twenty years 
ago, has outstripped the capacity of the reservoirs 
aud mains, and renders the question of increasing their 

ower a pressing one. A committee of engineers from 
Montreal were requested, some time ago, to investigate 
the system and pre a report, which they did, and at 
a recent meeting of the Hamilton City Council this re- 
port was read. it favors the system of reservoirs and 
pumping, but with largely increased mains. The total 
expense of alterations suggested by the engineer: is 
#175,000, exclusive of what might be required for the | 

yurchase of land for reservoirs. Another communica: | 
ion, favoring the Holly system, has been laid before tl e 
Council. 





BisMARCK, Dec. 23.—A company of fifteen business | 
men has been formed in this city, styling themselves the 
Bismarck Water-Works Company. The purpose is to 
supply the city with water by eithera reservoir or the 
Holly system. The matter is in the bands of the coun- 
cil, who will doubtless call a special election soon for 
the purpose of voting on an issuance of city bonds to 
the extent of fifteen thousand dollars. The company 
obligate themselves to bu ld worke and pay interest and 
principal at the expiration of twenty years. They | 
simply ask thisasaioan. It is almost impossible to | 





extra cost to the city was nearly $200,000. The suit 
was brought in the name of the People, and conducted 
by John E. Parsons for the Attorney-General, for the re- 
covery of the difference between the original price and 
the actual cost of the work. The Water Commissioners 
end the contractors were charged with conspiracy to de- 
fraud the city. 


The Committee ou eee Sewerage. Boston, at a 
meeting on Wednesday, 81st ult., awarded contracts 
for the sewerage engines as follows: Two engines, from 
of E. D. Leavitt, Jr., to the Quintard [ron Works 
of New York, for $215,000; and two engines to the Cor- 
liss Steam Engine Company of Providence, for $100,000, 


| to be made from their own designs. The Leavitt en- 


gines are independent compound, beam and fly-wheel 
engines, each working two single-acting plunger pumps 
of the same stroke as the steam pistons. They are 

signed to make eleven revolutions per minute. The 
Corliss engines are coupled, beam and oe engines 
of the compound and receiver type, —— four plu 

pumps; the stroke of the pumps is on_- that of the 
steam cylinders, and the engines will make thirty revo- 


lutions per minute. 
a POG mee 


BRIDGES. 


The Phoenix lLron Company has received several 


| orders for bridge wo. k recently. 


The Philadelphia Bridge Works, of Pottstown, Pa. 


| (Cofrode & Saylor),are running on full time, with order: 


enough ahead to keep 130 men fully employed until the 
1st of April. 


The directors of the New Albany & St. Louis Rail- 
road last week directed the re engineer to 
a survey for a bridge across the Ohio River at Nev 
Albany. Ind., to connect with the Louisville & Nash- 
ville and Louisville & Cincinnati Short Line railroads. 
The bridge willalso have a wagon way and street-ca 
track. Arrangements for the reception of proposals for 


obtain insurance at any rate now, but with complet its construction will be ready in 


fire protection risks would be readily taken at three | 
per cent. The city wants water, and this seems the | 


The project of bridging the Mississippi River at 


most feasible way of obtaining it. The bends can_be | Carondelet. six miles south of Centre City, is being 
placed at par as the city’s credit is excellent. The | revived. The Missouri Pacific and St. Louis, Irop 


works are to be completed by Aug. 1, 1880. The 
revenue from the use of the water would be immense. 


Mountain & Southern roads now transfer by ferry 
some three hundred cars daily at that point. and the re- 
vival of irou manufacture at the immense furnaces and 


A LarGe Stanb-Pipe.—An enormous metallic reser- rail mills lovated there makes a bridge almost absolutely 


voir or stand-pipe, said to be the largest_in exi-tence, 


necessary to meet the demands of commerce, and con- 


bas been lately furnished to the New York Water-/ tracts for the construction of a bridge, to cost between 


Works by the Cunningham Iron Works, of Boston. Thi 


two aad three million dollars, will, no doubt, soon be 


structure is 150 feet in height and 6 feet in diameter. | .et, and the work pushed to speedy completion. 


The first fifty feet from the foundation is constructed oi 


\g-inch metal, the next fifty feet is of 3g-inch metal, and | 
the remainjng portion of ,j-inch metal. This is double- | 
the roundabout seams, these seams being | 


riveted on 
strengthened on the inside by strips of a¢som metal, 6 
inches in width, and the edges of the plates arc 
nicely planed, so that they will mafch not la 


re . 


RAILROADS. 


Only four hundred meters of the St. Gcthard Tunnel 
now remain to be cut. 

A new line of railroad between Sea Girt and Point 
Pleasant, N. J., is now being surveyed. 


ar i 
is usually the case when coef are thus riveted op | greet railroad travel acro s the Cleveland Viaduct har 


to the inside strip. The stand-pipe rests upon a 


cast- 
iron foundation, weighing 18 tons, which in turn rests | been stopped by the city authorities until the railroad 
uare 


upon a stone foundation, measuring fifteen feet = 
brick, 24 


Around the pipe is built a circular wall of 

inches iu thickness, the distance between the wall and 
stand-pipe being also 24 inches. This brick wall contains 
windows at intervals of about 10 feet, which give light 


company performs its part of the contract. 
Rock, Ark., Dec. 29.—Chief 


LE Saginest Nap 
Frank will begin to lay out the line of the Little Rock 
and Mississippi River & Texas Railroad 
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4 country after | Atchison, Topeka & 
rain-falls, and once burst a sewer and did $13,000 damn- | stood will accept. 


to-morrow on 


Jan. 3, 1880. 





previous year. 
saving of $3,350,000 in working expenses. 
It is understood that Mr. Brunell is now surveying the 
route for the extension of the Canada Central 


from Lake Nipissing to Sault Ste. Marie, 198 miles, 
and thet the conteast will 'be let next apriag, 


The De it of Public Works, Chicago, has been 

by the Council to prepare an estimate of the 

cost of a viaduct on Harrison street over the tracks of 

the Chicago & Alton and Pittsburgh & Fort Wayre 
railway tracks. 


General T. L. Rosser, late Chief Engineer of the 
Northern Pacific Railroad, who last month, has 
been tendered the tion of Chef Engineer of the 
nta Fe Railroad, and it is under- 


The N. Y. C. & H. R. R. Co, has recently 
at a cost of $200,500, a tract of land lying 


purchased, 
tween Six- 


The suit brought in 1875 by Attorney-General Platt | ty-sixth and Sixty-seventh streets, Eleventh avenue and 


North River, and, as soon as the necessary permit 
can be obtained from the Dock 2. the company 
will proceed to construct four itional piers, each 500 
feet in length by 100 feet in width. 


A Train BLown Down AN EMBANKMENT.—DENVER, 
Col., Dec. 29.—A special train, consisting of a baggage 
car, directors’ car, and an engine, on the Denver and 
Rio Grande Railroad, was lifted by the wind from the 
track and hurled down a ten-foot embankment. Col. L. 
C. Ellsworth, the receiver of the road, his wife, and Mrs. 
R. L. Fisher were the only passengers, each suffering 
severe injuries. 

sci is 


MISCELLANEOUS. 


The Keystone Bridge Works are building a $15,000 
lighthouse for the Mexican coast, near Tampico. 


There are about twenty-eight hundred different pieces 
in a locomotive all of which have to be renewed in from 
twelve to sixteen vears. 


Holyoke, Mass., in the past year, expended %750 in 
the salary of its Civil Engineer, and $12 incidentals. T. 
W. Mann is City Engineer. 


There was a $25,000 boiler explosion, on the 29th ult., 
at the Etna flouring mills, in Springfield, Tl. The en- 
gineer was killed. Cause unknown. 


Trade between Hayti and the United States last year 
amounted to five millions of dollars. Hayti raises 
60,000,000 pounds of coffee annually. 


The work of removing “‘ Start Rock” frcm Echo Bay, 
New Rochelle, has been completed. Eight men were 
employed for a period of six months to accomplish the 


The steamer Prairie City, plying on the Ohio River, 
exploded her boilers on the 27th ult., when four miles 
below New Harmony, Ind., killing three men and wreck- 
ing the steamer. 


A boiler exploded on the morning of the 27th in the 
Readville Cotton Mill, Hyde Park, Mass., causing con- 


‘siderable —— property and very severely injuri 


a watchman. e cause of the explosion was a lack o} 
water in the boiler, owing to the 
pipes. 

The cable between Port Natal and Zanzibar, along the 
east coast of Africa, was completed on Saturday last 
27th ult., and the first direct message to this coun’ 
was received in New York at 10:30 a. m. yesterday. It 
was an order from Port Natal for of American 
manufacture to the value of over $10,000. 


Babcock & Wilcox began this week to put their first 
narine tubular boiler on board of Clyde’s steamer Bene- 
factor, at the foot of East Twe.fth street, in this city. 
This type of boiler for land purposes has proven far su- 
verior to anything in the market in en ae 
if it is as successful on the water as it has on ; 
‘he time is not far distant when it will take the place of 
che marine boiler now in use. 


In Chicago, during the year 1879, permits were taken 
out for 1,125 buildings (not including sheds, basements, 
w additions), having a street frontage of 525 feet. 
Che costs of all a this year will in the 
neighborhood of $6.745,600. In 1878 there were 1,019 
ouildings erected, having a street frontage of 31,118 


nm supply in the 


’ 


| ceet, and costing $7,419,100 ; in 1877 tnere were 1.398 


buildings, with a frontage of 35,033 feet, costin 
87,552,694 ; in 1876, 1,586 buildings (including sheds, 
with a street frontage of 44,222 feet, and costing 
38,270,600. The total for the past four years is: Num- 
ver of buildings, 5,128 ; street frontage, 27 miles and 
338 feet ; cost, $29,987,949. 


to Manchester, which would more the 
work of Eng'ish machines. Full instructions we e sent 
for , 80 that no error could be made, and in 
lue time word was received that the tool was at work 
ind highly approved. Some months afterward one of 
the who the machine was at Manchester. and 
went to see the tool. To his surprise, he found it not 
aS "capacity Oy Uegicng why ny 
up ‘ y 

eh ag yen ho es that it 
would . wan weeleon as their 
sy dates? ma taiay diceaied wad eas —— 
its destruction. ed the operators to 
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WE publish this week s all of the most useful il- | 
lustrations of the Tay Bridge that we have been! 


able to obtain, and also a description condensed | 


from Engineering, published on page 164, Vol. 22, 
the illustrations being taken from the Dec. 22 is- 
sue of the same volume, and from The Engineer 
of April.4, 1873. We expect new illustrations of 
the bridge will be forthcoming in a week or two, 
when the above papers, containing details of the 
accident, arrive, when we will promptly furnish 
our readers with whatever is of interest and value. 
saad ins 
ADMIRAL AMMEN publishes, January 2d, a long 
letter on Isthmus canals, in which he concludes by 
saying: ‘‘In short, the only two routes worth 
looking. at. are Panama and Nicaragua, and they 
only to establish the relative approximate cost of 
execution.” As Admiral Ammen is not an en- 
gineer, never was at Panama or Nicaragua except 
once by accident ; never built a rod of canal or 
railroad, gets all his information second-hand ; and 
whereas able engineers have taken the liberty to 
differ from the naval gentleman, the above opinion 
can be estimated as worth an exceedingly small 
consideration. 
—s oe 
THE definite survey for a sea-level canal at 
Panama was formally inaugurated on New Year's 
Day, by M. Ferdinand de Lesseps. The ceremonies 
took place on the steamer Taboquilla at the mouth | 
of the Rio Grande, which is about one mile from 
Panama. The Taboquilla steamed slowly around | 
the mouth of the Rio. Functionaties of the 
Panama and Colombian governments were present 
The members of the Technical Committee took an 
active part in the proceedings, which many spec- 
tators watched with interest. The Technical Com- 
mittee held their first sitting at eleven o'clock on 
the 2d. Of American engineers Colonel Totten 
and Mr. Wright were present. 
the Panama Railroad also came to confer with M. 


de Lesseps. The final survey has been intrusted| 


to five of the brigade of engineers, who will com- 
plete their work during the present month, at the 
end of which the excavations will formally com- 
mence at the summit of the Isthmus. 


_—— — a +S 0 ee tC 


THE FACTOR OF IGNORANCE. 





The use of this term in our editorial of last week 
upon the ** Tay Bridge Disaster” was the result of | 
along deliberation upon the errors and abuses of | 
the term ‘Factor of Safety,” so familiar to the. 
profession. When we read, not only in nan-tech- | 
nical journals, but also in the reports of engineers 
that ** the structure is capable of sustaining a load 
six times as great as could ever be imposed upon | 
it,” or remarks of a similar character, we feel that | 


it should be the duty of all intelligent and con- | 


scientious engineers to enter a protest against such | 
a verbal deception. We acquit the profession gen- | 
erally of all deliberate intention to deceive, but | 
cannot believe that any true engineer ever uses | 
such language without a large mental reservation. 
If the public loses faith in the knowledge and 
ability of engineers to design structures that will 
not break down under ordinary possibilities, is the. 
blame not largely due to the misstatements and 
false doctrines advanced or countenanced by the, 
profession? Can thé directors or managers of | 
companies be blamed for cutting down estimates 
or neglecting many provisions against possible 
~ accidents, when they are led to believe that the en- | 
gineer has made his structure 4 to 6 times too | 
strong? What matters a few rotten ties,loose rivets, 
cracked castings or other defects in a structure of 


New York City. 


The directors of. 


ENGINEERING NEWS. 


| ach excessive ae Of course no engineer | 
/mMéans to convey exactly this idea, but it is the 
natural conclusion produced upon the minds of the 
public by such statements as quoted above, and by 
the usually accepted ideas of the factor of safety. 
In addition to the impression made upon the non- 
| professional mind, we think the same fallacy has 
reacted to an injurious extent upon engineers 
themselves. Would there be so many faulty de- 
tails in structures otherwise well proportioned, if 
| the designers appreciated that there was no great 
lattitude for mistakes? Would the novice and 
charlatan stand upon an equal footing with the 
experienced designer if it was understood that 
a correct design was something more than a 
| guess of one-sixth ? 
fications for bridges and other structures be is- 
sued if the faith of so many engineers was not 
based upon their abundant “ factor of safety?” If 
it was duly appreciated that an error of 1, or 15 
might cause the destruction of a bridge under cir- 
cumstances not extraordinary, would not a more 
careful estimate be made of the surface exposed to 
the action of the wind, of the maximum wind 
pressure, of the greatest possible effect of a moving 
engine load, and of the effects produced upon each 
part of astructure by such loads and forces? 

The judgment and probably bitter experience of 
the earlier engineers led them to adopt a ratio for 
the allowed working load to the breaking load of 
their girders. Its choice was solely dependent 
upon personal judgment, and though all acknowl- 

‘edged the necessity for such a factor, its value 
' differed for different engineers. 

As late as 1848, before the Comunuission on Lron 
for Railway Structures, Mr. Glynn thought cast- 
iron girders should not be loaded more than ,', of 
| their breaking load, Mr. Stephenson and others, } 
while Mr. Brunel considered 3 to |, as the proper 
ratio. While engineers of the present day would not 
vary 4s much in their nominal factor of safety, 
they would be found to differ fully as much as this 


* | when judged by the results. This would be due tothe 


different values assumed for the probable loads, the 
strength of the material, and possible effects upon 
the several parts of the structure hy the assumed 
loads. 


What we now call our factor of safety does not 
express the ratio between the working and break- 
ing loads of our bridges, and herein lies the mislead- 


| ing feature of the use of such an expression. We 
do not know that our bridges generally 
‘have a factor of safety of fwo; and we 


think many designers and constructors who use so 
freely the expression. ** this bridge has a factor of 
safety of five,” would regret very much to see their 


statement tested by double the assumed load cross- | 


ing the bridge at a velocity of 20 to 30 miles per 
hour. Wherein lies the contradiction bet ween their 
| phrase and faith? They really mean they have de- 
' signed a bridge, in which the greatest strain per 
‘square inch upon any part, theoretically deter- 
|mined from a numberof uncertain assumptions, 
does not exceed | of the ultimate strength of a 
| small specimen of the iron. 


They bave assumed: Ist. That the strains 
produced by a train standing upon the bridge are 
| the same as those for the same train moving at a 
\speed of 30 miles per hour. 2d. That all the 
strains pass axially through the several members. 
| 8d. That all the members are perfectly flexible at 
‘all articulations, 4th. That all the members are 
perfectly and equally elastic. 5th. That in many 
| cases, a certain uniformly distributed load 
will p produce the same strains in all parts as the 
actual loading upon engine drivers and truck 
wheels. 6th. That the strength of full-sized sec- 
_ tions is directly proportioned to the strength of a 
small specimen. 7th. That the workmanship is 
perfect. None of which assumptions are strictly 
true. The true strength therefore, of the structure 
| under repeated loadings, from moving weights. 
jand forces, can only be determined by actual ex- 
periment upon each design. 


Would so many faulty speci- , 


9 


In 1863, Zerah Colburn wrote : ‘‘ Now, no en- 
gineer in apportioning the strains in a structure 
would think of working up to,or near to the breaking 
strength of the iron. His object is to keep within 
the elastic power of the material, not merely as 
ascertained by a single strain of a few minutes 
duration, but the continued elastic power of the 
iron, as exerted through a long series of years.” 
** The question involved does not appear to be one 
which admits of a solution by reference to kuown 
natural laws, nor does it appear that it can be dis- 
posed of by mathematical investigations, but our 
only safe conclusion must be derived from the re- 
sults of protracted, 
ments. 


varied, and repeated experi- 
In the mean time, common prudence re- 
quires that we ascertain with as much accuracy as 
possible the elastic power of every given kind of 
iron proposed for permanent works, and so propor- 
tion the parts that the working strains shall never 


_exceed one-half the elastic limit.” 


On considering the assumptions upon which our 
bridges are designed, we see that we cannot ex- 
ceed the elastic limit of the material under any 
circumstances, as our calculations are based upon 
the perfect elasticity of all parts of the structure; 
and, when we consider the doubt as to the other 
assumptions, we must agree with the above quo- 
tation, that one-half the elastic limit should be the 
marimum strain allowed. 

Such a structure would not have a factor of 
safety of 4 or 6, but. would probably fail with less 
than double of the assumed load traveling over it 
repeatedly at an ordinary velocity. 

Why retain, then, in our professional language 
such a false expression ? what is the 
use of such an expression?’ If an engineer desires 
to limit his strain to any fixed amount upon a 
known grade of iron, can it not be expressed more 
definitely without the use of such aterm? In such 
a structure as a modern bridge, the various parts 
are subject to different strains, more or less rapidly 
applied ; the parts are more or less mechanically 
adapted to meet the duty ; injury to some is more 
vital to the safety of the structure than others. 
Each, then, should have a different factor of safety 
to make the whole structure of equal reliance. But 
why meet the matter thus indirectly ? Cannot the 
permissible strain be specified for each and every 
part more definitely, unless it be that the responsi- 
bility is to be shifted upon that panacea for inex- 
perience and doubt, a liberal factor of safety? 

Let it be clearly understood that bridges are de- 
signed to resist safely such and such forces only; 
that there is no certainty of its sustaining a train 
off the track; and that deterioration due either to 
decay or neglect to remedy injuries, is a direct and 
rapid step toward danger. We should then hear 
less of bridges failing through neglect of due pre- 
cautions, or from beimg too weak to resist possible 
forces. 


Moreover, 


_—-- ~—=>++ oo eo 
DRAINING THE TULE LANDS OF CALI- 
FORNIA. 


By an act of the California Legisiature, entitled 
** An Act to create a Drainage District, to be called 
the Sacramento River Drainage District, to estab- 
lish a Board of Commissioners therefor, and to 
define their power and duties,” approved April 1, 
1879, such surveys were ordered as were necessary 
to determine the feasibility and cost of the works 
sufficient to prevent overflow of the lands adjacent 
to the Sacramento River, by draining the surplus 
waters and the waters flowing from the east side 
of the coast range of mountains in the counties of 
Yolo and Solano into Suisun Bay, This was to be 
effected by the construction of the following 
works, to wit: A main canal, leading from tbe 
Sacramento River, at or near the place called 
Charleston or Gray’s Bend, in Yolo County, and 
running in asoutherly and southwesterly direction, 
to the basin of Nourse’s Slough, in Solano County, 
and thence to Suisun Bay; the waters coming from 


| the Coast range of mountains, from Cache Creek, 


southerly, to be diverted and turned into said 
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canal; also, in connection therewith, an auxiliary through a shaft, 5 ft. 6 in. in erie. which 
canal, if necessary, leading from the Sacramento was left open in the centre of the brick, 
River, near the mouth of the American River, to the cylinder at the bottom of course being left 
said main canal; also, such auxiliary works as open. In this way the water was forced out from 
may be necessary for constructing or protecting beneath the cylinder, and the pier gradually sub- 
said canals, or for rendering them effective. sided. Having thus got the interior of the cylin- 

Mr. Isaac W. Smith was appointed Chief Engi- der quitedry,three men were able!to descend to the 
neer and Jim C. Pierson, C. E., was placed in) bottom without the ordinary diving dress, while 
charge of the survevs of the Drainage District. | the other two remained at the top. Those who 
These engineers have both submitted their final went below dug out the sand and gravel, which 
reports to the Board of Commissioners appointed, was conveyed up through the shaft in buckets, and 
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contractors, and the results were more satisfactory. 
On the other side of the Tay, the bottom of the 
river was of pure sand, which rendered it unneces- 
sary to employ excavators in sinking. Water was 
forced into the columns under high pressure, and 
the sand was washed out from the bottom until 
the foundation, which was of blue clay, was at- 
tained. Different arrangements were of course 
adopted to meet the ever varying circumstances of 
the work, but, subject to occasional modifications, 
these were the general principles adopted by 





giving a very interesting and valuable account of 
the hydraulic condition of the district surveyed, ae ete Ch se : Ro aah Seti ce ’ 
the estimated cost of the work and impracticabil- grr oe eg tered A a tee JY, 
ity of the scheme, These reportsare given infullin) —- Vi ane ua Sat 77 
a four-page supplement to the Sacramento Record- 
Union of Dec, 2, 1879, two full pages being given to 
maps of wet or tule lands and profiles of lines run. 
The cost of the necessary works is estimated at 
$2,651,115, or nearly one million more than the act 
allowed. The scheme is declared impracticable by 
the engineers. They recommend other works, | 
however. To those who are interested in the lands | 
of that region and in hydraulic matters, the report | 
is a valuable one and will repay obtaining. 
ome 2S — 


“THE TAY BRIDGE. 


The first stone of the Tay | Bridge was laid on the | 
Fifeshire side of the Tay, in the month of July, | 
1871. The estimated cost of the undertaking was 
about $1,100,000. The first contractors were 
Messrs. Charles de Bergue & Co, The object of the 
scheme was to connect the important manufactur- 
ing town of Dundee with the North British Rail- | 
way Company's branch between Edinburgh and | 
Tayport. 

The length of the bridge is 10,821 feet, and in| 
shape it is not unlike the letter S. It is the longest 
bridge over a running stream in the world. Its) === ———— 
construction was beset with even greater difficul-| « 
ties than its length, on account of the Tay being a | 
tidal river, liable to enormous floods, and exposed | 
to blasts of wind from east to west that threaten 
frequent destruction of work not only in progress | 
but completed. Notwithstanding these obstacles, | 
however, so great was the confidence in the engi- | 
neer, Mr. Bouch, that the scheme was sanctioned | 





Top Booms 
by Parliament and the required capital of $1,750,- Fig ¢ Fue 6 oe Eu. é. Fig 10. 
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000 readily subscribed. Sear nee _ 

The bridge was originally planned with 89 spans, 
but subsequent studies by the engineer brought 
chr nges so that when completed it consisted of 85) 
spans, as follows: 6 of 27 feet, 14 of 67 feet 6 | 
inches, 14 of 70 feet 6 inches, 2 of 88 feet, 21 of 129 | 
feet, 18 of 146 feet, 1 of 162 feet, 1 of 170 feet (Bow- | 
string girder), 13 of 245 feet. 

Fourteen only of the piers, those on the Fife | 
coast are of brick, all of the rest being of combined | 
wrought and cast iron of various strengths, and | 
composed of varying numbers of columns, accord- 
ing to the plan they take in the structure and the 
work they have to do. 

The height of the largest girders, above high | 
water line is 88 feet, the line of rails being on a | 
rising gradient from the Dundee end of about 1 in passed out through a shoot. This process was con- | Messrs. de Bergue & Co., while the contract was 
73. _ tinued until the rock was reached, and the whole | in their hands. 

In the construction of the piers, the method | space used for working was filled in with concrete,| On the death of Mr. Charles de Bergue, in March, 
adopted by Messrs. De Bergue & Co., was to lay | consisting of five parts of gravel and sand, and one 1873, the contract for the Tay bridge was trans- 
down in the harbor, which is quite dry at low part cement. The work of laying the piers became ferred to Messrs. Hopkins, Gilkes & Co., of Middles- 
water, two iron cylinders, each having at the | more difficult as the centre of the stream was ap- brough, who immediately proceeded to modify 
base a diameter of 9 ft. 6 in., and rising in conical proached; jutting rocks having been encountered | the plans and profit by the experience of their 
form, a height of 8 ft., where the diameter is on the Fife side of the water, and great boulders of | predecessors. To form the piers, which are really 
reduced to 8 ft. 6 in. On the top of these tylinders stone, which had evidently been dislodged from | | nothing more than artificial rock foundations in 
the pier was built of brick-work up to low water the cliffs in front. Hence, the contractors some- | their lower parts, an iron cylinder of 31 ft. diameter 
level, this brick-work being inclosed within cast- times found when the cylinders were put down, i= built on shore, to the height of 21 ft., and out- 
iron rings. The pier, weighing 80 tons, was that they were partly resting on a boulder of rock | side of this a brick lining 14 in. thick was con- 
then floated out between two pontoons, and by and partly on quicksand. ‘structed without any bottom. After the brick 
means of hydraulic apparatus was lowered into! This caused the cylinders to get out of level, ‘lining had been introduced, the caisson was built 
the stream. Next came the sinking of the pier and some of them were overthrown into the water with iron as before, to the further height of 20 ft., 
down through the sand and gravel to the founda- | and caused much trouble and anxiety. ' but as the latter was only a temporary portion of the . 
tion, which varied in different parts of the stream. —_ Attributing this mishap in some degree to the | structure no brick-work is introduced, The upper 
For this purpose, a diving-bell was placed on the. fact that the cylinder on which the pier was built half was then fastened to the lower Malfby a number 
top of the pier, and by means of an engine, had been braced together at the top and not at the | of bolts which are afterwards removed, and the con- 
a strong current of air was pumped down bottom, theplan of bracing was reversed by the ‘ nection between the two parts severed at pleasure 
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e cylinder was then 40 ft. high and weighed 200 
tons. In this state it was floated out to its place in 


the middle of the stream between two heavy barges | 


specially constructed for the purpose. When it 
had been towed to its site the caisson was lowered 
by specially constructed hydraulic apparatus, retain- 
ing its position between the barges or pontoons ail 
the while, until it was ecurely founded on the 
bottom of the river. The carrying girders were 
then withdrawn, and sand pumps, aided by divers, 
were employed to pump out the sand within the 
pier, the divers going down below to guide the 
hose by which the sand was brought up from the bed 
of the stream. As the sand was gradually pumped 
out from below, the cylinder sank down by its 
own weight until it reached the gravel bed about 
18 feet under the bed of the stream. The whole 
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space inside the pier for the first 20 feet from the 
bottom was then filled up with concrete Portland 
cement. The next stage in the interesting process 
was the removal of the bolts which connected the 
temporary with the permanent part of the erec- 
tion, and, after the former had been withdrawn, it 
was removed by pontoons in the same way as it 
was carried to the place where its duty had been 
discharged. 

Upon this removal taking place, a level platform, 
31 feet in diameter, rising 2 feet above the river 
bottom and resting with its base on the gravel, was 
left as the foundation of the superstructure, which 
had afterward to be raised to the height of over 80 
feet. 

On the top of the level foundations thus obtained 
a brick pier of hexagonal shape was built 27 ft. in the 
direction of the current and 16 ft. in the direction of 
the bridge, the latter being at right angles. The 
brick pier was also built on shore to the height of 22 
ft. At this heigh* it reaches above low water 
after being placed on the top of the artificially- 
constructed foundation already described. The 
construction of the brick pier was proceeded with 

n the ordinary way for a certain number of hours 
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| each day, according to the facilities afforded by the the New York & New England Railroad, with 

| tides. charge of road, bridges and buildings. 

| Four courses of ashlar stone, 5 ft. in thickness, Mr. Kingsford, C. E., Chief Inspector of Western 

‘carry the pier from the brickwork to about 5 ft. Harbors, has been informed by the Department 

above high water, from which it is carried to a of Public Works, Canada, that his services are no 

further height of 80 ft. by six cast-iron columns, longer required. 

the four centre ones being 15 in. in diameter, and Mr. T. H. Perry has been appointed Chief Engi- 

the two outer ones—up and down in the direction neer of the Lake Erie & Western Railroad, with 

| of the current, about 18 in. | headquarters at Lafayette, Ind. He will have im- 
The girders (figs. 2 to 11) forming the superstruc- | mediate charge of all road, bridges and buildings, 

| ture were also put together and riveted on shore, , and construction work, 

after which they were floated out on two barges Mr. Thomas Appleton, late of Dover, N. H., has 

on the top of the tide, and deposited thereby on been appointed Superintendent of Bridges and 

| the top of the spans, 5 feet above high water. Buildings, of the Eastern and Western divisions of 
They were afterward raised by hydraulic power, the Galveston, Harrisburg & San Antonio Railway, 

‘and the piers themselves were simultaneously | with head-quarters at Schulenburg, Texas. 

‘built up until the under side of the girders reached’ Mr. F. W. D. Holbrook has been appointed prin- 
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| a height of 88 feet above high water. 
of each of these spans is about 180 tons. 
i ee 


PERSONAL. 


The weight cipal Assistant Engineer in charge of construction 
on the Missouri Division of the Northern Pacific 
Railroad. His office is at Mandan, Burleigh County. 
Dakota. Mr. Holbrook was recently Assistant En- 
gineer of the Boston Water Works, and was for 
some time engaged on the Burlington and Missouri 
River, in Nebraska. 

The Mayor of Fall River, Mass., in his annual 
address to the City Council, published in the Fali 
River papers on the 5th inst., thus refers to one of 
the most successful water-works engineers and 
superintendents in the country : 





G. W. Vaughn is Chief Engineer of the Kansas 
Central Railroad. 


Geo. E. Evans has been re-elected City Engineer 
of Lowell, Mass. 


Mr. Charles A. F. Morris is the Chief Engineer 
of the St. Paul, Minneapolis & Manitoba Railroad. 


Ned E. Farrell is elected Chief Engineer and Su- 
perintendent of the Santa Fe Canal ; office, Waldo, | _ “It is a matter of sincere regret that Wm. Rotch, 
Florida. | ., the Engineer and Superintendent of Water- 

r | Works, severs his connection therewith at.the close 

J. P. Polley is elected Chief Engineer of the Se- | of the official year. Mr. Rotch had the advantage of 
dalia, Warsaw & Southern Railroad, with office at | experience in the establishment of the water-works 
Sedalia, Mo in the adjoining city of New Bedford, besides the 

er benefit of a most liberal academic and scientific 

A. Dexter has been elected Chief Engineer of the | education, and has been connected with our Water- 
Columbus & Rome Railroad, with headquarters at Works from its inception, and for the last five 


Columbus, Georgia. 


Mr. George M. Barnes, aged fifty years, for many | behind him, speaks 
years assistant engineer on the Erie and Champiain 


Canal, died at Utica yesterday. 


J; C. Rawn has been appointed Chief Engineer of ' may be called to succeed him. 


a has been its Engineer and Superintendent. 
record of successful n ment that he leaves 
more forcibly than any words 
that I can utter, and is his best certificate of com- 
mendation wherever his lot may be cast. I trust 
the manile of his success may all upon whoever 
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INTEROCEANIC CANAL PROJECTS.* 





BY A. G. MENOCAL, C, E. 


(Concluded from page 6.) 
Computing the cubical contents according to the 
cross-sections proposed for open cut, and a bottom 
width tbr the channel in the lake and river of 100 
metres (328 feet), as recommended by the Paris 
Congress, we obtain a cube of earth and rock work 
of 53,798,028 cubic metres, or 70,663 cubic yards, 
an increase in the total amount of 10,937,998 cubic 
yards, as shown in the following table : 
___ CUBWAL CONTENTS OF EXCAVATION IN CUBIC YARDS. 


With cross With cross 

section of section for) Increase. D’crease. 
Paris Nicaragua 

Congress. Line. 


Excavation in 

earth............ 31,535,500 32,433,797) ..... 
Excavation in 

REPOS 10,393,537 14,435,477) ........... 4,041,940 
Dredging in the | | 

river and lake... 18,209,722) 4,855,935 13,352,787 .... 
Excavation in | 

rock under | 

water............ 3,380,167, 845,719 2,534,448 yak 
Embankment..... SO Re Pererre 


70,781,555 59,833,557 15,888,235 4,940,237 











This increased amount of excavation is due to 
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under the most favorable circumstances, would be 


80 great as to place it beyond the possibility of a suc- 


cessful commercial enterprise. This work, if ever 


done will be undertaken by private initiative and 


private capital, and these are not likely to embark 
in an undertaking which does not promise sure 
and liberal returns, however beneficial it may be 
to the world at large, and however grrat a monu- 
ment to mark the present age. Under the circum- 


stances, therefore, recourse must be had to locks, | 


which if properly constructed and sufficiently 
supplied with water, will be found less objection- 
able than has been supposed. The objections to 
locks are: loss of time in passing through and lia- 
bility to accidents. With a moderate number of 
them properly constructed, the first objection will 
be found to be of little consideration, and is surely 
to be compensated for by the smaller tolls charged 
in proportion tothe reduced cost of the work as 


compared to other routes. 
'. In pursuance of the system adopted in the design | 


‘and computation of this project, of not introduc- 
ing doubtful elements in the whole or any of its 
parts, the lift of the locks was fixed at 10.87 feet 


- on the Pacific side, and. 10.87 feet between the lake 


and the Atlantic. All of them have been located 
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the level of the sea; for example, all, or the greater 
| portion of the work, can be completed before the 
| water is admitted into the canal; any portion of 
the canal can be partially or entirely drained into 
the lower levels to allow an examination or facili- 
tate repairs in the channel or locks; a perfect sys- 
tem of drainage, independent of the canal, can be 
| obtained for the adjacent water sheds, and thus 
prevent floods from doing injury to the canal. 
On the Nicaragua line, for instance, all the locks 
on the Pacific slope, except the lower two, can be 
drained into the Rio Grande, and similarly, some of 
those on the Atlantic side. 

The objection as to the length of the route may 
be answered by a reference to the statements of 
distances given before. 

It may be seen that the total length of canal 
navigation is 61.74 miles, and there is no reason 

| why a steamer should not travel in the lake and 
_river at her usual speed at sea. 

The estimated time in passing by steamer, from 
| ocean to ocean, is as follows: 


} Hours. 

| 62 miles of canal, at 4milesan hour.................. 15% 

| 63 miles of river na n, at 6 miles an hour....... 10 

| 5614 miles of lake na jon, at 10 miles an hour..... 

| 21 locks, at 20 minutes each..............0..--.eceeeeee 7 
NN ss six cba fa ecg ste scRtee Ss RCE E RN Ta tase i 3814 
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the enlargement of the bottom width of the chan- | so that they will rest on rock or stiff dry-clay foun- 
nel in the lake and river from 80 to 328 feet. The | dations, and there seems to be no good reason why 
width of 80 feet at the bottom of the channel, with their lift should not be increased to 15 feet, thereby 


Artificial harbors will have to be constructed at 
either end of the canal. Plans and estimates have 
been prepared for the same, and they have received 





slopes of six horizontal to one vertical, I consider | reducing their number to fifteen. 


ample for all practical purposes. 


In fact, a vesse- 


in width, and for one drawing 20 feet the width | the Paris Congress fixed the lift at 4 metres (13.12) 


would be 152 feet. 


in the river and lake, if properly marked, should | 


be much wider than in the inland channel, inas- 
much as there is no perceptible current in the lake, 
and that in the river will not exceed one mile per 
hour after the improvements are completed. 
T had occasion to call the attention of the first sub- | 


committee of the Technical Commission to the in- Piling ee 


creased cube of dredging and rock excavation under 
water, as herein given, and suggested that by raising | 
the height of the first dam across the river San Juan | 


one metre (3.28 feet), more than two-thirds of the | 
amount of excavation and dredging could be dis- | 
pensed with ; and also, about 360,000 cubic yards | 
of rock excavation between the lake and the Pa- 
cific. This change was not proposed in the 
original project, because it involved an increasé of 
8.28 feet in the elevation of the summit level. This 
would not be justified by the small saving resulting 
therefrom. 

The objections made to this route are : lift locks 
indispensable to the solution of the problem, length 
of route, and poor harbors at either end. 

A cana] without locks, that is, at the level of the 
ocean, is, no doubt, a great desideratum, but its cost 





°A read before the American Society of Civil Engi- 
neers, ioe. 29, 1879. 


I cannot see why the channel and the number of locks.at seventeen. 
General Weitzel, U.S. A., is now constructing 


a lock on the St. Mary Falls Canal of 525 feet be- 
tween gates, 80 feet wide and 18 feet lift. Through 


this lock he proposes to pass a ship in 11 minutes, 
as follows: 


Entering lock...... .... eae ARE SSS -..-«. 14 minutes, 
Sn 60 aciineas sgdioeadwnes seeeen ante 1 = 
SPECR Rec esese 0) tebe benetaeeced earned an 6 
SN CUNO nse. ve 6bb is acunde sci dpevaunhantes 1 
Leaving fock kvt-qie vs kecassa089eskbse ketsee ae 1% 
MUONS s Das pncsnapssaeganssumepaenedee 11 minutes. 


The locks I have designed for the Nicaragua 
Canal would admit passage to a vessel in about 20 
minutes, a time which can be much reduced by 
enlarging the feeding and draining conduits. 

I have the authority of Sir John Hawkshaw for 
stating that from 15 to 20 minutes would be ample 
time to pass a lock of the dimensions required for 
the canal, and the latter time has been adopted as 
amean. As to the liability to accident, it seems to me 
that, if properly constructed, and intelligently 
worked, rio apprehension should be entertained in 
that respect. Surely no such objections have been 
met with in the dry docks in universal use, nor 


The ground certainly offers all the facilities that 
drawing 24 feet would have a channel of 104 feet , could be desired for the change. The engineers of 


the approval of many distinguished engineers, and 
were accepted by the Paris Congress without criti- 
cism. It has been determined by careful observa- 
tions that the sand bank obstructing the entrance 
to the harbor of Greytown has been formed by the 
action of the sea striking the sandy beach at an 
angle. It is proposed to construct a breakwater or 
jetty, that, acting asa trap, will intercept the sand 
moving along the coast from East to West. A 
channel will then be dredged, under the lee of the 
jetty, to obtain an entrance to the bay, the latter 
to be sufficiently deepened by dredging to satisfy 
the demands of the traffic. 

| At Brito, a breakwater, a pier, and dredging will 
| be required to build a harbor large enough to secure 
| a smooth entrance to the canal, and accommodate 
a number of vessels. With the lake, only 16 miles 
| from the sea by the canal, possessing all the advan- 
tages of an excellent internal harbor capable of 
accommodating all the fleets of the world, the 
harbor of Brito need not be large. 

Building materials of all kind, such as wood, 
lime, stone, sand, etc., can be obtained in great 
abundance, either on the line of the canal, or at a 
convenient distance from it. With the river San 
Juan, the two lakes and the river Tipitapa, which 
can be niade navigable for vessels drawing six or 





in the large canal locks in operation in| eight feet ata small expense, an and inex- 
this country and others that might. be named. | pensive line of communication mag be established 








‘There ‘are, on the other hand certain advantages|through-almost the whole extent of the country, 


possessed by a canal with locks over née at.by which imen,. provisions and materials.can be 
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from Greytown to and through the lake ; and from 
the west coast of the latter to the Pacific, a dis- 
tance of 16 miles, a railroad can be constructed at 
a small cost, or the present cart roads can be ex- 
tended and improved so as to answer the purposes 
intended. 

Sufficient data have not been obtained to deter- 


tions in 1872 and 1873, and the records of the Col- 
lege of Granada for the year 1875-1876, we approx- 


inches on the Atlantic side. 


THE TAY 


square miles, which includes the area of 
the lake itself, 2,700 square miles. Its outlet, the 
river San Juan, has a discharge of 12,453 feet per 
second when at its lowest stage in the month of 
May, and at high water the discharge is 20,500 
cubic feet per second, these being the flow above 
the point where the canal leaves the bed of the 
river, to be located on its left bank, and thence to 
Greytown. Below the point referred to, the flow 
is considerably increased by the accession of the 
waters of the rivers San Carlos, Serapiqui, and 
other tributaries. Below the Serapiqui the flow 
is about 22,200 and 55,500 cubic feet per second in 
the dry and rainy seasons respectively. 

The Colorado branch of the river San Juan 
carries to the sea no less than }§ of the volume of 
the San Juan, leaving but ;, of the flow to dis- 
charge into the harbor of Greytown by the lower 
San Juan. Many have suggested to close the 
Colorado by a dam, and thus throw the whole 
volume of the river into the harbor as a means of 





transported to any point along the proposed canal, 
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tion of the subject, to be impracticable and in- 
efficient. 

Earthquakes are rather frequent in Nicaragua, 
but are only slight shocks that never have done 
any injury to life or property, nor altered in the 
least the level of the waters in the lakes, rivers 
wells, etc. Works built by the Spaniards over one 
hundred years ago, such as masonry dams across 


mine the mean annual rain-fall of Nicaragua for a | rivers, fortifications, indigo vats, cisterns and the 
number of years; but, from the observations of | like, are to day in an excellent state of preserva- 
Col. Childs, in 1851, those of the surveying expedi- | tion. 


CONCLUSION. 
From the above statements and considerations it 


imately fix at 52 inches on the Pacific slope, and 85 | seems to follow: 


1. That however desirable a canal at the level of 


The watershed of Lake Nicaragua is 12,250 /the sea, partaking of the nature of a strait may 


y/ s 
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be, to better satisfy the demands of trade, its exe- 
cution, either with or without a tunnel, presents | 
so many difficulties and doubtful elements as to 
place its probable cost out.of the range of a suc- 
cessful commercial enterprise. 


2. That a canal with locks can be so constructed 
as to satisfy all the requirements of ocean naviga- 
tion, at a cost within the possibility of a private 
undertaking, with reasonable expectations of lib- 
eral returns and without overtaxing the commerce | 
of the world intended to be benefited thereby. 

3. That while a canal with locks seems to be 
practicable, via both Panama and Nicaragua, the | 
latter route possesses greater facilities for the exe- | 





cution of the work at a reduced estimate of cost ' 


based on sufficient information to eliminate un- 
known elements, which might materially so alter 
the conditions of the preject, as to cause painful 


_ disappointment to take the place of long deferred 


hopes and cheering expectations. 
And furthermore, that the geographical position 
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that of any other nation to the business of the 
canal, while it will afford as great commercial ad- 
vantages to foreign nations, as other routes more 
to the south. 


Finally, I would state that, while attempting to 


s, confine my remarks upon this interesting subject 


(upon which volumes have been and may yet be 
written) to as limited a space as possible, I have 
treated it more at length than was originally in- 
tended, and close with the hope that conciseness, 
if at all attained, has not been at the sacrifice of 
clearness in the dnensapocanseay of points touched upon. 


i 8 mae 
( \ORRECTION—1 NARROW GAUGE 


RAILROAD.” 


*‘ LOGGING 





In the correspondence on the above 


subject, 


BRIDGE: METHOD OF FLOATING CAISSONS INTO POSITION. 


published last week, several most inexcusable 
typographical mistakes were committed. In 
Paragraph 6, from top, the cylinders should be 
1216 inches, instead of feet, and a comma should 
follow “ locomotives ;’ in Paragraph 9, the average 
load should be 20 M feet of logs ; in Paragraph 11, 
‘* shortest” should be ‘‘shoalest;” and in last 
paragraph, the cylinders should read 26x50 
inches, instead of feet. 





CORRESPONDENCE. 


THE TAY BRIDGE, 
WasHINGTON, D. C. Jan. 5, 1880. 
EDITOR ENGINEERING NEWS: 

In reference to your article on the Tay Bridge 
disaster in the News of Jan. 3, I have to note that 
Trautwine makes a note of a storm with a force 
as high as 55 pounds per square foot has been ob- 
served at Glasgow. 

The Tay Bridge is described as being ‘“ decked 


scouring it out and keeping its entrance open, but of Nicaragua is more favorable to the United over by a floor of three-inch plank.” Considering 
this plan has been thought, after much considera- | States, whose commerce will contribute more than that wind rarely has a direction truly horizontal, 
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or continually varies its direction, so that in calcu- ington asthe zero of all terrestrial longitude, the| Wm. Kent; Directors, N. M. McDowell, Thomas 
lations for roofs it is usual to provide strength to first result of which would be that the arrogant | Rodd, E. M. Butz and Joseph R. Lowry. 

resist winds nearly perpendicular to the inclined Londoner, who now presumes to be 5 h. 8 min. After the inauguration of officers, the President 
surfaces of roofs, it would be more of a necessity | 12.12 sec. ahead of our national time, would sud-| announced that at the next meeting he would read 
than a precaution to consider that a strong wind 'denly find himself 18 h. 51 min. 47.88 sec. behind! a paper on the hardening of steel. Mr. Harlow 
would oftener have an upward tendency from athe humblest American citizen—knocked, in fact, stated that he would also prepare a paper on the 
turbulent water surface than a horizontal one. ‘into the middle of to-morrow. It is time that we derrick used at the Davis Island Dam. After 





Suppose that such a wind were to have an up- | should assert ourselves; our national diffidence has 
ward direction of 30 degrees against this bridge, too long prevented our taking our proper place as 
the floor would give a wind surface of probably the extreme eastern nation of the earth. 

8,000 square feet, and, presuming that the super- | . ANOTHER PATRIOT. 
structure is rigidly connected tothe piers, andthe, OC]>[>x>> 
force of the waves acting by intermittent impact | 


by inte ENGINEERS’ SOCIETIES. 
always upward, and the wind acting at the same 


time upward on the members of the trusses,| AMERICAN SOCIETY OF CIVIL ENGINEERS. 
brings into consideration a combined wind | : , 
and wave force acting at the same time| A meeting of the Society was held on the even- 
that would be very great. There would be | ing of Wednesday , Jan. 7. Vice-President Chanute 
many flange surfaces that would be nearly normal | ¥@5 1 the chair, and there were present, also, 











to the direction of the wind. If the direction of | President Fink, Secretary Bogart, Treasurer Croes | 


the wind were at the same time oblique to the long | and Messrs. J. W. Adams, Andrews, Baxter, Bol- 
way of the piers, the force tending to overturn the | ler. Collingwood, Cooper, Martin Coryell, Dickin- 
structure would be enormous. In this view of the | 8°, Dorsey , Dresser, E. A. Flint, A. L. Ford, For- 
wind force, the section of the long spans would be | 2€Y, Gillmore, B. Goodwin, G. 8. Greene, Jr., G. 
the least stable, for the reason that the anchoring | ” , 
masses of the piers are farther apart, and are a Leverich, Long, Loomis, Macdonald, C. L. Mac- 
lesser proportion of the weight of the combined Alpine, Morison, Myers, W. A. Nichols, North, 
structure than where the piers are nearer to each | Norton, W. H. Paine, Prindle, Searles, Sickels, 
other, while the surface exposed to the action of | Towle, C. D. Ward, Ashbel Welch, Worthen and 
the wind may be nearly the same in a given length | Yardley, members of the Society, and © number 
of bridge of short and long spans. of visitors, making the attendance over sixty. 








THOMAS 8. Sepawick. | The following engineers were elected members of 
. | the society. 
UNIFORM TIME. | Wm. B. Kniaut (elected Junior Jan. 6, 1875), 
Boston, Jan. 7, 1880. | Civil Engineer, Kansas City, Mo. 
EDITOR ENGINEERING NEWS: | Tos. J. Lone (elected Junior Nov. 3, 1875), De- 


ae - ; 4 ment of Docks, New York City. 
It is a conspicuous merit of the scheme for com — M Chief of Physical Hyd 
mon time quoted in ENGINEERING News of Dec.13, graphy, U. S. Coast 8 urvey. 
1879, that it proposes identical minutes and seconds| CHas. E. Moore, Assistant Engineer, Brattleboro 
throughout the country, letting different clocks | & Whitehall Railroad, Fayetteville, Vt. 


; ; CHARLES NEILSON, Engineer in charge Fuel De- 
and wate hes vary only by integral hours. Other = rtment N.Y. LE & Y RR. New York, 
people as well as conductors ‘‘ could compare their ‘a yr B. NicHOLs, Engineer of Railroads, De- 


times at the places of changing " more easily by | partment of the Interior, Washington, D.C. 
that plan than by the plan suggested in ENGINEER- ee RocKWELL, Civil Engineer, Brooklyn, 
aa rs e oo 8, stg : . Toe ine diiereness MARTIN VAN BROCKLIN, Superintendent Western 
ae 5) G8, Sees ae -+ 5 min., 20 sec. To | pivision Manhattan Elevated Railroad, New York, 
reckon the integral hours from Washington time, | now Chief Engineer Tehuantepec Railroad Com- 
instead of Greenwich, might be’preferred by your | pany. - 
Washington correspondent. Yet there were two! The vote for determining the locality of the next 
Washington members on the American Metrological | annual convention was canvassed, and it was 
Society’s committee, By referring to them or to | found that St. Louis had the majority, with, how- 
their report previously cited, more satisfactory an- lever, « large vote for both San Francisco and 
swers to his questions would perhaps be obtained. I Washington. The time and details for the conven- 
can say that an international standard of time was | tion will be determined and announced hereafter. 
one of the ideas contemplated by the committee.| Col. Julius W. Adams, Past President of the 
The broad ocean does not cut us off entirely from | Society, then read a paper on the subject of Inter- 
England; it is navigated by the aid of the Nautical | oceanic canal projects, especially advocating the 
Almanac computed for Greenwich time, I stepped | route via the Isthmus of Tehuantepec. The paper 
into a broker's office yesterday forenoon and found was quite extended, and we hope to present a full 
that his stock telegraph gave quotations from the abstract of it ina future number of the News. 
London market dated at 12:30 and 2 o’clock, Lon-| After a short discussion, the meeting was ad- 
don time. journed to Wednesday evening next, Jan. 14, 
It is one of the objects of the Metrological Society |when the discussion will be continued by Mr. 


T. Hall, Hasell, Haslett, Hayes, Holley, John, | 


| which the meeting adjourned. 

| — eee 

CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 


The 102d regular meeting was held on Tuesday. 

the 6th inst., in the Club Rooms, No 50 Dearborn 

| street, Chicago, beginning at 4 p.m. Two papers 

were presented: ‘‘The Transportation Question: 

Some Governing Principles,” by L. P. Morehouse: 

,and “The Croton Water Supply and its Exten- 
sion,” by Samuel McElroy, Brooklyn. 

A bound volume of the Club Proceedings, for 
| the last eighteen months, has been mailed to each 
|member. Members who have not received a copy 
please notify the Secretary. 








A PRACTICAL TREATISE 


ON THE 


STEAM EHNGINE. 


BY. 
ARTHUR RIGG, M. E., Lonpon, ENG. 


With Additions, showing Latest and Best American 
Practice. 


| Swedish Piston, figs. 2 to 4, Plate XXXIV.— 
This piston is fo in a single piece, the proper 
form and hollowing of the interior being obtained 
by using a steam hammer and suitable dies. The 
face is then turned truly to correspond with the 
face of the cylinder, and two grooves turned in it 
to receive two cast-iren rings, which are turned one 
thirty-sixth r than the cylinder, so that when 
compressed within it, their own elasticity, aided by 
such steam pressure as comes behind them, suffices 
to maintain a steam-tight joint. In English prac- 
tice it has been found that an enhanced elasticity 
is given when the inner surfaces are left unturned, 
the skin of the casting unbroken; and such 
rings as these have done most excellent service in 
locomotives, where far higher pressures are gen- 
erally employed than with fixed engines. 

The conical piston rod is of soft steel, and made 
ofa rof 1in 50. The sectioned half shows its 
oO form as fitted into the piston; the latter is 
ee heated to a dull red, and pushed 
further on the rod, so as to allow the end to project 
as shown, and the contraction holds everything 
eae tight. After cooling, the raised edges of 

e rod are riveted down, while the shoulder rests 
upon a suitable re ae and everything is 
a ard turned and fini as shown in eleva- 


tion. 

Joy’s Piston.—The packing is here formed out of 
a a § inch thick and %4 inch larger in diameter 
than the cylinder. The piston in which this pack- 
ing is used consists of a simple block, figs. 5 to 
|7, Plate XXXIV., into which the cod is screwed and 
pinned. The periphery of the piston being turned 
| to 2, ineh less diameter than the cylinder, a recess 
| iscut in it with 1g-inch tool set at 14-inch pitch, 
| making 3 inches more than two revolutions, as in 
‘fig. 6. Thering from which the packing is made 














expressed in its constitution to secure uniform | Ashbel Welch and others, anda paper by Mr. John | is turned and bored, and being placed on a man- 
usages in regard to standard points of reference, C. Campbell, who is now on the Isthmus of | drel, a spiral groove is cut on it with a 14-inch tool 


such as the zero of longitude. ' Panama, will be presented. 
The corruption of the United States language emi Oeniave 


mournfully exhibited by our patriotic friend is| PITTSBURGH (PA.), ENGINEERS SOCIETY. 
possibly due to the fact that the cars* were brought | 


into use by an illiterate foreigner, George Stephen-, A largely-attended meeting of the Pittsburgh 





| set at 5g-inch pitch. This cut being carried through, 
‘leaves the ring in the form of a spiral coil of 14 
‘inch by 5¢ inch section and of about five full revo- 
|lutions. A portion of this spiral, equal to two 
_revolutions and %{ inch over, fig. 8, is cut off, 
‘threaded on to the block piston, and pushed down 


son. Apparently the ‘‘sub-Atlantic tunnel rail- | (Pa.) Engineers’ Society,was held on the evening of | eared 3 ones ants the receas, “witel: SS exactly Wile. 


way” referred to means a previously-used dirt the 6th,in the Select Council Chamber, Municipal 
road*, on one side of which is laid a track for | Hall. Mr. Wm. Metcalf occupied the chair and; it is com 
horse-cars with flanged wheels. - FB. |J. H. Harlow acted as Secretary. The first busi- 
/ness attended to was the adoption of amendments 
_to the constitutions and by-laws laid over from the , 





STANDARD RAILROAD TIME. 
New York, Jan. 7 

EpITOR ENGINEERING NEws : 
We can but admire the ingenuity and patriotism | « Engineers’ 
of Mr. Sedgwick’s suggestions as to “‘ Standard 


Railroad Time "—especially their patriotism. He opted, and the meeting proceeded to the election 
says: ‘* Asa nation, we do not propose to run be- | of permanent officers, with the following result : 

hind any other people's time.” Such a calamity President, William Metcalf; First Vice-President, 
can be averted by assuming the meridian of Wash- | A. Gottlieb; Second Vice-President, John J. 
Williams; Secretary, J. H. Harlow; Treasurer. 


’ 


* “Good old characteristic American name.” 


, 1880. last meeting. The most important amendment | ae Pistons.—Fi 
was the change of the name of the Society to the 

Society of Western Pennsylvania.” 

The constitution, as amended, was then finally ad- js attached. C, 


| iron cramp is round the pac . by which 
to the diameter of the piston. 
‘which is then placed at the mouth of the cylinder, 
‘the ports being protected by small blocks of wood, 
| and the piston is then thrust from the cramp into 


| In introducing the piston into the aa a sheet- 


| the cylinder. 

S and 10 show a form of 
| spring piston uen opted in high 

' engines. The platon i 


pieces. B is the piston body, to which the rod D 
e junk ring or cover, is bolted 
‘to the piston head by the bolts c, c; d, d, dare 
or projections, cast on the inside, to which 
plate is bolted; hollow spaces are thus left between 


| 

| these lu The piston is 
| tight in “the cylinder, as in the first mye 
| by means of the packing rings A. A. These 
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| 
are turned of the same size or a little larger in can be supported on the rings and adjusted to be 
diameter than the cylinder itself. They are then perfectly central in relation to the cylinder, — 
cut open at one point in their circumference, so| Figs. 3 to 5 are of McConnell’s spring piston. 
that they can be eee apart or expanded by The body is constructed entirely of wrought-iron, 
the springs,4, a, called packing springs, on the in- and is forged in one piece with the piston-rod; by 
side of the rings. These springs are pressed out by this means the ordinary joint between the piston 
the nuts and bolts b, 6b, so that when the and ene is avoided. The circular ring to 
rings wear they can be expanded so_ as’ which the springs are attached is also raised upon 
to fill the cylinder completely. The place where | the disc in the forging. The wrought-iron cover, 
the one ring is cut is placed opposite that of the shown detached in fig. 4, is shown screwed into 
openi in the other ring, or they are made to | the inner ring by a thread, cut upon the pro- 
break joints, as it is called. This is done to prevent | jection on the inner side of the cover, which latter 
the steam which leaks through the opening where | as well as the body of the piston, is dished in the 
the one ring is cut from passing through the corres- | centre. The packing consists of two plain brass 
ponding opening of the other ring. These rings 
are usually made of brass, and have grooves turned 
in them, which are filled with what is called 
Babbit metal. This metal is used because it is less 
liable to scratch the cylinders than ordinary gun- , 
metal. Another ring, J, 1, made of wrought iron, 
and as wide as the two of brass, is placed inside of 
the latter and is intended to furnish a bearing for 
the springs, and thus distribute their pressure 
equally on the packing rings. This iron ring is 
also cut open at one point. 

Figs. land 2, Plate XXXV., are another form of 
spring piston, in which the centre of the piston is | 
bored conical to receive the rod, and made with 
four lugs, through which four set screws pass, and 
fasten the cover in such a manner as to hold the | 
two rings in place. Each of these rings has an in- 
terior projection of sufficient size and of such shape 
as to fit against the wedge, and the rings increase | 
in thickness on either side of the projections 
to the point farthest from them. The two springs | 
are of steel. partly circular, and their flat portion | 
is set opposite the wedge, and screws are arranged | 
which regulate and keep them in position. 

A spring piston, constructed by the well-known 
Schneider & Co., of Creusot, differs but in some | 
details of construction from that last described. | 
There are similar springs, which act upon the 
wedges to press oneane. the rings. The screws 
which fasten the body of the piston with its cover, 
instead of working into the body itself, screw into 
iron nuts, inserted into slots, cut at each side of | 
the four lugs of the piston. The heads of these | 
four screws are kept in position by a disc of. 
wrought iron let into the metal of the cover. To 
prevent the packing rings from shifting, they are | 
each fitted with a small pin, which, in the one, | 
passes into the cover, and in the other, into the | 
piston body. 

In figs. 3 and 4, the piston body consists of a disc 
of cast iron, made with circular recesses, to receive | 
two rings composed of four equal segments, and | 
arranged one above the other. Each of these is | 
pressed outward by springs r, mounted on the | 
= pinse. The four joints are cut to receive 

our wedges, which are pressed by the four springs | 
moving on the guide pins in sockets drilled in the | 
body of the piston. | 

Figs. 5 and 6, plate XXXV, show sections and | 
plans of an ordinary 2 gpm with junk ring. The | 
piston-rod end is made conical and tightened ae | 


PLATE 


with a cottar. EE are packing rings, C jun 
_ D wedge, L spring, and K one of the screws | 
with lock-nuts to spring out the rings. The wedge | 
is = outward by screwing up the outer nuts | 
on K, 


Figs. 7 and 8, of a similar type of a piston, are | 
for cylinders of large diameters. The body of this | 
piston consists of a disc with ribs, the outer edge 
of the disc fitting the cylinder, and the boss having 
a central conical kole, in which the piston rod is | 
secured by means of a nut recessed into the piston 
and arranged so as totighten the conical end of the | 
rod therein. To the body of the piston is secured, 
by screws, a cover fitting over it, and leaving be- | 
tween it and the edge of the disc below a groove | 
which contains the packing rings. These ringsare | 
made to fit the piston and cut ry: spe , or else a 
parallel hole may be cut out of the middle of one | 
ring and filled with a piece of metal truly fitted to | 
it. By thuscutting the ring across, it is permitted | 
to expand in diameter; and the slits so made are 
covered by plates inside the ring, so that no steam | 
can pass from one side of the piston to the other. 
Several bent pieces of steel plate are placed for 
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and last about twelve months in constant wear in 
a high-pressure engine. 

Fig. g shows Bourdon’s spring piston for small 
cylinders. A cast-iron ring, J, cut at a certain 
point, fits inside the usual packing rings, and is in- 
tended to press them against the cylinder by a dif- 
ferent method than any yet described. The inner 
portion of the ring J is formed as a somewhat flat 
truncated cone, into which another conical ring K 
is fitted and pressed downward by twelve spiral 
springs which rest against the junk ring at their 
upper ends. Sometimes steam pistons are used in- 
stead of springs, and this action gives a resultant 
pressure radically in every direction, and so presses 


XXXIV. 


PLE TORS. 


‘rings, lined with a thin steel hoop, which fits into | the outer packing ring against the cylinder and 
1 ow recess on the inside of the brass rings. 
| Four steel springs are set out against the packing, 


provides a steam-tight packing. Three bolts fasten 


the piston body to the cover C, the entire arrange- 





springs between the ring and the boss of the piston, 
so as to push the ring outward. 

Figs. 1 and 2, plate XXXVI., show the general 
arrangemeut of another spri i with elastic 
rings. The piston rod is here cylindrical where it 
attaches to the piston, and is secured by a screw 
cap, which at the same time preserves the thread 


from rust and dirt. The packing consists of two | of the piston. The holes in the cover are closed 


om rin ee iron, eac 
cut through in one place. 
is a third ring, 
height being 
collectively. 


in one piece, 
Within them 
similar to the former, its 
ual to that of the two outer rings 
n the ee 


| by set screws fixed in the rings of the piston. A | ment being fastened on the piston rod by the cottar. 
| fifth set screw is attached to a solid block, which; Mather’s Piston.—This plan of packing pistons 
is placed at the bottom of the piston, and serves is a combination of two helical springs. ig. 7 
‘to support its weight, to prevent it from fluting | Plate XX XVI., is a section of the piston; Fig. 8 
|the cylinder. Two holes are provided m the cover | a section of the two springs of which the packin 
| for the purpose of unscrewing it by means of a bar | is composed, they being shown as if com 
through either hole, and bearing at the} between the two plates of the piston by the upper 
| point in a series of holes, sunk in the opposite side | plate being screwed down tight on the y of the 
piston: and Fig. 9 shows a side view of the inner 
spring, separately, in an expanded state; a is the 
body of the piston; b a part of the piston rod: ¢ the 
top plate or cover of the piston, which is fixed = 
screws, and by it a groove or channel is formed all 
round the piston for the ; eis the inner 
spring, and f the outer ; are two fill- 
ing or stopping bits placed across the two open- 
ings where the two ends of the outer spring come, 


by brass screwed plugs, which are kept from turn- 
ing by a thin brass plate fixed by split pins. This 
eter te nine e : locking nut, for = 
ven e piston cover from unscrewing ; t 

thread of this nut is right-handed, while the main 
thread of the cover is left-handed. Th uarter- 
inch brass rings used in this piston deta wont 
down about 14 inch from the original thickness, 
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there being also recesses formed in the outer spring | the elastic force of the springs e tends to separate _ has been once screwed up by the screws, the 


to receive them, in order to stop the steam passin 

down or up through the splits. The springse an 

f are made by first casting a cylinder, and 
then cutting outa portion of the metal in an in- 
clined direction, a vertical cut being made at each 
of the points e,e’, andf, and in putting the 
springs e and f together, the _—, e' and f are 
made to come at the opposite side of the piston to 
each other, The outer spring f is form 


spring e comes between the 







NEWS. 


ENGINEERING 








< SAC \ 
eS 
Sh Es 


Wee GY, Ke y 
SKS 
cS 


SN 
Ea 


CK. 


or open out the ing f, and cause it to pass 

_ against the top and bottom plates of the piston; 

, and as the springs e and f require to be compressed | 
by coiling up into a less diameter to introduce the 
piston into a cylinder, the springs e and f exert an. 
expansive force tending to assume their larger | 

diameter, and thus the spring f constantly fills 7 
the cylinder in which it is working, notwithstand- 


with an ing any wear which may take place both in respect | marked K, is short, and fits into a deep recess 
inner flange or a projecting rim, and the inner to the cylinder and the packing, the upper cover while the other part, L, is of a wedge shape, and 
ges, and therefore | of the piston remaining fixed in its place after it passes across the piston in 









ing requiring no further pressure after the first 
Eines eae 9 the piston. 
The od employed for a piston 
rod is worthy of some notice. In the 
cottar neatly within the body of the piston, and at 
ane: Sap: Cae Se eae Gee 
groove en across, w! 
Somaldutably, tee ootine ie sander’ 
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means are provided for tightening the cottar, and 
its necessary width is secured without unduly 
weakening the piston. 

Figs. 1 ard 2, Plate XX XVII, show an excellent 
example of the application of Mather’s system to 
the piston of a large Cornish pumping engine. The 
piston is cast hollow, the cores being taken out by 

ial holes which are afterwards closed with 
anges, and the rings are made in a similar man- 
ner to those illustrated by figs. 8 and 9, Plate 
XXVIIL.; the outer rings being of gun-metal and 
the coiled spring of steel. A covering plate in the 





form of a ring is placed over the rings and held | abrade the surfaces of cast-iron cylinders than any | 


down by bolts as usual. 
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steel or cast-iron when rubbing against the surface 
of acast-iron cylinder. ° 
Steel rings are employed in Ramsbottom’s Patent 
Pistons, and the steel is of a mild character. so as 
not to cut the ordinary cast iron of cylinders. 
These rings are found to .wear exceedingly well, if 
sufficiently lubricated, and are about the most in- 
ex ive, packing rings‘known. 
‘ast-iron rings, however, are superior to all 
others for durability and'satisfactory wear, and are 
;employed in several of the pistons we have de- 
| seri It seems as if cast-iron has less power to 


- 


other material, and, moreover, neglect of proper 


PLATE XXXVII. 


PISTONS. 
Scale %Inch 1 Foot 


a 
SG : 


Piston Rings.—Independently of the form of | 
piston rings, the material of which they are made 
exercises a large influence upon their durability, 
and three materials have been tried with success, 
namely, gun-metal, steel and cast iron. 
piapeks gursteaisty’ in eylindecs of Call castel, 

oyed, particularly in cylinders ‘ 
when the rubbing surface is made in area 
than with iron or steel. In some of con- 
struction, as the -metal has no —— 
it is necessary, where rings are , to place e 
them a t-iron ring, and then inside that a 

s a as to maintain a uni- 





lubrication, if it requires more power to work a 
piston thus constructed, does not result in the 


action against its surfaces sometimes | 


Soeud when packing rings are made of steel, and 
at the same time cast-iron has been found exceed. 


ingly durable, having y far outlasted steel 
in locomotives, where high pressure and hard work 
are combined in a manner seldom 
where. t 

FRICTION OF Pistons;—The im 
ing a steam- 


the cylinder, is a matter worthy of 
tion, as any of the power.of the steam engine em- 

d in mere friction is altogether lost. 
ring to 


ee the amount ef wemlig -seniner-er 
-— e 


rings. 
weight of a as it does 
on the lower side of a under, as by many 


2 known in the history of 


eT 
CO 


portance of secur- | ali the people of our country. This city of Chicago 
tight piston, with the least friction in | jtself holds one-sixth of the population 


great considera- | In England and other Eu 
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' horizontal engines; and although on some theor- 
etical grounds such an objection seems founded in 
reason, yet in practice no inconvenience whatever 
has resulted from this difficulty, where sufficient 
care has been taken for lubrication. No doubt, 
metals sliding on each other without lubrication, 
will wear away to an inconvenient extent inside 
cylinders, just as the corresponding result follows 
everywhere else; but it is not reasonable to bri 
a special charge against horizontal engiues for if 
| lustrating so common an occurrence. 
The question of friction of surfaces depends: 
L % on the pressure exerted on these surfaces; 
| « Il. The condition of their lubrication; and 
| III. The-rate at which they move. 
| The latter condition belonging really as part of the 
first; for if a piston be wneileoed at rest, and its 
| pressure called unity, then with an infinite velocity 
| the pressure becomes zero and friction disappears 
jaltogether. Any intermediate velocity has there- 
| fore a corresponding reduction in the amount of 
| friction, as may be seen from the ordinary tables 
| of friction, which generally give the friction of 
motion at about 0.7 of the friction of repose. 
, _ If the efitire surface of a solid piston rest upon 
the bottom of a cylinder, then the pressure per 
; square inch on cylinder = diameter of piston x 
| 0.2 7 
| For example, with a 30-inch piston the pressure 
| on its lower surface will be 6 lbs. per square inch 
| when the piston is at rest, and, of course, Jess when 
|in motion; and as pressures of 40 to 60 lbs. per 
, square inch upon slide blocks can be borne without 
| undue wear, therefore the pressure produced by 
| the piston on the lower side of its cylinder leaves a 
| wide margin of security, provided that care is taken 
| for efficient systematic jubrication. 





THE HYGIENE OF GREAT CITIES.* 

It is an added pleasure to the discussion of a 
| great theme to have an audience like the present, 
thoroughly prepared to appreciate both the great- 
ness of the subject and the ments used in its 
| illustration. And where should I find fitter place 
|for the discussion of the hygiene of great cities 
|than i this rapidly-growing metropolis of the 
| West, or fitter audience than this Chicago Medical 
| Society? The large and liberal public spirit of a 
| city which has tunneled the lake to bring pure wa- 
| ter to its peoplé, and has turned backward the 
current of a river to purify the atmosphere from 
its effluvia will certainly give heed at no distant 
day to the more urgent demands which the public 
health makes upon it; and the invincible enterprise 
which lifted these magnificent streets so swiftly 

from the ashes of the most destructive con 
t cities will not be 
content till to the splendors of architecture and the 


preparations for commerce and trade there shall be 
added the provisions which science and experience 
= for the life, health and happiness of civi- 


man. 
I count myself happy in two respects in present- 


ing my views of hygiene to such a body as this— 
first, if I k truth you will recognize it, 
and, second, if'I speak error you are able to correct 


it. And I, moreover, congratulate both you and 
myself that such a m is no longer foreign 
to public interest. Thanks to those great minds of 
our profession who have made the great probleth, 
health, their study, the people are awakeniag 
from one end of the continent to the other to t 
real character of those terrible plagues and epi- 
demics which occasionally come like the blast of 
the simoon and wither the flowers of life. On 
your profession chiefly we must rely that the work 
of discovery and enlightenment shall on and 
the preventive causes of disease be finally known 
and controlled. 


_ GROWTH OF CITIES. 
Preliminary to the proper discussion of our theme, 
and as a proof of its oo practical import, let me 
| call atten to that wonderful growth of 


| cities which constitutes one of the most remarkable 
| features of modern civilization. Gen. Walker, ‘in 


| his report the census of 1870, says that at the 
ouaee t century, one-thirtieth of the 
population of this country was gathered into citi 


| of over 10,000 inhabitants, and that the ion 
| of city dwellers had increased in 1870 to over one- 


found else-| fifth of the population. To-day we may name ten 


cities which her contain nearly one-tenth of 


tion of the state. 
of bity population le still larger, and "the 

ci on is sti , t 
ae here must still con- 


on the pressure used against the tinue to crowd more and more of people into these 


great centres of trade and manufacture. 
empires of antiquity great cities 


In the famous 
D., the Illinois 
ae oes Carga a 
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| 


into cities as the only places of safety, and despotic and e 
monarchs gathered around them the millions of | reinforced by importations from frui 


were a political and military necessity. Popula- 
tions always exposed to the chances of war crowded 


their abject people to minister to their luxuries 
and to serve as instruments of their 


more resistlessly draw them 


pomp and | 

power. In modern times the mightier influences 

which sway the hearts of free papers still | 
to the 
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And so a great battle of 


with death and of death life, goes on daily 
rpetually, the vital forces bein y | 


fields and 
fields of air, and the forces of death perpetuall 
augmenting by deposits, desertions we may 
them, or captures, from the ranks of the living. 
In the end, these constantly-accumulating eonds 


great city of low and destructive energy must become the 


a struggle of life 
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Mr. ——— Wood, in his book on Rome, as- 
ro y that it was the filth of the unsewere:| 
city which made Rome unhealthful during th. 
summer months, and that since the advent of 
| Victor Emmanuel and the Italian government. 
| with their better sanitary precautions, Rome is 
losing its fearful ae and tourists may now 
| visit it as safely in July as in Jan 5 
| ‘* There are considerable sections of towns, there 








' 


centres where commerce establishes its marts, and | most powerful, and, unless removed or disarmed are even entire and not smalt~towns,” says Dr. 
the useful arts build their manufactories, and the | by sanitary appliances, must issue in the powerful 


great aggregations of wealth provide more abund-| epidemic or p 


lague, running riot through the 


antly the necessaries, luxuries and amenities of | streets like another vandal horde, or a carnival of 
life. It is obvious that these influences are an-/ death 


nually increasing in power, and must multiply still 
further our city populations. 


But if, with others, we may mount beyond this 
lower and mechanical theory of life, and find in 


Let it be remarked, however, that the growth of | man a nobler spiritual force, then our problem, 
these populations does not imply, as some have | losing none of its physical factors or its terrible- 
thought, the robbery of the rural districts. It comes | ness, introduces higher and more valuable factors, 
much more from the general increase of population. | and presents us more difficult and significant equa- 


The comparative freedom from destructive wars | tions. The 


ions of men are seen to disturb 


and from wasting pestilences, the large improve- | the flow and taint the currents of vital energy. 
ments in medical science, the study and observance | The objects seen or conceived by the intelligence, 
of hygienic and sanitary laws, the ene control the movements of mechanic force. Moral 


of food supplies, all powerfully tend to 


iminish | and spiritual agencies enter into the conflict of 


the death rate and multiply human life on the | antagonistic powers, and our duplex laboratory of 
globe, and, as a necessary eres the popu- | life and death, with its een: battle of brute 
lf t i 


ations of the cities. Itis said 


t the people of | energies, blindly strugg’ 


g for mastery, is vio- 


Europe were reduced by the terrible wars of the fifth | lently shaken and overturned by the new rush of 


century from 120,000,000 to 20,000,000,, vast tracts 
of once populous territory being changed to dreary 
and savage wastes. The present European popu- 
lations, eran nearly 320,000,000, are over two 
and a half times that of the most prosperous days 
of the Roman rule, and the increase within the | 
last sixty years counts more than the entire popu- 
lation of the wae which owned the sway of 
Augustus. England alone, having quadrupled its 
population since the days of Elizabeth, now sup- 
ports more people than remained in all Europe 
after Goth, Vandal and Hun had finished their 
bloody work 1,400 years ago. 

London, numbering nearly 4,000,000, is still 
stretching its streets by the banks of the Thames, 
and out into the surrounding regions, at a rate 
which is appalling to some of the wisest of its own 
citizens. In 1801 its people numbered only 958 863. 

Paris congregates 2,000,000 on the banks of the 
Seine, and is making timely provision: fora still 
wider extension of its streets and homes. In forty 
years the population of Brussels has increased from | 
104,000 to 365,404. From 1840 to 1874 Berlin in- 
creased its population from 331,894 to 949,144. 

Everywhere over the continent of Europe, in 
cities which had stood nearly stationary for ages, 
the traveler remarks with surprise the growth of 
new suburbs and hears the story of municipal en- 
largement. In our own land we all ‘know how 
sagacious speculation is seizing upon the territo 
of suburban farms and laying out streets throu 
the vacant fields, in anticipation of the certain de- 
mand for building lots by coming populations. 
This great city of Chicago is itself one of the most 
remarkable examples of city growth. From 1830 
to 1-80 it has grown from 500 people to 500,000. 
Whatever may be our opinions of the wisdom of 
all this crowding of life into cities, or our appro- 
hensions of its social or political importance, no 
one can deny that it imposes upon sanitary science 
a problem of the vastest proportions and of untold 
consequence. 

THE PROBLEM. 

This hygienic and sani problem of cities, 
briefly stated, asks how a million or more of human 
beings crowded together upon a few hundred acres 
of territory can be er with all the n 

rovisions for a healthful and happy existence— 

ow they can be preservéd from the deleterious 
and destructive agencies which are generated OF 
themselves or by their environments. Life of 
kinds and in all places is a struggle of vital organ- 
isms and energy against the non-vital. If, as some 
conjecture, vital energy is only one of the corre- 
lated forms of that great chemic and cosmic energy 
which bides and works in soil and sunshine, in 
stone and star, in the fire that warms, the light 
which illumines, the growths which nourish and 
the poisons which destroy us, then life itself may 
be considered as a transformation of forces 
from lower to higher forms, and the blem of 
life is the economic expenditure of this energy 
in such a way as not to lessen or destroy 
it. In this low and mechanical view a great 
citv is a vast laboratory in which the energies im- 
ported in the food supplies and stored in the atmos- 
phere are transmit into human life, or, rather, 


in thousands of human lives, but which are mo-| ! 
mentarily and perpetually exposed to that further | of microscopic cryptogams add to the fatal poison | publicly, in houses 
transmutation which crumbles organized being | 
back to its chemical elements. This reverse trans- | 
formation makes of the city also a laboratory of | thousand years, or even a hundred 
disease and death—a laboratory in which the effete | 


organisms, soaked into the soil, or mounting into 
the atmosphere, ferment and decay, using up use- 


ful energy, or breeding destructive energies to 


assail the lives of which they once formed a part, 


still mightier forces, adding more terrible intensity 
to the struggle, changing it from a — e struggle 
for existence to a struggle for wealth, pleasure, 
supremacy, and imm x 

t is obvious, then, that the hygiene of cities in- 
volves not only the questions of food supplies, pure 
air, water, light, streets and sewers, but also ques- 
tions of morality, intelligence and of social and 
political well-being. The question is as much a 
question of morals and social science as it is of 
medical and sanitary science. If physiologic life 
reaches upward through nerve and brain energy 
into the realm of thought, conscience and moral 
being, the same avenue of communication through 
which the physical enters into the mental is 
equally open for the down-coming of the psycho- 
logical energies of the intelligence and will of man 
into the broad basal regionsof his physiologic life, 
and it would puzzle, perhaps, the wisest of us to 
decide whether the phenomena of man’s daily life 
borrow most from his body or his mind. ental 
and perce soundness are so related that neither 
can long exist without the supporting presence of 
the other. 

THE PROBLEM ANALYZED. 

If we leave now the general statement of our 
problem—the conditions of hygiene of great cities 
—and come to inquire into the particulars which it 
involves, two points of view present themselves 
from which our survey may be made. The first 
asks after the dangers and evils peculiar to life in 
cities, and their preventives or remedies. The 
second inquires into the essential conditions of 
life and health to the human being, and concerns 
itself with their supply. These two views are ob- 
viously but the counterparts of each other, since, 
as we have already seen, life is a struggle between 
energies—the energies which sustain it and those 
which destroy it. To foster and ree the vital 
energies is to combat successfully the-life-destroy- 
ing. 

re DANGER TO LIFE IN CITIES. 

From the firgt point of view there emerges to 
sight a formidable array of unnnatural and unfa- 
vorable conditions, and of positive noxious agencies 
which cities n y generate. 

1. Let us begin with the soil, covered almost en- 
tirely in great cities from the vivifying sunshine 
and the purifying air. This soil in time becomes 
satura’ with dead organisms and excremental 
filth, penetrating even tothe depths of the subsoil. 
Even the streets cannot be kept pure from this 
underlying pollution. Into this soil the at- 
mospheric air penetrates, and emerges from it 
loaded with noxions gases and the germs of disease. 
The fires in the dwellings create u suction force 
which draws into the apartments the air not 
only from the soil on which the house stands, 
but from a wide si around. The experiments 
of Pettenkofer, of Munich, prove that the air may 
be sucked into a house from leaky gas-pipes in 
the streets, and from cess-pools twenty-seven feet 
away. The air comes loaded, as shown by such 
chemists as Boussingault and Lewy, Pettenkofer, 
Fleck and Nichols, with carbonic acid, 
hydrogen, and other injurious gases, and if, as too 
often is the case in the poorer suburbs, the house is 
built upon the sod, organic matter and the spores 


and give prevalence to typhoid and scarlet fevers, 
and other epidemic diseases. Let a city stand a 
, on the same 


d, and the-soil with danger. 


becomes replete 
isease and death. Much of the fatal sickness of 
Rome, which has been attributed to the deadly 
malaria of the Campania, is now. known to have 
been due to the accumulated filth of the city itself. 


Simon, in his work on ‘ Filth Diseases and Their 
Prevention,” ‘‘ where general slovenliness in 
everything which relates to the removal of refuse 
matter, slovenliness which in very many cases 
| amounts to utter bestiality of neglect, is the loca! 
| habit ; where within or just outside each house. 
| or in spaces common to many houses, lies for a in- 
definite time, undergoing fetid decomposition, 
more or less of the putrifiable refuse which house- 
life and some sorts of trade-life produce; excre- 
ment of man and brute, and garbage of all sorts, 
and ponded slop-waters, sometimes lying bare on 
the common surface, sometimes unintentionally 
stored out of sight and recollection in drains or 
| sewers which can not carry them away ; sometimes 
| held in receptacles specially provided to favor ac- 
cumulation, as privy pits and other cess-pools for 
| excrement and slop-water, and so-called dust-bins. 
| receiving kitchen refuse and other filth. With 
this state of things two chief sorts of danger to life 
arise ; one, that volatile effluvia from the refuse 
llute the surrounding air and everything which 
it contains ; the other, that the liquid parts of the 
refuse pass by soakage or leakage into the sur- 
rounding soil.” Who does not recognize in this 
picture a description of too many sections of our 
great cities; and who can wonder that such 
causes, accumulating in force with passing genera- 
tions, should ruin the healthfulness of these cities, 
and sap the constitutions and vital energies of city- 
born and city-bred populations? 

2. Standing next to the soil itself in the gloomy 
ranks of the dangers of city life isthe water supply, 
whether considered in its character or its amount. 
If wn from wells, or collected in cisterns, it will 
oo of all the dangers of the soil in multiplied 

ee. If brought from a distance through aque- 
ducts or hydrants, it is still liable to be injured on 
the way, or to be insufficient ig amount; for in a 
t city the water supply must more than suffice 
or drinking, cooking and washing. It is the only 
complete and efficient scavenger for cleaning 
streets, flushing the sewers, and washing out, par- 
tially, at least, the deadly deposits from the soil. 
In Paris, that model city, where medica] and sani- 
tary science has spoken clearest and been listened 
to with most attention, every day the streets are 
thoroughly washed, and a rill of water runs along 
each gutter till it flows pure and sweet as in a 
mountain brook, and one may traverse the: sew- 
ers, from which all solid excrements are ex- 
cluded, with less offense to the senses than you 
may walk by the banks of the Chicago River, or 
even along the shores of your lake. Chicago may 
well be proud of ber tunnel and crib, by means of 
which the unpolluted lake waters are brought in 
such abundance to her homes, but she will never 
ae cit > the a “ do justice to her own 
people, until she utilizes, for sani urposes, 
the water of the great lake which lies oe oubent. 
ently along her front, by eng them in purify- 
ing floods each morning through her gutters and 
streets. Let the medical faculty of Chicago speak 
out as plainly and authoritatively as have done the 
medical faculty of Paris, and this beautiful city 
will add to its glories that most conspicuous one of 
clean and wholesome alleys and streets. 

And here I may mention another Paris fashion, 
which we would do well to import. Each morn- 
ing, at an early hour, one may see issuing from 
every house in Paris servants, bearing the garbage 
and sweepings of the preceding day, to empty 
them into the street, from which the carts speed- 
ily remove them; and it is said large sums are 

id to the city for the privilege of gathering 

ese fertilizers. And so it happens, that in Paris 

there are no heaps of garbage in courts, and yards, 
and back alleys, to putrefy and poison the atmos- 
phere around them. Let us add to this the care 
which is used there to remove the solid excrement 
| from the privy receptacles, instead of allowing it 
| to pass into and clog and poison the sewers, and 
we have another necessary step in sanitary reform. 
In all this, water, nature’s great purifier, plays a 














|conspicuous part, and one cannot too much 
em ize the urgent need which every great city 
| has to supply 


use without stint—privately and 
and in d 


streets, an 
sewers, and wherever its healt’ influence 
can come—unlimited — of water. Of 
course it is implied that the shall be such 
that this water shall not be an ordesiclinren a 
ror vain 2 a Roan come city, or 
with damp and moldiness any ess 


or alley. 
8. The next danger to lurks in its 
atmosphere. Re gee, invisible ocean, which 
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stands above us fifty miles deep, and at whose bot- 
tom we live and move, carries in it more of the 
conditions of life and death for both animal and 
plant than any other in thecatalogue. Feeding us 
each instant with fresh o 


gen, itis the one con- 
stant condition of b and life. Within its 


viewless depths lie the forces and energies which 
make up that complex something which we call 
climate, or, in commoner term, the weather, with 


its exhilarating or depressing influences, its com- 
forts and discomforts, and its airy fingers, which 
play such harmonies and discords upon the strings 
of our nervous organisms. And the atmosphere, 
thus constituted to serve as minister of life and 
health and joy, may, as we too sadly know, be 
filed with ministries of disease, decrepitude and 
decay. 

The air is a vast reservoir into which both the 
sun and the soil pour their overflow, the one of 
light and heat, the other of moisture and volatile 
ouhstences. Millions of insect forms, visible and 
invisible, fill its spaces, and the spores of micro- 


ic plants are so universally scattered through 
it t nowhere, from the tops of the mountains to 
the deepest recesses of the caves, can be found a 
spot where favoring circumstances of darkness, 
wet and warmth will not fill your clothes with 
mildew, your bread with mold, and stagnant water 
with slimy growths. 

The atmosphere of cities is exposed to two dan- 
gers—deficiency of circulation and the surcharge 
of noxious elements. Amid the thick labyrinth of 
houses and streets it lingers slugyish and noisome, 
drinking ~~ from every unsunned spot the damp- 
ness of death and the effluvia of decay, taking into 
its bosom the smoke of ten thousand fires, the 
fumes of factories, the breaths of myriads of men 
and beasts, the rank odors of decaying vegeta- 
bles and still ranker of decaying flesh, the steam 
and stench of slaughter-houses and rendering 
establishments, and all the poison-loaded dust 
of the streets. Said Professor Tyndall, after ap- 
plying the electric light to illuminate the dust of 
the air: ‘‘ Nobody can, without repugnance, place 
his mouth at the illuminated focus of the elec- 
tric beam and inhale the dirt revealed there. Nor 
is the disgust abolished by the reflection that, al- 
though we do not see the nastiness, we are churn- 
ing it in our lungs every hour and minute of our 
lives.” A story is told of a Brahmin who was so 
tender toward all living things that, having been 
shown a drop of water under a microscope which 
revealed the animalcules swimming in it, he re- 
fused any longer to drink water, and so perished 
with thirst. If the denizens of city homes could 
see through a microscope sufficiently powerful the 
contents of the air they breathe, they would shrink 
with horror from inhaling it, if not through re- 

rd to the thi living and dead within it, at 
east with for their own lungs and lives. 
Several eminent observers have devised apparatus 
for collecting the contents of a given volume 
of the atmosphere. With such ap tus ob- 
servations have been made by C. Tichborn, of 
Dublin, by Marié Davy, of Paris, by the health 


| itieie splendid 





ENGINEERING NEWS. 


eleanliness. Sunshine, fresh air, 

| and water will all —s change what they cannot 
| wholly remove, but t ey must be given vantage 
| ground in their battle with the dirt. Another and 
| still more powerful argument is found here for 
| that cleaning of streets so much insisted on already. 
If the foul, slimy, festering mud is allowed to re- 
| main for days, as is too often the practice, to rot 
| in guttets, or to turn to poisonous dust when dried 
| in the streets, then we must be content to feed our 
| lungs with the disgusting compound of stable-ma- 
, nure and sand, bits of putrefactions, and germs of 
| that horrid brood of animalcules which wait to 
nest and gnaw into our flesh. Here, again, the 
| authorities of modern Paris (for the older Paris 
, was, like other oid cities, a nest-of narrow, filthy 
streets) have set us a useful example. Not only 
| are her streets cleaned daily from center to curb- 


| stone, but broad avenues have been opened in all | 


directions through the crowded quarters where 
disease and revolutions used to brood in the murk 
air, and along these avenues as along the old boul- 
evards, and in every open vacant space, trees are 
planted, and often in doubie rows, making of these 
avenues elongated parks. Robinson says in his 
books on the parks of Paris, that the trees planted 
in the streets of Paris outnumber those planted 
in all the parks of London. Add to these park- 
like avenues, the regular parks of Paris, not 
stretching along the distant outskirts of the city 
alone, but scattered in many a spot of tempt- 
ing greenness and beauty among its denser popu- 
lous quarters, and we see asanitary force of the 
eatest saa: in the very place of need. 
ese parks and avenues act in a three-fold way to 
lessen or obviate the atmospheric dangers I have 
described. 1. They favor a free circulation of air, 
like huge bronchial tubes to a breathing city. 2. 
Their multiplied trees, by the well-known law, 
drink out of the atmosphere the carbonic acid, and 
replenish its oxygen. And, 3—and perhaps most 
important of all—they tempt the people from the 
houses, where the air is always inferior in purity, 





to the seats always provided in abundance, whether | 


a or by thestreetside. In good weather one 
ill see these seats constantly occupied by weary 
pedestrians, or by neighbors met for a little gossip 
in the open air, or by nurses with little children, 
and by the invalid seeking health. 

If, in response to these frequent citations of 
Paris, I am reminded that the death-rate of that 
city is higher than that of Chicago, I can only say 
that Paris has other and powerful causes of disease 
almost unknown here. 
times tlie population of Chicago in but little larger 
territory; and Paris has 
poisoned with two thousand years of occu- 

cy. while yours was fresh fifty years ago. 


When the sewers and othersanitary improvements | 


of Paris are complete it will be in these respects the 
most healthful city on the globe. 
Chicago has advantages of position which will 


enable it to compete successfully, if it will, with | 


Paris, for this proud and enviable title. It may 


cost much, but it will be worth more than it can | 


officers of New York, by Drs. Maddox, Cunning- | cost 


ham, Watson and others, with nearly the same re- 
‘sults. The atmosphere of New York was found to 
contain ‘‘ street dust, particles of sand and carbon, 
fibres of cotton, fragments of vegetable tissues, 
granules of starch, and three different kinds of 
pollen ins and fungal elements. The latter 
were 4 ing in character from a mi- 
crococcus to mycelial filaments. When water was 
added to the specimens, bacteria and vibriones in- 
variably made their appearance in a few hours.” 
‘* These organic impurities,” says Dr. Fox, of Lon- 
don, “ are favorite pastures for the growth and de- 
velopment of the animal poisons that produce the 
zymotic di such as typhoid fever, scarlet 
fever, etc. The poisons of these diseases rejoice 
and luxuriate in filth of all kinds, especially in 
filthy air.” 

The chemists have also contributed to this inves- 
tigation of the contents of the air, and have shown 
how full of organic matter and carbonic acid is the 
foul at here of our houses, and SS in 
cities. erever you have excess of carbonic 
acid from the action of animal life,” says Dr. A. 
Carpenter, ‘‘ there you have also an excess of other 
débris, such as the organic matters which pass off 
from the respiratory organs ; septic matters given 
off from the pulmonary membrane, very manifest 


se 


in some diseases to the sense of smell, impure mat- | dail 


ters in insensible perspiration ; ammoniacal 
compo from retrocedent decomposition—all of 
which are the most injurious of such impurities.” 
If this htful catalogue will not drive our archi- 
tects ai i to more care in providing for the 
ventilation of our houses and public edifices, it is 
difficult to see what arguments will avail. 

But how can we ventilate crowded streets and 


eae eer ee How su : Lagoal 
some vapors, stenches, street ly one 
remedy can be found for ; it is that of clean- 
liness—incessant, unive 8 all-per- 


FOOD SUPPLIES. 


My survey of the physical og to life and 
health in great cities would not 


bids more than a ing remark or two u 
former of these, and a remark upon the other. 

Food is condensed energy. 
portation into the system of new force to take the 


place of that which the very processes of life con- | 


stantly uses up. It is not too much to say that its 
oe and functions are only just innin 

to be understood. In the t conditions of healt 

and life the food supply is side by side with fresh 
air. They are the mighty correlates of life. The 
food brings in it stored-up energy. The air and its 
agencies enable this ene to be transmuted into 
vital force. Air without food would consume us. 
Food without air would choke and smother us with 
its inert, because locked up, mass. Let the food 
supply be insufficient, or ill-adapted, or tainted by 
decay or adulterations, and life must lack its sup- 

ing staff or lean upon a broken reed. 

IT need not detain you to discuss the rs 
which attend the food supplies of great cities 
where half a million or more of people must be fed 
ily, and where wide stretches of territory must 
be put under contribution. Fortunately, you do 
not need, in this great market of meat and wheat, 
to be anxious lest food fail to the eaters; but here, 
as everywhere, human cupidity will seek to make 
gain or save itself from loss by a the 
market, and selling to the i t and 
Sota apie of tooptstion 

t a system of i 
and so unrelenting that 
Tees : 


can prevent this 
vigilant, so vigorous, 
can long or fre- 
it, and penalties of forfeiture and 


so severe as to destroy at a blow all the ill- 
gotten gains of occasional successful frauds. The 


ut it has also nearly four | 


to contend with a soil | 


complete if I | 
should not notice the evils of unwholesome food | 
and unhealthful homes. But want of time for- | 


n the) 


ts office is the im- | 


poor, | 


19 


7 will come when even here such inspection 
will be indispensable to public health. 


THE MENTAL SIDE OF HYGIENE. 


If we should pause here, we should have dis- 
cussed only the hygiene of man asan animal, Our 
observations thus far apply as well to horses and 
dogs as to human beings. But man is something 
more than ananimal. Give what account wemay 
of the origin and nature of the human mind it re- 
muins a potential fact, a most significant factor in 
the problem of life and health. Agree with Berk- 
ley that there is nothing but mind, or with Tyn- 
dall that there is nothing but matter, or with Taine 
tbat there is neither mind nor matter, nothing but 
phenomena cr a succession of events. Practically 
thought and feeling and will exist and act as 
forces in the drama of human life. And none know 
better than the practicing physician how these 
mental forces come down into the animal system, 
disturbing all its functions, raising or depressing 
its tone, exciting or suppressing its secretions, con- 
serving or wasting its energies, and ministering 
health or disease, 

Nor does the mental influence end with these re- 
actions upon the vital functions. It does but begin 
with these. It sets before man the objects and 
aims of life, colored vor distorted, or correct and 
true; pushes him into his career of vice or virtue, 
of avarice or ambition, of industry or idleness, and 
makes him strong, vigorous and healthful with 
high impulses, or weak, vacillating and nerveless 
with inanity and ignorance. 

It is impossible that the dense crowdings of city 
populations shall not powerfully affect the mental 
condition of the individual citizen and of the com- 
munity, and these, in turn, must react on the pub- 
lic health, both directly and indirectly. 





GENERAL INTELLIGENCE. 


&e We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us. 


GAS AND WATER. 
Brockton, Mass., has voted $120,000 for water-works. 


——— has been made to build new water-works 
for Hochelaga, Quebec. 


The contract for the Seaforth (Ont.) water-works has 
been let for $8,650 to a Guelph firm. 


London gas stocks have recovered from the decline 
caused by announcement that Edison has perfected 
the electric lam It is reported that a new and re- 
markable French invention for the production of electric 
light will soon be made public. 


Application will be made at the next sitting of the 
| Manitoba Legislature to incorporate a company for the 

purpose of supplying the city of Winnipeg with water, 
also for a company to supply gas or electricity for light- 
| ing purposes, and also for a company to construct and 
| operate a street railway. 
} —- ooo — 


STREETS,, DRAINAGE, ETC. 


Mempais, Tenn., Jan. 5, 1880.—President D. L. 


Porter, of the taxing district government, has 
| tendered his i tion to the Governor, in con- 
| sequence of i differences with a majority of the 


tive Council on sanitary measures. The imme- 
cause of his action was the ee on the first 
ing, this afternoon, of an ame ent practically re- 
pealing the ordinance uiring the establishment of 
earth closets by April 1, 1880. [It is probable that the 
Legislature is about right. The earth-closet theory is 
| very good to read about, but to understand its practice, 

buy one. We paid Waring $30 for one once on a time, 
| and, shortly after, were glad to get $1.50 for it. Deduct 
| cartage from that.] 


| diate 
readi 


| Residents in Forty-second street, between Sixth ave- 
| nue and Broadway, were startled at a quarter past 10 
| o'clock Jan.7, by a loud explosion, followed immediately 
| by rapid booming. Windows crashed, houses shook and a 
| train on the Elevated Railroad was swayed, while the 
horses of a Sixth avenue car were thrown on their 
| haunches. Several persons were thrown violently to 
| the ground. The explosion left Forty-second street 
from Sixth avenue to Broadway in a sti condition 
|The middle of the street looked as thou i a plough 
|} had turned oe stones and thrown them 
helter-skelter. O'Neil and Cannon, with 
several policemen were quickly on the spot, and kept 
back the . There was no smell of gas, but a 
| heavy, sickening white mist hung over the 
first 1t was thought that the main gas pipe 
but the President of the Metropol 
neerones to be passing by, said the pipe had not burst, 
al ph the explosion of the sewer might have dis- 
it. Thecause of the explosion was thought to be 
the choking of the sewer, comma by the sweeping in of 
| soft mud and dirt, thus leading toa gathering of sewer 
| gas. 4 thorough investigation wi!l be made.—N. Y. Sun, 
| Jan. 6. 


RAILROADS. 


| Nine miles of railroad are to be built at once from 
| Dishler, O., to McComb. 


| A new railroad is projected from Gallatin to Carthage, 
| Tenn., a distance of 35 miles. 


| ‘The Newcastle & Rushville Raflroad Company has 
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been organized to build a road between the above-named from Nashville to Ow Ky., the latter railroad | At the meeting of the Central Park Commissione 


Ts, 
i jana. company becomes possessed of a ‘h line from St. | on the 7th inst., the board formally consented to th 
onsets : Laule, Sle. totlevanseh, Ga. tnd 8 as if thiscom- | location of a railroad and f: across the Harlem 

A narrow-gauge railroad, from Herkimer, N. Y., pany and the Louisville and Nashville were destined to River from a point near the us of th ave- 
- northward 16 miles to Poland, is proposed. control almost the entire traffic of the Southern States. | nue to the east shore of the river, by the West Side 


The Capac & Northern Railroad Company, from! ‘he Credit Valley Rail is fully opened tor | © Yonkers Railway Company, w will connect 
Capac (Mich.) northward, has been incorporated, and is trafae ca Tesentn ead ene y beoween | — a oo the Metropol _ a agtay 
being surveyed. Toronto and Elora, 156 miles altogether. Two thou- | song en > ro 

: 1 b i ioe She all City of Yonkers. The ll be a draw, and will 

How to obtain direct access to New York city is nowa S40 a - 41 000 DOO han I — avers have a covered foot-way on each side for Ds. 
very important question with the Baltimore & Ohio | MT, and nearly $1,000, expende year By the terms of the t any rai company 
Railroad Company for construction and stock. Exclusive of roll-, wishing 00 cross the can do so, and foot trave! 
=m ing stock the road cost $20,000 per mile. A large will be free. The West Side & Yonkers Railroad 

The ww of seekers. ome a eee ae . <4 —— of prot Petey dv pe yh very on = —_, line, Company will pay all expenses. When the cars leave 
‘ure a branch of the Chicago, Milwaukee » Pa ncluding a large iron e at t over Grand River. | estchester shore ; 
Railroad to that place. | The railroad crosses at this point at a height of seventy- | & = Me . of ‘the river they 


1 will touch the surface, and running along on the West 
The Jenny Rextension of the Wisconsin Valley Rail-| five feet above the river, and the iron | Side, will at a point above the H Bridge 


sad, f n the Wisconsin, north to Jenny, | C°Psists of five spans of 150 feet each. This is the tracks of the New York Central Railroa ve 
= 1 rom | — eer , ’ | largest bridge ever builtin Canada. Frank Shanly, the 
20 miles, is just completed. | government engineer, has reported to the government _ There are ten truss bridges across the Mississippi above 

The completion of the Texas Pacific Railroad from | that it isa first-class road ages | company | St. Louis which not regarded as w: struct- 
Fort Worth to El Paso is to be vigorously pushed. The | expects to extend the line to St. Thomas, to connect | ures, yet seven of them have spans as long as those of 
distance is about 600 miles. | with the Canada Southern Railroad next summer. me ‘ay ys c = b A Winona, rome, 

The Steubenville & Cleveland Railroad Company has aa eet at Rock island of 250, and that at Lodinann a O56 tent 
ets a ay narrow-gauge road from | BRIDGES. | The span which gave way at St. Charles was 820 feet 
Steubenville ‘arroliton, O. ; ' . | in length, yet the same bridge has two spans 406 feet 

. ; The Kentucky Central Railroad Com 's, and the | . 
The Kansas Central Railroad to build | turnpike bridge at Millersburg, Ky., were burned on the | 098. Over the same river is a truss bridge at Leaven- 


oO this year. Its is 8 feet: | = 
eee cede te tok, aaah hangenn arene o a en w with five of 315 feet. There is a truss bridge over the 
: | * The Engineers are now locating an extension of 100 io at Steubenville with a span of 320 feet; one at 
The Lexington & Black River Railroad Company, | y jles of the Ft. Madison & Northwestern Railroaa, Parkersburg of 350 feet; our Cincinnati Southern 
newly organized, proposes to build six miles of road | from West Point, Iowa. Railroad bridge, with a span of 515 feet. the | t 
westward from Lexington, Sanieac County, Mich. Ths high wooden tetdas Of the Contd Gelbtiees Bad | ae yet built; the Newport and Cincinnati bridge, 
The Western Nevada Railroad ere has organ- | road, over Kettle Creek, near St. Thomas, Ont., is to be feet an a eit eee = onteky —— 
ized to build a meee of 55 miles from | replaced by an iron viaducc. | on the Cincinnati Southern Road, has three 875 
Wadsworth, Nev., to Waller Lake. Capital, $500,000. " Fe ; feet in le A 175 feet h Th 
Bina a R. F. Hawkins, of Springfield, Mass., has a contract ngth, resting on iron piers . The 
It is said that the Oregon Railway & Navigation Com- for a number of bridges, both wood and iron, on the N. |b over the Hudson at Poughkeepsie has five spans 
pany will build 200 miles of railroad westward from ‘y, & N. E. R. R. extension from Waterbury to Brew- | of feet, with piers 135 feet above high water. 
Ainsworth along the South Creek of the Columbia River | ters. | From the report of the Executive Committee of the East 
to Celilo. ' , The location of the Dailas, Cleburne & Rio Grande | River ee isascertained that the amount required 
Mr. Crawford, an American engineer, is now en route Railroad, Texas, has been completed for 49 miles, and | t© complete the bridge may be tabulated as follows: 
to this country for stock and materials for 53 miles of | the company hopes to be able to let the grading this | Estimated cost Feb, 1, 1879, as per statement 
railroad, of which he has recently taken charge of con- 


th. in Assembly investigating report..... ...... $13,708,026 .60 
srection ia Japan. — Expended at that date........ Bechet 10, 103,553.54 


neil of certificates end. private sebecetp- The Detroit we and Iron Works are to build a new | 


worth with three s of 340 feet, and another at Glas- 








Rees ns bridge across the St. Joseph river, at Niles. It will be Amount required Feb. 1, 1879.......... $3,604,473 .06 
tions in the city and county of Peoria, HL. insures the pjaced alongside of the bridge recently completed, and = > ae that date up $1,008,262.04 

building of ae Monmouth & Illinois River | wij) are ‘ double track into Niles. “The bridge will! Gash on hand and receivable” 

Railroad (N. G.), : | be 564 feet long. 


from the two cities from this 





The Louisville & Nashville Railroad Company is; By way of dissipating the doubts the public had about) “#*.------- eee eels ae 
surveying a line of road from Atlanta, Ga., to Decatur, | the Tay bridge, the North British Railroad persuaded | cc ttle atic 
Ala., to be constructed under the charter of the old | Queen Victoria to cross it last July, and the London | Remaini unprovided for . ........... $2,001,534.98 
Georgia Western Railroad Company, which it has illustrated papers gave pictures of an old lady in a bon- | Add rise in land, materials and labor, 10 per 
bought. | net looking out of a coach window. cent. since Feb. 1, 1879..................06. 200,153.49 

: : “ attr : . - | Add for contingencies....................000.. 48,311.53 

The Lake Superior & Red River Valley R. R. Co. has| The Winnipeg City Council has decided to appoint. E. | —_——_ — 

been organized to build a line of road from the Wiseon- | W. Jarvis as engineer to superintend the construction | WN Fin enysonn sacs oa nara tedaenese $2,250,000.00 


sin State Line, near Lake Superior, northwest and west of the Winnipeg railway and traffic bridge, and will| This amount is subject to reduction by an estimated 
across Minnesota to Crookstown or Red Lake Falls on | petition the Dominion vernment to allow the iron credit to the bridge for gores of land and other property 
the Red River of the North. | superstructure from the United States to come in free of | 


belonging to the company. 
Articles of association of the Ohio Falls Railroad, 4™*Y- ed i ai 
running a New Albany, Jeffersonville and Louis-| The city of Manchester (N. H.) proposes building a RIVERS AND HARBO 
fi RS. 


ille, were on the 7th inst. Capital stock, $250,- bridge across the Merrimac River, 418 feet long, on the| 
ooo. ‘seun H, Stotzenburg and F C. Johnson head | skew of 13° between abutments. The muauber at spans | oS so Me 0. &. ote athe Oe 





; . ; | that the Columbia River must 
Board of Directors. | is not deckded- apm a ee — bridges across | change of channel, and that to keep it open for ships of 
The engineers at the head of the Tehuantepec Rail- | “22*/s—one of 54-ft. and the other of 48-ft. span. large size $70,000 per annum will be required for all 


road enterprise, are of the a om Sgr the ne ro ae ae g ee — emit Commune, of | future tine. 
bstanvially built with steel rails and equip or | Cleve , O., is building an iron bridge over the Trin- ting held wee 

eas these $5,000,000 that asafe harbor can be estab-| ity river, in Texas, for the Houston, East & West | an see Leas warconielaeninieta oe 
lished for $1,000,000, and that the work can all be ac-| Texas Road. It consists of a main span of 200 feet, a! the of St. Clair River to Lake Erie. D. Farrand 
complished in less than three years. _ fixed span of 65 feet, and a lifting span of 45 feet. | Henry, C. E., recently Chief Engineer of the Detroit 
ticles of reorganization of the old Chicago & Port! The Firth of Tay Railroad accident 1s the only one on | Water-Works, ned the project to the meeting, 
Sane Railroad ware filed on the 7th under the name of | record where there was not a single survivor, and it will | @fter which an association was formed, with Mr. Ba 
the Indiana Railroad Company. It runs ninety miles, go down through many generations to come with this | Ward Robinson, M. PP., as President: Mr. H. J. Eberts, 


from Milton, Mich., to the Indiana and Illinois State | ghastly peculiarity. In the history of disasters at sea, : Mr. P. D. McKellar, Treasurer, and 8. M. 
- Capital stock, $1,500,000, with a responsible | there are many instances of such total extermination, Knapp, John Northwood, J. B. Pike and 8.’ T. Martin 
Board of 1 irectors. but in railroading there is but this one. as Provisional Directors. Application will be .made for 


The prospective extension of the two railroads—the | The Credit Valley Railroad Bridge at Galt, Ont., just | St. Clair& Lake Erie ~—_— Company permanent! 
Grand Rapids & Indiana and_ the Jackson, Lansing | completed and subjected to a not palmate wcll ty | organized in the spring. moters P’ > 
& Saginaw—northward to the Straits of Mackinac the | the railroad company’s engineer—the deflection under | themselves to furnish all the capital, without asking 
coming season is already awakeuving great interest in | the weight of three of the heaviest locomotives, coupled | assistance from the government or from municipalities. 
that section of the State, and wild lands suitable for and running backward and forward, bemg only three- | The estimated expense is about $1,000,000. The precise 
farming purposes are being taken up or bought from | quarters of an inch—is similar in construction to the In- | route has not been decided upon; but, in view of the a 
present owners in a manner indicative of a heavy immi-/| ternational Bridge at Buffalo, and was built by the sod objects of the canal, it is probable the line will 
gration in the Spring. | Toronto Bridge Company. The work reflects the high- | from the mouth of the Thames to the Two Creeks, a dis- 
Santa Fe CANAL.—This Florida Canal is now com- | &st credit on both designers and builders, and will be an | tance of about 16 miles. 


leted from the starting-point at Waldo, on the Atlantic, ornament to the town of Galt. ——-ee--—— 

talf & West, indi oe, men Se _— a -_— of| The Atlantic & Great Western Railroad was sold in CONTRACTING. 
Lake Santa Fe, a distance of about five miles. s be- | Akron, Ohio, at noon on the 7th, by Gen. J. H. Dever- be, i has “i 
lieved that it can be completed to the lake inside of eight ' eux, of Cleveland, the Special Mester Seoaiiniome W. B. Howard, of Chicago, has succeeded to the inter 


i ; ; est which George H. Kanmacher had in the. Indiana 
months. The company is preparing to build several | ynder the foreclosure proceedings in Summit County of state-house contract. 

steamboats to — the canal and the lakes with | the Court of Common Fleas and similar courts in Penn- ; 

which it connects. 


' sylvania ond Kew York. The rond was bid in by R. G. | i. ae sons ova Ean, Fe we a of 

‘ : —— Ralston a 3. A. Strang, of New York, the Purchasing , . on y; inst. 

oc hizangements have Loon perfected tobaild Atty miles Committee for the English bondholder: ‘under’ the re | L000 Beaver, 17 Praden Block, isthe architect. 

(N. G.) during next year ; the work of surveying, gra- | OTSanization scheme, for $6,000,000—its minimum - |_ The contractcrs for the St. Ann’s Locks, Messrs, 

ding, ete.. was to have been commenced soon after the | Praisement. Under its reorganization the road will Baskerville, O'Connor and Cassidy, are getting out the 

Ist inst, Ffty miles of road will be built iv a southwest- | Teduced to the standard gauge. _hecessary timber and stone ry to commencing 

erly direction from San Diego, toa point in Zapata The Tay Bridge disaster is still earnestly discussed, | Y°T* in the early part of the spring. 

county, making the terminus only sixty miles froni Rio | The investigation is steadil ing. How many | The Delaware River tron Ship-Building. & Engine- 

Grande City and about the same distance from Laredo. | jjves were lost is still a matter of uncertainty. Only one | Works have just taken a contract for a ton iron 
The contract for building the road-bed and bridges of thing alone is sure—that no man escaped from the Firth | steamer, to be finished in the spring, f route be- 

the Canal Railroad extensioa from Northampton to of Tay. Mr. 7s Gilkes, the builder of the bridge, tele- | tween Lewes and New York. 

Bardwell’s Ferry and Turner's Falls has been awarded | Taphed to the N. Y. Herald as follows: ““Present evidence Tne contract of Heustis & Irwin for do ba 

to 


Smith & Ripley, of Holyoke, the contractors for the i™dicates that some other forces than the tempest were | and bridging of the Indianapolis, Decatur 
ek ee dad ank will cade to nearly | acting with it and caused the destruction of the girder. "Railroad from Guion to Cincinnati is about 
$500,000. Work will be commenced as soon as spring The velocity of the wind, as registered at Dundee on the and notwithstanding the unavoidable delays 

opens, and it is expected that the rails will be laid and night of the disaster, was 42. ‘This amount of pressure the work was subjected, the road befc 
trains running by 1881. was quite sufficient to overset the train, and the guard- the railroad company can it to use. It may be of 


_ rails on the windward side could not prevent the upper | interest, and will 
By the recent transfer of control of the Central Rail-| part of the carriages from Pe | Che girders. This | 


in 
i of railroad to know that paid 
road, of Georgia, some 710 miles, and about 300 miles | might cause the damage by destroying the “a |* for grading and | Houstas 
more of leased to the Nashville, Chattanooga & leeward , and another violent ge of bridging 
St. John’s Railroad ® and the construction of tas line | ebout complete rain.” - wee 


; 
i 








Ca 





Jan. 17, 1880. 


21 


ENGINEERING NEWS. 





ENGINEERING NEws. 


| A horizontal air-lock has been placed in position, oppressed mankind. A cemparison of history with 
| penetrating the side of the shaft, and the necessary 20 atlas yom oo for proof on this —. some 
| machinery for compressi : been provided | ™erce 1s the handmaid of art, science and soun 
pails rie ae has been provided | philanthropy, as well as the creator of civilization. 
New York City.) re good working order. : | Until quite recently, public roads were exceedingly 
: | To ascertain as early as possible the effect of the | rare, and simple nature supplied all the channels 
| air on the mud. the experiment was tried of driv- | of social exchange bet ween peoples. The map of 
| ing a heading from the shaft, instead of commenc- ann re an infinity of waterways. These 
ine. the tunnel i : TI ning wes |e et to become the mother of progress. 
| Ing the tunnel in an open cut. The opening Was | The map of Britain exhibits a like peculiarity, and 
| made 25 feet below high water, the roof consisting | this, notwithstanding the wickedness of her in- 
=: TO of mud 10 feet in depth, underlying loose ash fill- | — politics, has rendered her the eldest 
2 ° . . eilg ‘i ns i | y oy “We 7 > « , 
Wr arin receipt of Bnpinering and The Brgi- ing 1 fect in depth, the sae of the excavation #Mughter of ial Improvement: What may not 
. : | : = . _ Ww “4 activities Dc 3 
neer of Jan. 2, with accounts of the Tay Bridge ac- | being 15 feet x 6 feet x 4 feet, and the air pressure | steam propellor and the electro-magnetic tele- 
cident. We give an extract therefiom, and will applied amounting to 12 Ibs. per square inch. This | graph.” 
give others, and also reproduce the illustrations pressure was kept on four days, during which time | 


next week. |no air escaped through the mud. At the end of | 


Tribune Building, 


GEO. H. FROST, Proprietor. 


—_—_—_— ———————— 
——— 


SATURDAY, JANUARY 17, 1880. 





Of course, Mr. O’Conor does not expect to see 
—_—-<$-o—_—_ 


the second day, the surface of the mud which had 








TuE Peter Page building, on the southwest corner | 
of Wabash avenue and Washington street, Chi- 
cago, standing on a lot of land 144 « 152 feet, which 
in 1868 was valued at $259,000, and the building | 
itself costing $300,000, making a total of $659,000, 
was sold last week for $255,000, to D. B. Fisk & 
Co., its present occupants. 

THE value of good, well-drained country roads | 
was never better illustrated than at the saan 
time, when, on account of the mild weather in the | 
Western States, a complete embargo is placed on | 
trade by reason of the utterly impassable condition 
of the highways. Farmers cannot haul produce 
to market, and, in consequence, the merchants are 
almust without customers. 


———_—_—_—_900-- oe 


A WELCOME TO DE LESSEPS. 





tended sufficiently through the mud to allow the 
air to commence to escape. Thereupon, the sides 


twelve hours later the whole had fallen in. 

The loose filling above was then removed to a 
depth of 9 feet below high water, the bottom of the 
trench covered with canvas and timber and the 
loose filling replaced. A new heading is now being 
driven in such a manner as not to allow any given 


| Surface of the mud to be exposed to air pressure | 


for more than twenty-four hours. 


> ++ > e+ eS 


A SCIENTIFIC REVOLUTION. 





Charles O’Conor, the well-known veteran law- 


A reception, inthe form of a banquet at Del-| yet, of this city, has recently written for publica- 


monico’s, in the early part of February has been | tion a most remarkable letter, addressed to the In- | 
tendered to M. Ferdinand de Lesseps, who will be | Vitation Committee of the Essex County (N. J.) | 
in this city on his return from Panama at that ; Democratic Club, in which he declined to be pres- | 


time. There are about two hundred subscribers, 
and there will be only a few invited guests. These 
will include the President, Secretary of State, the 
French Minister and other high officers. The in- 
vitation sent to M. Lesseps is on a parchment bound 
in leather and gold, and is a wonder of the pen- 
man’s skill. It reads as follows: 


To M. Ferdinand de Lesseps: 

Str: We learn with pleasure that you will soon visit this 
city. The eminent distinction awarded to you by your pro- 
fession throughout the world; the important service your 
engineering and executive ability has rendered to universal 
commerce and civilization, in the inception and completion 
of the Suez Canal, your conspicuous enterprise in a work not 
less important to America and to the world—the construc- 
tion o se epee —— - | 
bine in prom us er to you personally an honora 
tribute and a cordial elcome. | 
avail ourselves of this oc- | 
nius and that scientific } 


i e honorable to your country 
and beneficent to humanity . 
We have the honor to om 
named soon after your val, you will, with other guests, / 
meet us at a public dinner, when we can assure you of our 
high personal estes 


m and of our cordial friendship for your | 
beloved country. | 


The signatures to this letter of invitation in-| 
dicate how distinctively a representative entertain- | 
ment this will be. Here are a few of them: 


Peter Cooper, Wilson G. Hunt, Morris K. Jessup, George | 
H. A. A.'Low, John H. 
Charles Lanier 


Flagler, J. —> j 

, poream Ives, Frederick M. Kelley. V. | 

White, Rev. Henry . Bellows, W. M. Kingsland, Russell | 
Sage, Hugh McCulloch, John T. w, Edward D. ; 
Samuel D. Babcock, Henry Hilton. Noah Davis, James F. | 


Wenman, W' § V. K. Stevenson, Samuel L. M 
Barlow, William H. Appleton, President F. A. P. | 
William A.Cole, Chancellor Howard Crosby. Henry H. Ander- | 


son, Abram 8. Hewitt, Algernon 8S. Su Franklin B. | 
Gowen, Rey. 8S. Irenseus Prime, B. Perkins, F. A. Potts, — 
Dutith, _ H. > D ee unt ae 3 
A. L. Holiey. E. A. Merritt, Charles R. Graham, Hooper Cc: | 
Van Vorst, John R. Brady, D. ©. Cal C. Donohue, C. H. | 
Van Brunt, George C. Barrett, 

ages, S.- Chanute, M. N. 

E. Worthen, Albert Fink. E. L. Y: G. 8. Greene, Jr., 


oumans, 
Worthington, John S. Kenned 
Clarence 





THE HUDSON RIVER TUNNEL. 





In consequence of certain newspaper reports mt 
the sensational style, we have obtained tbe follow- 


ent at the anniversary celebration of the club, on 
the 8th inst. 
denounces both the Republican and Democratic 
parties; he foretells the success of the former in 


the elections of the present year, and then de-| 


scribes a new Constitution, which he proposes for 
the government of the Republic. The most im- 
portant specifications of this new Constitution 
are: The abolition of State governments; the aboli- 
tion of the quadrennial Presidency, and the sub- 
stitution therefor of a monthly executive chief; 
the abolition of the Senate; the confining of Con- 
gress to absolutely necessary law-making, to mint- 
ing, and to insuring the protection of paper circu- 
lation; abolishing, also, the government manage- 


}ment of the Post-Office, the army ané& navy, ex- | 
that atan early day, to be | CPt in time of war, and the government dispens- | t,o; an office in Westminster. While in London, he 


ing of charity; the proper institution of courts is 
specified: 
not only in the Federal administration, but 
cities, towns, villages, etc.; the institution of 
proper safeguards to the chief ex 


In this remarkable letter Mr. O’Conor | 


| been exposed to the air pressure became dry and 
| began to crumble and crack open in places, and at | * 
the end of the fourth day these cracks had ex- THE 


land roof of the opening began to give way, and | 


even an approach to the realization of his ideas of 
government. 


NEW 
TION 


—— Pee > oes 
PRESIDENT OF THE 
OF CIVIL 


INSTITU- 
ENGINEERS. 





William Henry Barlow, F. R. 8., the recently- 


| elected President of the Institution of Civil En- 


| 





| 
| 


| 


gineers, in England, was born in 1812. He was 
the youngest of the two sons of Peter William 
Barlow, F. R. S., a distinguished mathematician 
and scientist, who was Professor of the Royal 
Military Academy at Woolwich, author of several 
works on engineering and mechanical science, and 
a member of most of the learned bodies throughout 
Europe. 

At the early age of 18, the present President ob- 
tained the appointment of Engineer to the Turkish 
government, in which capacity he superintended 
and designed the erection of light-houses on the 
Black Sea and the shores of the Bosphorus. He 
further erected an arsenal at Constantinople for 
the Turkish government. 


After being nearly five years in Turkey, he re 
turned to England about the time railroad con- 


| struction was generally commencing. 


He was engaged, shortly after his return, on a 
Staffordshire railroad, which was a continuation 


lof the then unfinished London & Birmingham 


Railway. After this he removed to Leicester, 


| where he was engaged on the construction of one 


of the branches of what is now the Midland Rail- 
way. On the amalgamation of several midland 


| county lines into what is at present the Midland 


Railroad, he was elected Resident Engineer of the 
whole system—the head-quarters of which were 
established at Derby. This position he occupied 
for about 16 years. 

About the year 1859 he removed to London, and 


was, and is still, employed as Consulting Engineer 


paternal government to be abolished, | o¢ the Midland Railway, which railroad is well 
| known to Americans, it being chiefly patron- 


ized by them on their through route from Liver- 


ecutive office; | jool to London, on account of its enterprising 


commendations as follows: 


vin, 9 
General Q. A. Gillmore, John “* . 
N; pvee, cua Moston tion and of clectro-magnatinm in correwondence| eat of $0 miles of line to connect the Mi 
King and | genius of our count 


| 


protecting the purity of the elective franchise; the |General Manager, Mr. James Allport, having been 
method of namo, and the payment of public | the first and nearly the only one to employ the 
debts. Mr. O’Conor gives the reasons for his re- | Pullman cars. 


| From 1861 to 1870, inclusive, Mr, Barlow con- 

“In all this no revolution is contemplated ex- | structed a system of railroads through the most 
cept against unjust domination over the people difficult and mountainous country of North Derby- 
by that class who hold or seek public offices and | shire to unite the Midland system with Man- 
employments; nor even in that movement would | He furth ‘tad ‘road 16 mil 
violent or turbulent means be advised. The ex-| chester. e further constructed a railroad 1 mpes 
tent and ‘apparent novelty of the change recom- long in Warwickshire, and another of 14 miles 
mended are mainly attributable to those very re-| in Nottinghamshire. 


cent marvels, the employment of steam in locomo-' J, 1865 he commenced the construction of the 


en. Without them the land system with London. These were very large 
eet a enor vning here ont works, and involved the construction of the St. 
gested wou ysically impossible; a moment's rd crete 

reflection al 4pm tt the fact obvious to any | Pancras Station in London, which is known as one 
discriminating intelligence. If these discoveries Of the most striking and original engineering con- 
had preceded the glorious days of Washington, structions. 

efferson, Madison, Jay and Hamilton, it is by no| 


She disk thal wonk would have He also, in conjunction with Sir John Hawk- 


ing reliable information regarding the progress framed as it is or fairly subject to any criticism. Shaw, designed and completed the Clifton Sus- 


which has been made thus far in the construction 
of the Hudson River Tunnel. 

A shaft 30 feet in diameter has been sunk in Jer- 
sey City, 80 feet west of the Hudson River, to a 
depth of 55 feet below mear high water. 


__ ** Commerce or intercourse which 
have so vastly quickened—reducing almost to ex- | chains of which were brought from the old Hun- 
| Sivettom the im 


agencies | pension Bridge, near Bristol, a great part of the 
pediments of time and space, and | gerford 8 ion Bridge the TI 

He is now engaged in the construction of about 
16 miles of railroad in Northamptonshire; he has 


rendering the whole human race one family—| 
Re eT ae the bar | 
sms in politics and social life which have long 
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also a large general practice in giving professional | 
evidence and opinions. 

Mr. Barlow has also acquired great celebrity in | 
the scientific world; and has, from time to time, 
communicated original papers on scientific sub- | 
jects to the Royal Society, of which he has been | 
for a considerable time one of the Fellows, 

But, perhaps, Mr. Barlow's specialty lies in 
the adaptation of iron and steel to construction; | 
he possesses as much knowledge of the nature, | 
capabilities and aptitudes of these metals as any | 
Engineer of his day, as, during the course of his | 
professional career, he has constantly been experi- | 
menting in these materials. He was, by request | 
of the British government, a member of the Steel | 
Commission, and conducted an elaborate series of | 
experiments on steel, with the powerful testing 
machine at the Royal Arsenal. 

He has been recently appointed by the British 
government, together with Colonel Yolland, Royal 
Engineers, Government Inspector of Railroads, 
and Mr. Rothery, one of Her Majesty’s Wreck | 
Commissioners, to inquire into and report upon the | 
causes of the recent Tay Bridge disaster, in Scot- | 
land. 

He has also been consulted about the proposed 
bridge across the Firth of Forth in Scotland, 
which will have about the largest spans on record. 

++ o> oe - 
DOCTORS OF MEDICINE AS SANITARY EN- | 
GINEERS. 





| 
} 
| 
| 
} 
j 





In our last week's issue, we printed a very able 
paper on the *‘ Hygiene of Great Cities,” by J. M. | 
Gregory, M. D. As its subject is one of growing | 
importance, and more and more occupies the 
thoughts and time of scientific men, we desire to | 
add a few words which seem pertinent at the pres- 
ent time. 





It really seems to be a law that the ‘‘ popular 
solicitudes are in inverse ratio to the usefulness of | 
the questions to which they are directed.” Many 
a hot discussion has been held on mere ceremonial 
customs, conventionalities, traditions, or some in- 
significant difference in politics, oftentimes even 
ending in bloodshed. Yet how few can be aroused to | gnhere of engineering. 
more than a languid and careless attention to the | 
immediate life-and-death interests in the very cen- 
tres of civilization. We should not forget that 
health is the prerequisite, the first condition ne- 
cessary in order to live a useful life as a citizen, 
and that, therefore, nothing is so important to the 
community as its promotion and preservation. But 
the saying that ‘‘ large bodies move slowly” seems 


| gree of its dilution and decomposition. 
|sideratum for a good sewer is an effectual and 
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must be left to the sanitaryengineer. Theline be- | 
|tween the two professions working together 


toward the same end can, therefore, be distinctly 


drawn ; each one has still a vast and unexplored 
country before it, and need not trespass on the 
other’s ground. 


Were this distinction generally recognized, we 


Mr. Collingwood Schreiber, the Canada Govern- 


|ment Engineer, who has been inspecting the pro- 
| gress made on the works on the Canadian Pacific 


| Railway, has returned to Ottawa from Manitoba. 


Samuel J. Medill, managing editor of the Chicago 


would hardly find Dr. Gregory advocating, in his Tribune, was married on the 14th to Miss Nellie 
paper, that it would be better, for sanitary reasons, | Murray Carson, daughter of Col. John B. Carson, 
to separately ‘remove the solid excrement from | general manager of the Hannibal & St. Joseph 


the privy receptacles, instead of allowing it to pass 
into and clog up and poison the sewers.” This 


| 


At a meeting of the Board of Examiners of Land 


theory has been a favorite one among some physi- Surveyors for Ontario, held at the Department of 


cians, and yet the experience of the engineer leads 
to very different views. It is found by chemical 


| and physical analysis, that sewage, consisting sim- 


ply of the washings from streets and the waste 
water from houses, may be as impure as sewage 


|containing the discharges from water-closets, and 


one can traverse the sewers for the water-carriage 


|svstem with as little ‘‘ offense to the senses” as 


those of Paris. 

The sanitary condition of drains depends not so 
much on the particular kind of filth as on the de- 
The de- 


rapid removal of all the injurious matter it re- 
ceives; and as water is the means of conveyance, 
it is clear that whatever may be dissolved or held 
in suspension by it. can be introduced without 
fear. Solid excrement does not sink in running 


| water any more than other organic refuse, and it 


can, therefore, be removed just as effectually, as ex- 
perience has abundantly shown. A trip through the 
sewers of Frankfort, Hamburg, or of our own city 


|of Providence, which all receive solid faeces, will 


convince any one that their salubrity depends upon 
the care with which they were designed and built, 


and which is constantly bestowed upon them in 
| keeping them clean. 
one for the engineer to decide rather than the 
physician. It involves the knowledge of mechanical 
| laws, of their application under the various prac- 


The question is, therefore, 


tical conditions and of the relative expense, which 


or to neutralize its impurities to any given degree, 





to apply as well to the general acceptance of so 
simple a truth as this; and, as persistent and en- 


ergetic leaders finally accomplish an effectual| to be accomplished. In some cases it may be 


movement against the enemy in the one case, 80 | found expedient to collect those portions of the 


| sewage which have the greatest fertilizing value 


will nothing less than constant appeals of the med- 
ical profession, like the one we have mentioned, 
eventually succeed in banishing the apathy re- 
garding hygiene. 


least in the direction with which we are here con- 
cerned) of two professions—those of the physician 
and the engineer—the necessity of which lies in 
the very nature of the subject. But this circum- 


stance has been the cause of frequent encroach- | 


ment upon one another's ground, and, consequently, 
the source of some erroneous statements and be- 
liefs. 
scientist to search for the various causes of disease 


necessary works. 
| the best plans by which sewage utilization is finally 


before they are turned into the sewers and diluted, 
filth than in a greatly diluted state. 


a comment. 


fier, rendering dirt and refuse innoxious. 





ultimately must decide upon the merits of different 
systems, and all of which falls directly into the 


Should it become necessary for the health of the 
community to utilize the sewage after its discharge 


whith fact must be determined by the medical 
profession alone, then it is again the engineer who 
studies into the available natural forces, examines 
into the relations of efficiency and cost of various 
methods, and at last is called upon to design the 
To him we must then look for 


| but it will be determined more on a question of 
relative economy than of sanitation, for it is much 
Sanitary science has engaged the services (at more difficult to inoffensively move concentrated 


Anothes remark in Dr. Gregory’s paper suggests 
It seems to be a wide-spread and 
deeply-rooted fallacy that water is a universal puri- 
Water 
has no such power; on the contrary, it assists decay. 
| We need only refer to its effects when, containing 
It is within the province of the medical | some dead organic matter, it is left in a quiescent 
state, as, for instance, the stagnant water of a 


| 


| 





which act upon the human body from its surround-| swamp. Its valuable property consists in being a 
ings, to locate them and to specify their qualities | vehicle and capable of carrying small particles of 


and manner of action as far as possible. We must ‘matter from one place to another by gravity. 


also look to him to tell us what external conditions, From the ablution of our bodies to the discharge 
i. e., of the atmosphere, climate, soil, water, etc., | from the sewers it serves no other purpose. Were 


are the most healthful. 


The elimination of these it not for its continual agitation while we thus use 


injurious causes, however, and the establishment it, by which the oxygen taken up by the decom- 


of salubrious conditions, which generally require posing particles is constantly replenished from the 
extensive mechanical, physical and chemical air, it might possibly even be without its present 
sanitary value as the best meansof conveying away 


means, and a thorough knowledge of which fully | 
embraces the material for a special profession, 


the disintegrated refuse from our habitations, 


Crown Lands last week, the following were, after 
due examination, admitted to practice land survey- 
ing in Ontario: Messrs. J. C. Ingles, J. C. McNab, 
R. B. Miller and W. N. Small. 


MarrreD.—In Chelmsford, Mass., Jan. 7, by Rev. 
H. C. Duganne, Arthur W. Hunking, C. E., and 
Miss 8S. Frances Parker. Mr. Hunking is an assist- 
ant in the Locks and Cauals Office, Lowell, Mass., 
and has commenced the new year well by taking 
to himself a wife and subscribing for ENGINEER- 
ING NEws. 


Thomas Addis Emmet, who has had immediate 
charge of the extension of the Croton Water supply 
and the storage reservoirs in Westchester ‘and Put- 
nam counties, N. Y., for eight years past, died 
of apoplexy at Carmel, N. Y.,on Monday, Jan. 12. 
Mr. Emmet was about 65 years of age, and had 
long held a high character in his profession for 
judgment, discretion and integrity. He was one 
of the founders of the American Society of Civil 
Engineers. The earlier portion of his career was 
devoted to railroad work, in which he was the 
friend and intimate associate of many of the most 
prominent engineers. For some years he was con- 
nected with the Erie Railway, in charge of im- 
portant works. On the reorganization of the Croton 
Aqueduct Department in 1870, he was appointed 
by Mr. Tracy tothe position vacated by the resig- 
nation of Mr. Croes, and filled it with credit to 
himself and benefit to the city until his death. 


Gov. McClellan, of New Jersey, in his message, 
received by the Legislature on the 13th, says: ‘‘ The 
State Geologist, Mr. George W. Howell, of Little- 
ton, N. J., has completed a new map of the north- 
eastern portion of the State, covering an area of 
more than 700 square miles, and showing by con- 
tour lines the elevations above the sea level; also a 
map showing the economical geology of the State, 
its soils, limestones, marls, iron ores, zinc ores, etc. 
Small in area, but rich in natural resources, and 
remarkably favored in situation, it is preéminently 
the interest of our State and the duty of its govern- 
ment that we should do all in our power to bring 
its advantages to light. In view of the economy 
with which the work has been prosecuted, the 
magnitude of the results already achieved, and the 
consideration that much yet remains to be done to 
complete this most necessary work, I strongly 
recommend the continuance of the usual appropria- 
tion for another five years.” 


Thomas A. Edison’s daily routine of life is to 
spend the time from 10 a. m. till 2 p. m. in attend- 
ing, first, with his private secretary, to his corre- 
spondence, and then ina personal perusal of the 
numerous papers, pamphlets and books that come 
to him daily from all parts of the world. After 2 
p. m., he examines the work of his assistants, per- 
formed in his absence, holds consultation with his 
chief assistant, Mr. Batchelor, and then commences 
the experiments upon his own devices and the sug- 
gestions of others, which continue into the night, 
with only intervals for meals, till he and all his 
assistants are exhausted, and each retires to bed, 
Edison generally giving in about 4 a. m., when he 
selects some unoccupied spot, and, with his coat 
for a pillow, sleeps soundly—till he wakes up. At 
least, this is the account by the reporters, though 
why the poor Wizard cannot be isidulged in a pil- 


low and a sensible mode of resting, is what ‘no 
fellow can find out,” At present, the papers state 
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that he is five feet ten inches in height, weighs 185 


pounds, and is the picture of good health. 
_—_—_— Po 2 oe oe 





THE FORTH. BRIDGE. 





The new bridge (see plate) tobe erected over the 
Forth, at Queen’s Ferry, for the North British Rail- 
way Company, is designed by Sir Thomas Bouch, 
c. E., engineer of the well-known Tay Bridge. 

The whole bridge is 1°¢ miles, and its height is 
fixed by the Board of Trade at 150 feet above high- 
water mark, in order to allow free passage for 
ships of war under it. 

The Isle of Inchgarvie rises from the middle of 
the Forth, and on either side of it there is deep 


water for a considerable distance, over which two | 


suspension bridges will have to be erected. 

Viewed from the river, the bridge presents five 
distinct sections. First, there is a shallow-water 
section 2,000 feet long, supported on sixteen piers, 
on the south side of the river. Then the deep- 
water section south of Inchgarvie, traversed by a 
suspension bridge 1,600 feet long. Next there is the 
Island of Inchgarvie, over which the viaduct will 
be carried on two or three piers. Then there is the 
deep-water furrow north of the island, spanned by 
a suspension bridge 1,600 long, and lastly there is 
the north shorewara section, carrying the rails on 
ten oy eleven piers from the brink of the tide to the 
dead level of the Fife shore. 

The great feature of the design will be the four 
pairs of lofty towers on which the massive steel 
chains supporting the bridge will be hung, and the 
two pairs of landward buttresses to which they 
will be anchored. These parts of the bridge, north 
and south, which rest on piers, will carry a single 
permanent way with a double set of rails ; but the 
intervening portion. carried by the suspension 
bridges, will have two distinct parallel ways a 
hundred feet apart, each carrying a single set of 
rails. 

In the shoreward sections the rails rest on the 
top of the girders, whereas in the middle one the 
rails rest on the bottom, a device followed in the 
Tay Bridge to confine the required weight to the 
middle of the tideway. 

The capital required is one and a quarter 
millions. 

The contractors are Messrs. W. Arrol & Co., Dal- 
marnock Iron Works, Glasgow, and it is expected 
to be finished by Jan. 1, 1885.—The Contract 
Journal. ; 


CORRESPONDENCE. 


COLD WEATHER IN PARIS, FRANCE. 

A correspondent writes us from Paris, Dec. 31: 
‘So far we have had a very severe winter for 
Paris; over three weeks of cold without a thaw, the 
mercury falling as low as 8° below zero, Fahren- 
heit during the night, and averaging about + 18 
in the day time. Just before the frost there was a 
very heavy fall of snow (about 14 inches), so that 
the streets have been lined with snow piles all this 
time, and that, although a great many men and 
teams have been employed in carting it off, at an 
expense to the city already of some $100,000. At 
one place the city experimented with hot steam 
pipes placed in perforated tin pipes under the snow. 
But the thawing was very slow, and every day the 
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a load, the bridge has a factor (whatever you like 
to call it) of 1,\5,, according to the figures of a 
commission of three engineers, who were called to 
examine it; and this factor referred to breaking 
weight, and not to elastic limit. I wish to ask 
what sort of a factor 1,)3, is; whether of safety, 
danger, or ignorance ? 

One reason why I ask the question is because 
the same company which built this bridge adver- 
tises in your paper to build other bridges, and you 
state in your issue. above referred to, that it is 
about building a 200-feet span in Texas (page 20 
ante.) It is interesting to know if 1 
commonly used by that company. 

After the bridge at this place had been con- 
demned, the President of the company published 
a statement, in which he made not the slightest 
attempt to disprove the report of the experts (that 
his bridge had a factor of only 1,3, referred to the 
breaking weight), as indeed he could not, the 
whole matter being a very simple question in 
arithmetic, but deliberately announced: *‘ We pro- 
nounce the bridge perfectly safe.” 

Iask now your candid opinion of a bridge com- 
pany which not only will make a bridge witha 
| factor of 1,/),, but in addition will pronounce such 
\a bridge perfectly safe ? GEORGE L. VOSE. 

| We have no opinions to publish about individ- 
ual bridge companies any more than we have 
about individual professors of engineering. A 
low ‘factor of (?)” may as frequently be seen 
in the work turned out by the latter as in that 
of the former; the bridge company referred to 
above was awarded a contract for another bridge 
| within a short distance of the one criticised, and 
| that, too, in the face of Prof. Vose’s denunciations. 
There have been several bridge failures recently. 
Is it not reasonable to suppose that these failures 
will draw increased attention to all the elements 
of weakness in bridge structures, and may we not 
assume that the company which is the especial 
béte noir of Prof. Vose has common business pru- 
| dence, and that it will recognize the fact that it 
cannot afford to build poor and unsafe structures? | 
| We are also willing to credit the average railway 
|company with the possession of a desire to have 
only safe bridges, and we believe that they will | 
| not knowingly let a contract for any other. — Eb. 
| ENGINEERING NEWS. | 


je) is the factor 





ENGINEERS’ SOCIETIES. 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the annual general meeting of the Institution 
| of Civil Engineers, held in London, Dec. 23, last, | 
President Bateman in 
' gentlemen were delared elected as officers of the 
Institution for the ensuing year : 


President, Willian Henry Barlow, F. R.S.; Vice- 
Presidents, James Abernethy, F. R. 8S. E.; Sir W. G. 
Armstrong, C. B., F. R. S.; Sir Joseph Wm. Bazalgette, 
C. B.; James Brunlees, F. R. S. E.; Other members of 
Council, George Berkley, Fred. Jos. Bramwell, F. R. S., 


| George Barclay Bruce. Sir John Coode, Edward Alfred | 


Cowper, Alfred Giles, M. P., Sir Charles A. Hartley, F. 
R 38. E., Harrison Hayter, William Pole, F. R. SS. L. 
| & E., Robert Rawlinson, C. B., Charles William Sie- 
mens, F. R.8., David Stevenson, F. R. S. E., Sir W. 
Thompson, F. R. SS. L. & E., Sir Jos. Whitworth, Bart., 
F. R. 8., Edward Woods. : 


An abstract of the annual report we will publish 
in our next. 


ooo 


| proceedings has proved highly satisfactory. 


the chair, the following | 
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paper, in which Mr. Welch carefully abstained 
from the advocacy of any particular route; but. 
in very plain terms, pointed out some difficulties 
attending the construction of a canal on the 
Nicaragua route. This paper is too valuable to be 
given in abstract, and we will publish it in full as 
soon as possible. 

Mr. JOHN C. CAMPBELL, who is now at Panama 
presented, through the Secretary, a paper, in which 
he showed some of the weak engineering of Mr. 
Menocal’s paper, and he advocated further sur- 
veys. He favors a Panama route with locks. 

Mr. C. D. Warp, through the Secretary, pre- 
sented a paper, advocating better 


more and 


surveys. 

Mr. F. M. KELLEY, by the aid of maps, gave a 
short history of the surveys for a canal on the 
Isthmus, with especial reference to those with 
which he was familiar as being the projector and 
advocate of them fora long time; and he specitied 
particularly the character of the survey of the San 
Blas route. The meeting then adjourned. 


ENGINEERS’ CLUB OF PHILADELPHIA. 


JANUARY 12, 1880. 

A regular meeting of the Club will be held on 
Saturday evening, Jan 17, at 8 p. m. A _ paper 
**On Linkages for Xm” will be read, and the Cor- 
responding Secretary will exhibit a set of large 
photographs, illustrating methods employed in the 
moving of the Egyptian obelisk, which was pre- 
sented to the United States by the late Khédive. 

WILFRED LEwIs, Recording Secretary. 
RECORD OF THE ANNUAL MEETING. 

The second annual meeting of the Club was held 
on Saturday evening, Jan. 10, and, in the absence 
of Mr. Thomas ©. Clarke, President, the chair was 
occupied by Prof. L. M. Haupt, Past President. 
There were present twenty-seven members. 

The annual reports of the Board of Directors, of 


| the Secretaries and of the Treasurer were read, ap- 


proved and ordered printed. These reports show 
the Club to be in a flourishing condition. During 
the past year the membership has been largely in- 
creased, the Club has moved into new and commo- 
dious rooms, and the experiment of publishing 
The 
library has been largely increased by contributions 
from members, authors and pu>lishers, and there 
have been received, in exchange for the ‘‘ Proceed- 
ings,” copies of reports and proceedings of nine- 
| teen engineering societies and the current numbers 
of twenty-one periodicals, including all the princi- 
pal engineering magazines. 

The tellers appointed to supervise the annual 
election reported the following gentlemen elected 
officers of the Club for 1880: 

President, Mr. Frederick Graff; Vice-President, Mr. 
Percival Roberts, Jr.; Recording Secretary, Mr. Wil- 
fred Lewis; Corresponding Secretary and Treasurer, 
Mr. Charles E. Billin; Board of Directors, Mr. Rudolph 


Hering, Mr. Coleman Sellers, Jr.. Mr. Howard Mur- 
| phy, Mr. George Burnham, Jr. 


Mr. Graff, the President elect, was then intro- 
duced, and, with a few appropriate remarks, en- 
tered upon the duties of his office. 
| A-special meeting of the Club was called, and 
| the following gentlemen were elected members: 
|Mr. John C. Trautwine as honorary member; 
Messrs. F. S. Miller, Axel 8S. Vogt, David Town- 


isend, P. F. Brendlinger, H. G. H. Tarr, Horace 


pipes had to be dug up to clear away the mud, sand' THE AMERICAN SOCIETY OF CIVIL ENGI- See, C. A. Merriam, T. Roney Williamson, H. A. 


and dirt which accumulated on them. The river NEERS. le MT 4 E. d'lnvilli Fa 
has been frozen over for some time, and the street | ; s P ee LTT RE ee ee ee ee eee 
: | An adjourned meeting of the American Society | members. 
hawkers are selling small brass medals struck off | ete ; rey : 5 cates 
: 7 x of Civil Engineers was held at 104 East Twentieth} Motion to amend Article III. of the Constitution, 
in commemoration of it. Now, however, a thaw has - ; ° - , ‘ 
; . | street, on Wednesday evening, when Geo. W. Dresser which had been submitted to letter ballot, was 
set in, and yesterday we had rain, so that street | : : : - 
teat to wba’ ble.” presided, and at which there was a large attend- | lost; amendment to Article VIII. of the By-Laws 
‘S cs ‘ance of members and visitors to listen to the | was adopted. Cuas. E. BILLIn, 
F.CTORS OF SAFETY, DANGER, AND IG-' continuance of the discussion upon the Inter- Corresponding Secretary. 
NORANCE. ,oceanic Canal question. After the appointment | TE - enteientineteiiemiieniaatie 
BRUNSWICK, Me., Jan. 15, 1880. of committees to prepare memorials upon the late| Tye greatest elevations in the Black Hills are: 
EDITOR ENGINEERING NEWS : Geo. W. Edge, of Jersey City, and Thomas Addis | - _ er oe een ea ieee ; Crow's 
: | ; | Peak, 6,700; ountain, 6,750; Warren’s Peak, 
Segue Spee Seve 0; LEN TRS SOS NE ECU, He Pee OE OC eae ta Ge Siitbeast—Base Bathe, 6.008 fect. 
which suggest a question. We have in this place Society who died since the last meeting, the dis_ | : wn 
5 : ; ; ped : : \In the West—Inyan Kara Mountains, 6,750 feet, 
an iron bridge, which was warranted by its build- cussion for the evening was opened by Mr. AsH- 


| apa Crook’s Monument, 7,600 feet. In the south— 
ers to carry one ton per running foot. With such! sz. WeLcH, in a paper criticising Mr. Menocal’s ' Harney’s Peak, 7,740 feet. 
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THE TAY BRIDGE DISASTER. 

The train which was on the bridge when the lat- 
ter was carried away consisted of the engine and 
tender, two third-class carriages, a first-c car- 
riage, two more third-class carriages, a second-class 
carriage, and the guard’s van, or altogether seven 
vehicles arranged in the order in which we have 
enumerated them, Early on Monday an examina- 
tion of the wreckage was commenced by divers, 
und on Tuesday the first-class carriage was found, 
this being succeeded on Wednesday by the discov- 
ery of what are probably the remains of the whole 
train, although the parts in some cases appear 
to be so shattered that identification of all 
vehicles has not been possible. The train 
lites between the fourth and fifth piers of 
the large spans, and within the cage formed 
by the pair of girders with their top and bot- 
tom connections, the engine being about 30 
vards southeast of the fifth pier. It would thus 
follow that eight spans must have fallen beyond 
the point reached by the train. The fallen girders 
are reported to be in some parts much contorted; 
but no such detailed account has yet been given of 
their positions as would enable any deductions of 
value to be drawn, 


We stated in the early part of this article that we | 


proposed to confine ourselves chiefly on the present 


oecasion to a statement of the facts of the failure | 


of the Tay Bridge as far as they are at present 
known, and to abstain from attempting to draw 


any general conclusions from these facts, and | 
we take this course because we consider it especially | 


desirable that such an important failure should 
not be discussed upon insufficient data. Noth- 
ing is more calculated to cripple thorough in- 
quiry into the cause of such a disaster than 
the early evolution of pet theories, which but too 
often lead their authors to take a most distorted 
view of facts when these become available. For 
this reason we shall, as we have said, abstain at 
present from expressing any decided opinion az to 
the cause which led to the failure; but we may 
advantageously point to certain modes in whic 

the failure may have taken place. Up to the 
present, the only facts which can be said 


to be absolutely proved about the affair, are! 


that the bridge was sound very shortly before | the lee girder, the deduction above quoted as to the 


the arrival of the ill-fated train, that it failed 


while the train was passing over it, and that at the| becomes very materially modified. 


the. 


ENGINEERING NEWS. 


gives the detailed numerical results obtained from | 


‘the records of the anemograph (hourly velocity 


and direction of the wind), raph, and ther- 
mograph. These results show that at the time 
when the Tay Bridge disaster must have happen- 
ed the wind was W.S.W., and that the mercury in 
the barometer was at a height of about 28.98 in. 
Bearing these facts recorded by Professor Grant in | 
mind, it will be of interest to quote here the opinion | 
of Mr. Edgar Gilkes expressed in his paper read be- 
fore the Cleveland Institution of Engineers in 1872, 
and to which reference has already been made. He 
there says: ** A consideration of the action of the 
wind on this bridge will dissipate the often-ad- 
vanced theory that at some period it will be blown 
over, The exposed surface of one large pier is | 
about 800 square feet, and of the superstructure, | 


, which depends upon it, about 800 more, and so 


giving 800 feet for a train above, we have 2,400 

feet ; 21 pounds per square foot is the force of a. 
very strong gale, but it would take no less than 96) 
pounds per square foot on the surface given to over- | 
urn the pier. Even the most severe hurricane 

on record would equal only one-half this re-' 
sistant power.” It will be noticed that in these | 
remarks Mr. Gilkes takes the area exposed by the | 
superstructure of one span as that due to one 
girder only, but it is at least uncertain to what. 
extent the girder on the lee side of such a bridge | 
can be considered as shielded by that to windward. | 
With a perfectly horizontal wind blowing at right 
angles to the bridge, the shielding effect of the 
windward girder might be considerable, while on | 
the other hand, with a wind inclined to the horizon- | 
tal, its protective effect might be practically nil. 

This is a point on which further information is 
wanted. We may also point out that the train which | 
was traversing the bridge when it failed last Sunday 
exposed considerably over the 800 square feet of 
surface assumed by Mr. Gilkes. Such an engine 
and tender as that on the train would expose about 
370 square feet of side surface, while the surface 
exposed by each carriage would be fully 180 square | 
feet, or 1,260 square feet for the seven vehicles, 


| making a total for the train, including the engine, 


of 1,630 syuare feet. This is more than double the 
amount assumed in Mr, Gilkes’ paper. If to this be 
added an allowance for the effect of the wind on | 


resisting power of the bridge to lateral force 
It would, | 


time when the catastrophe occurred a gale of | however, be useless to dwell further on this 


exceptional severity was blowing. Now it va gonad 
the | 


to us that there are only four modes in whic 


point in the absence of data which would 
enable the assumed stability of the piers! 


failure of the bridge can have occurred in any way|to be checked. As for the wind pressure re-| 


consistently with the facts as far as they are, 
known, and these are: (1) that the train should | 
have been partially overturned, or caused to leave | 
the rails by the force of the wind, and that in so | 
doing it should have so injured the lee girder as to | 
cause the destruction of the bridge; (2) that the gird- | 
ers should have failed laterally ; (3) that the girders , 
should have been canted over on their piers and in | 20,000 Ibs., which would act with a 
falling have destroyed the latter ; and (4) that the| age equal to half the distance between cen-| 


quired to upset an ordinary railway carriage, it may | 
be pointed out that with a side surface of 180) 
ampere feet, with the centre of area say 7 ft. | 
above rail level, each pound of wind pressure 
per square foot would exert an overturning mo- | 
ment of 180X7=1260 foot-pounds. On the other | 
hand, taking the weight of the i at | 
ever- | 


failure should have been due to the insufficient| tres of rails, or say 2.46 ft., we have 20,000x 
resistance of the piers to lateral strain, the piers , 2.46—49,200 foot-pounds as the resistance to be 


first giving way and the superstructure then going | 
over bodily. Sir Thomas Bouch, it is re +I 
advocates the first of these hypotheses, while we | 
are inclined toward that last mentioned, although, | 
in the absence of detailed information on many 
points, we have no desire to urge our views. 

As regards the force of the wind on Sunday night | 
some interesting facts have been furnished by Dr. 
Robert Grant, F.R.S., the professor of astronomy | 
at the University of Glasgow, where a very com- | 
plete series of meteorological observations have | 
for many years past been carried on. After de-! 
scribing the weather early on Sunday morning, 
Professor Grant says: ** At 10 a, m, the barome- 
ter again began to fall, and continued to do so 
till 5 p.m. At the same time the wind, which | 
was blowing from the southwest, began to veer: 
round toward the south, and thence to south- 
east. A little before 3 p.m. the wind suddenly | 
returned to the south, and commenced to blow vio- | 
lently and with increasing velocity, At 3 p. m. | 
the hourly velocity of the wind was 24 miles, at) 
3:30 it was 42 miles, at 4 it was 42 miles, and at | 
4:20 it was 60 miles. At6 p.m. the velocity was | 
also 60 miles, but at 7:10 it reached 72 miles, and | 
again at 8 p. m. there occurred a gust which 
brought the volocity up to 72 miles. ~This was the 
highest velocity attained, so far as could be indica- 
ted by our measures. Ido not entertain the least 
doubt, however, but there occurred from time to 
time sudden gusts of wind, which attained a, 
velocity of 90 miles an hour. This is equivalent 
toa pressure of 40 lbs. on the square foot. On the 
occasion of the great storm of January, 1868, the | 
maximum pressure, us indicated by Osler’s anemo- | 
met r, amounted to 42 lbs. on the square foot. The) 
conclusion at which I have arrived is that the | 
storm of last Sunday was somewhat less intense | 
than the great storm of 1868, but that it almost | 
equaled it in this respect.” Professor Grant then 


i 


consist of 


TT np the wind pressure required would | 
49,200 
thus be 





1,260 


| of course an approximation, and would be varied | being filled up with b 


according to the loading of the carriage. 
It is expected that a of Trade inquiry into | 
the cause or causes of the disaster will be opened 
next Saturday, and we hope by next week to be in> 
possession of more precise facts. Major Marindin ar- | 
rived in Dundee on Monday,and oneof his co inspect- 
ors, Maj.-Gen, Hutchinson, who officially inspected 
the bridge prior to its opening, arrived on the follow- | 
ing day. th of them have made most careful | 
examination of the condition of things that now | 
wresents itself, and they have had every assistance | 
frais the railway company’s officials and the har- | 
bor authorities. It is reported that the gentlemen | 
who have been appointed to form the court of in- | 
uiry ordered by the Board of Trade are Colonel | 
Tolland. Mr. Rothery, one of Her Majesty’s Wreck | 
Commissioners, and Mr. W. H. Barlow, Presi- 
dent of the Institution of Civil Engineers.—En- | 
gineering, Jan. 2. 
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FORTH BRIDGE. 


Abstruct of Specificateon of Foundution-wurk, Brickwork, 
and Masonry to be executed in the Erection of the Abut- | 
ments, Piers, and Tower Piers of the Bridge for args | 

Forth Bridge ilway 


Railway No. 1, authorized 3 y 
of Forth, near Queens- . 





Act, 1873, over the River or 

Jerry. 

The will commence ou the south bank of the Fo: th 
at Newhalls, cross the river by the west end of Inch Garvie 
Island, reach the Fife shore at the North Ferry Coastguard- 
house, and terminate at the Old Quarry ane aw 
north of North Queensferry, the length of the ; 
2,620 yards, or thereabout. i 

General Description.—From & height of 25 ft. above highb- 
water test, Gee expeerting towers for = > 
mild steel, having base and top event earete. beck 


ma 
| of the arch. Springers to be of ashlar. The 
be equal to full of 


— == 39.2 lbs. per square foot. This is 


JAN. 17, 1880. 





tower will have sixteen columns, in groups of four columns 
each, all braced w- A for each ss , 
cae togethe pier grou ~ neg 


| 


up from the 
work and concrete to-the level of 18 ft. above high-wate; 


level, on which will be placed a strong girder framing, fo 
distributing the weight over the piers Bae ca 
columns be erected On the top of group of 
columns will be placed a framew on which the chain 


saddles will rest. The saddles will be of mild steel, semici: 
cular in section at the top for placing the . which are 
to secure the ends the anchoring chains 
The back or main anchoring chains will be anchored 
ee formed of brickwork and farene: he sup 
mentary ———e chains, from sadd of the 
central towers, will anchored in the girder framiny 
2. which the columns — Rg Bmp | =e a. 
large span girders w . ; in 
the center, and 19 ft. high atthe ends. There will be two 
main girders 16 ft. apart, centre to centre, braced top and 
bottom, for each span of single line of roadway; and the tw. 
roadways, 100 ft. apart, centre to centre, will be connected 
— by light girders, in the manner of horizontal diagv 
bracing, between the main girders. The mai 
Sanayi rest at each on cross girders provided for 
between the columns of the towers, and they will b- 
further rted from the chains passing over the tower. 
by vert 50 ft. apart. The suspension 
e will each consist of four links in section, and there 
will be four chains to each single line of roadway, one on 
ae of each oe oar a the — be ney ype ye their 
ve ers centre 0 spans by a passin, 
through in chains met sep From the} its of oe 
nection with the chains the first eight suspension bars— 
reckoning from the towers in each case—oblique tie- bars will 
converge to the ends of the — being there 
made for riveting the ends the tothe girders. The 
links of the whole of the chains will be formed of high-class 
steel bars, and connected with steel . The suspension 
bars, the oblique tie-bars, and the v bars between the 
central towers, will also be of the same quality of steel. The 
back or anchoring chains, and the horizontal chains between 
the central towers, will be trussed. The roadway to be 
placed on the bottom members of the 1603 ft. 


© 
oe 


a girders, 
and on the members of the whole of the other girders, 
and will co of cross girders, with timber waybeams and 


Contract No.1 embraces all the masonry, ashlar, brick 
work, concrete, excavations for f ns, and foundetion 
one incidental to the construction and completion of 
the abutments, piers, tower piers, and anchoring towers, ma- 
terialsof every description, permanent and temporary, as 
well as all labor, workmanship, carriage of material, tools, 

ry, caissons, coffe! 8, e . Vessels, boats, 
ete., neces’ to construct and complete the above 
mentioned works of bridge. 

Land Works: Abutments.—The abutments to be built of 
masonry. Thé excavation to be made to such depth as shall 
secure a good foundation. The material excavated to be de 

ited in the embankment at the respective ends of the 
ridge. The girder and arch piers to be founded on a bed of 
cement concrete 2 ft. in thickness, and the abutments and 


| wing walls on similar concrete 18 in. thick, and have a scarce 


ment of 12in. The masonry of the pier between the arches 
—north side—to be built of solid squared rubble, no stone 
being less than 4 in. thick, 10 in. long, and 14 in. on the bed , 
each stone being carefully dressed on beds and joints, so as 
to make the closest possible work. The girder pier, the back 
walls of the abutments, the wing walls, and —— walls 
to be of squared rubble with ordinary rubble backing : 
the face-work to. consist of stones con not less 
than one-third of a cubic foot, and to be -dressed 
beds and joints, but may be rock-faced. The backing to 
consist of substantial ru masonry and to be well bonded 
be he thes Sale Sars Seng oe less than one Sone 
every superficial yard of work. The inside w in 
abutments, San. and to the arches 


common ru . Corners 

cubic yard for both the solid and squared rubble 
ing, each to havean area of not less than 2 
a draughts, but 
work of spandrels to be 


$ 
= 
& 
F 
g 


ringers to the 
projec: in. over the face of the walls The arches to be of 
ork in cement. 


to include eentering. : 
bed-plate,and have holes drilled for holding down bolts. 
Aokier and f” 


ing of sand and then 


drip-pi to be provided in the backing and arches. The 
voilie ia the abutment to be filled in with quarry shivers or 
broken stone, 

Land Piers.—Piers Nos. 1, 2 
22 inclusive—north side. The pie 
in. a . centre to centre, to be 9 ft. in 
= Oe eee eee the 
yottom being us regulated according 
The width of the piers to be 28 feet. 
at the ends. Where rock is not found on the surface, but 

material ex 


stepped, and the top 
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| | 
ordinary tides at erry to be 18 ft., and | of the Garvie and the Fife towers being 1,716 ft. 3in., of distance apart longitudinally in each tower being 90 ft., 
high-water ere, en as 9 ft. above; and low- Garvie and Garvie South 442 ft. 9in., and of Garvie South centre to centre in each case. 
water level as 9 ft. below the ordinance datum: and in all and the Queensferry tower 1,716 ft. 3 in., the distances inall Queensferry Tower Piers —The piers for this tower, vary 
cases where the words “high-water level,” or “low-water cases being from centre to centre of towers, and measured in ing in depth, will be founded with cylinders in the same ma 
level’ are mentioned in this specification, it is to be urider- the line of the centre line pro of the 


per . terial of silt and boulder clay as the adjoining piers of the 
stood that the respective levels thus brought out are those Tower Piers.—Eacbh tower to have four piers each. and the 


referred to. 3 as . 

Piers Nos. 4, 5, 6 are, for a double line, to be 147 ft. 6 in. 
apart, centre to centre, and will be founded on rock bet. een 
high and low-water mark. The rock to be excavated for an 
area equal to the base of the , and properly leveled to re- 
ceive the brickwork. The iding will be tide-work up to 
high-water level, aud must be protected as much as possible, 
while in during the and ebb of the tide. Any 
silt or mud that may have on the brickwork to be 
carefully washed before b ing is resumed. A stone 
belting, chisel-dressed, 2 ft. in depth, and 2 ft. 6 in. on the 
bed, is to be introduced into the brickwork of the piers, at the 
level of 3 ft. above high water: above the belting the piers 
will be the same as specified for the land piers. 

Piers Nos.7 to 11 and 12 E. to 13 W. inclusive are to be 
founded below low-water level, the depth of water varying 
from 2 ft. to 4 ft. at low water. Nos. 7 to 11 to be built for 
double-line spans, and placed 147 ft. 6 in. apart, centre to 
centre, Nos. 12 E. to13 W. are for single-line spans, and 
will be 179 . 6 in. apart, —_— S —_ n aw 
each pair ctively 5 . and 85 ft. apart trans. 
versely. Cylinders a the description hereafter described, to 
be sunk in the bed of the river for the purpose of founding 
these piers, and the material falling within the bottom cir- | 
cumference of the cylinders to be excavated as they are sunk | 
down. The permanent cylinders for founding the | 
to be sunk to the respective depths of the foundations of the 
piers. The borings indicate rock at the site of some of the 
piers nearest the shore, but generally a light silty material 
overlaying a stratum of strong clay and boulders; and the 
cylinders must be sunk into the denser material for a depth 
of 6 ft. at least. Where rock is reached the surface must be 
dressed to a uniform level, or made level with strong con- 
crete, for the cylinders to rest upon. -The outside diameter 
of cy! nders to be, for piers Nos. 7 to 11, 37 ft., and for piers 
12 E. to 13 W. 30 ft. h sizes of cylinders to bell ft. in| 
depth, and constructed of malleable iron plates and angle 
irons. The outside plates to be \ in. thick, and ed with 
interior angle irons and outside strips. to be caulked at the 
joints, and well rivetted, so as to rfectly water-tight. , 
Around the exterior of the cylinders. for a height of 3 ft. 
from the bottom, there will be an additional \% in. plate, and 
in the interior, at the height of 2 ft. 9 in., a curbing, also ex- 
tending round the entire circumference, will be formed by a 
horizontal plate 18 in. in width, connected by angle irons on 
one side to the plates of the cylinder, and on the other to a 
beveled plate, the lower side of the latter being riveted to the 
bottom of the cylinder, and thus forming a bell- mouth thereto. 
Onthe curbing a lining of brickwork in cement, 18 in. in 
thickness, and extending up to within 1 ft. of the top of the 
cylinders, to be built therein vious to the floating ‘out of 
the cylinders from the place where they are constructed. The 
top of the cylinders to be formed for attaching thereto the 
temporary caissons which the contractor will —— to pro- 
vide for tloating the cylinders—with the aid of barges—to, 
and sinking them in, their permanent postition. The tem 
porary caissons to be so provided shall be of malleable iron, 
and of the same diameter as the permanent cylinders to 
which they are to be attached, and shall form a continuation 
thereof in height corresponding to the depth it may be found 
necessary to sink the cylinders, the top of the caissons being 
in all cases not less than 5 ft. above high-water level. They 
must be so connected to the permanent cylinders as to have 
a water-tight joint, and at the same time be capable of being 
readily disconnected when any one pier for which they have ! 
been used shall be built up to aheight of 5 ft. above low- 
water level, so that they may be remuved and similarly used 
for other piers. When the cylinders have been sunk in their 
proper ition, and to the required depth, and the material 
wii u area has been excavated to a uniform level at the 
bottom, they shall be filled with cement concrete up to the 
level of the top of the brick lining within them. ie con- | 
crete to be filled in layers not ex 2 ft. in thickness, and 
when the whole has become properly consolidated, the build- | 
ing of the brickwork of the piers shalkbe commenced t | 
The cylinders shall in all cases be cleared of water previous | 
to the brickwork being commenced. These piers will be 28 | 
ft. by 9 ft. at the top for the double line, and 21 ft. by 9 ft. | 
for single line. They will be built vertical at the ends, | 
and have tooth-chamfered corners, but have a batter on the 
sides of 1 in 60 from top to bottom, and they will be further | 

on eee on eacb _ in a form. The | 
brickw ol segments to ge ly stepped up so as) 
to meet the sides of the piers at t o height, from the =e of | 
the concrete, of 15 ft. on those for the double line, | 
and 9 ft. on those for the single line. When the piers | 
have been built up to the height of 5 ft. above low-water 
level, the coger caissons are to be detached from the | 
cylinders and floated away. The oe of the brickwork | 
will then be done tide-work to high-water level. At the height 
of 3 ft. above high-water level a chisel-dressea stone belting, | 
2 ft. in thickness and 2 ft. 6 in. un the hed, having a projec- | 
tion of 4 in,, is to be laid, the brickwork to be levelled with | 
the top of the belting. The piers having been finished level | 
with the top of the stone beltings, they are to be left so until | 
the main ers for the roadway are floated out and } 
thereon as a preparatory step to being lifted to the top of | 
the piers; and no portion of the brickwork of the piers above | 
th: level of the belting shall be commenced until she girders | 
have been placed in the exact position for being afterward 
lifted. Above the stone belting the piers are to be built re- | 
cessed and finished as described for the land piers, except | 
that it is proposed to lift up the main girders from the top of | 
the piers, through ses to be left in the brickwork imme- 
‘liately over the ition of the giiders as placed on the belt- | 
ing. These spaces to extend from the top of the belting to | 
Suna and be not less than 3 ft. in width, and of | 
such depth into the piers as to leave a wall of brickwork 2 ft. 
6 in. thick up the centre of the p. The spaces 
formed so as not to interfere in least with the 
of lifting, and they shall be built up immediate}: 
respective girders for —_ they have been f: 


up their 
Piers 14 E and 14 W.—The two single-line piers 14 E. 
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smaller spans, though considerably deeper. The cylinders 
for each pier to be 50 ft. outside diameter, of malleable iron 
They will be 12 ft. in height, the thickness of the outside 
plate being 3% in., and strengthened at the bottom with one 
additional outer plate, extending to the height of 4 ft. 4 in. 
In the interior of the cylinders, and ata height of 4 ft. from 
the bottom, a curbing, extending around the eutire circum 
ference, to be formed of malleable iron plates and angle irons 
similar to that described for the smaller cylinders, the width 
of the curbing in this case to provide for a lining of brick 
work in cement ® ft. in thickness, and which lining will ex 
tend up to within 1 ft. of the full height, and be built in the 
cyhaders previous to their being floated from the place where 
they are constructed. Within the interior and around the 
top of the cylinder, provision to be made for fixing thereto 
the temporary caissons to be provided by the contractor for 
floating the cylinders with the aid of barges to, and sinking 
them in, their permanent position. These caissons to be of 
the same diameter as the cylinders to which they are to be 
fixed, viz., 50 ft., and efficiently constructed, etc., as before 
specified that those to be provided for the cylinders of the 
smaller spans, except that for piers Nos. 2 E. and 2 W_ it will 
be desirable to provide additional water-tight connecting 
joints in the height of the caisson, the total height necessary 
ing 56 feet, The cylinders having b en placed in the cor 
rect positions of their respective piers, they shall be sunk 
through the silt and into the boulder clay for a depth not less 
than 6 feet, and as the clay dips to the northward. this shali 
be the least depth sunk into the clay in the circumference of 
the cylinder. The material within the area of the cylinders 
to be excavated, and they will be sunk down as the material 
is removed. The bottom of the excavation to be finished to 
a uniform level, and the cylinders filled with cement concrete 
up to the level of the top of the brick lining within them 
When the whole of the concrete has become consoli- 
dated, and the cylinders cleared of water, the build 
ing of the brick-work of the piers to be commenced 
thereon. The ers will not be of solid brickwork, but 
have a core of cement concrete 14 ft. square. The outline of 
the piers at the base of the brickwork wil) be a circle 40 ft. 
10 in. in diameter, but at a height of 9 ft. they will have as- 
sumed that of a square, each side of which will be 31 ft., less 
a 2-ft. chamfer at each corner, the change of form being ob 
tained by gradually stepping up the segments of brickwork 
outside the line of the square. From the height of 9 ft. above 
the top of concrete foundation the piers will be continued 
square, with the chamfered corners, up to their full height, 
being built within the temporary caisson to a height of 5 ft. 
above the level of low water, when the caisson will be re 
moved, and the brickwork carried up to high-water level by 
tide-work. and will be finished at the height of 15 ft. 6 in. 
above high-water level with a course of chisel-dressed ashlar 
2 ft. 6 in. in thickness, and of the full width of the brickwork. 
Ou the stonework, a square framing of mild steel double box- 
irders, 7 ft. in height, for carrying the steel columns, is to be 
ided, and the surface:«f the stone must be dressed to a 
uniform level. These girders to be provided and placed by 
the contractor for the steelwork. Along the exterior, and on 
each side of the box-girders, is to be a facing of brickwork in 
cement of the same height as the girders, and 18 in. in thick 
ness. The interior of the boxes to be filled with cement con 
crete. The core of concrete, 14 ft. square, will start from the 
top of the concrete in the cylinders, and be @ontinued up 
through the piers to the level of the top of the ashlar course, 
and afterward finished level with the top of the box-girders. 
Garvie South Tower Piers.—These piers to be founded on 
rock having a sloping or shelving surface, the dip being to 
the south-westward. Itis not proposed in thiscase to exca- 
vate or dress the rock so as to obtain a level bearing for the 
cylinders, but to form a foundation. on the rock with cement 
concrete in sacks, the laying of which will be commenced on 
the sloping rock outside the cylinder. Permanent cylinders 
to be provided 50 ft. in diameter, lined with brickwork in 
cement, and be in all respects similar to those to be adopted 
for the piers of the Queensferry tower, except that around 
the exterior provision will be made iv each cylinder for eight 
vertical and equidistant malleable iron legs, 18 in. in diame- 
ter, with cast-steel points, and y contrived that they can, in 
connection with machinery or gearing, be raised or lowered 
to meet the varying level of the rock on which the piers are 
to be founded. The contractor to provide temporary malle- 
able iron caissons 50 ft. in diameter, as for the Queensferry 
tower piers, for the floating and lowering, etc., of the cylin- 
ders; but these caissons li have legs in continuation of 
those in the posmianees cylinders, and so arranged that they 
can be readily connected and disconnected therewith. The 
machinery for — the legs to be erected on the top of 
the caissons, each leg having its own adjusting gear. n 
the cylinders have been floated out and placed in position 
they will be lowered down, at the same time care being taken to 
adjust the length of the legs to suit the different levels of the 
rock: and when they have got a fair bearing and been so ad- 
justed that the bottom of the cylinder is level or uearly level 
with the highest point of the rock on which any one part of 
its circumference can rest. arrangements to be made for lay- 
ing the sacs of concrete. Machinery for mixing the con- 
crete, and apparatus for lowering the skips in which the sacks 
will be p' and filled, to be erected on the top ‘of the cais- 
sons. e sacks to contain from fourteen to twenty tons of 
concrete, and a quanty of loose concrete to be put in the bot- 
tom of each skip previous to the sacks being placed therein, 
so that any inequalities between the sacks previously laid may 
be the more readily filled up. The apparatus for lowering the 
skips tobe so arranged that it will be capable of being moved 
round the cylinder, and effect the lowering at or opposite to 
any point inits circumference. The sacks are to be laid in posi- 
tion toa pian, and as near the order and position shown thereon 
as practicable. The laying of the sacks of concrete to be com 
menced outside the cylinders, the distance therefrom being 
greater as the slope of the ground is steeper, so as to give a 
good footing to those to be built close around the outside, and 
up to the top of the permanent cylinders. When this build 
ing has been satisfactorily completed, the area enclosed by 
the sacks of concrete and within the interior of the cylinders 





pe a up en anenene coneeene Se — the “4 = the 
5 spans, ween wers, ning wi m, the bi work, ete., 01 
fees pA tL ieee ae the ao oo be queceeded with and carried up to a high water fevel, 
in the centre line of their respective roadways. 100 | ly as hereinbefore specitied for the piers of the Queens- 
ft. apart, centre to transversely. These piers will be erry tower. At the level of high water a stone belting, 2 ft. 
rectangular in form base, founded on rock in a in depth and 2 ft. 6 in. on the bed, to be introduced, and the 
depth of water of about 32 ft. at low water, the surface of the brickwork then continued a te Se height of 18 ft. above 
rock to be cut or dressed to a uniform level for an area equal water level. and then level for the box girders 
to the footings of the base of the The foundations to bedded thereon. The girders to have a facing of brick- 
be , and the brickwork of the piers built up to low- work, and the concrete to be finshed as specified for the 
water under air pressure, and continued up to high- | piers—eight in wumber—in the elevation of the bridge, and on Queensferry towers. In this and the Garvie tower brick 
water level tide-work. ' which the of four iron columns are . will arches will be thrown between, the piers Nos. 1 E. and 2 E., 
Towers.—The su towers of the large span girders be this number being required each | and between 1 W. and * W. of the respective towers. T 
tbe placa in pation. Of the tra ental tomarono ene of Fonda The centres of te Ree eee ee renee fe 
wand tha sputhantst an Garvie South ; the nesthand | ouatelios of each - parallel | from | will extend in width equal to that of the pier. less the cham 
tower as the Fife tower, and the south-end tower as the | the centre line prover of bho one fered corners; the stone belt for this width will form spring 
Queensferry tower. The position of Garvie tower having on the west side thereof, and the piers will be referred to as ersfor the arch ‘The arches to be built over with sol 
been first fixed on the ground, that of the other towers to be | east or west, to the line on which t situate ; | brickwork level with the top of the piers. The whole to be 
determined by measurements therefrom; the distance apart ' their distance apart will thus ft., their ' built in cement and the tace-work to correspond with that of 
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the piers. The top of the brickwork to be finished level with | 


cement. 

Garvie Tower Piers.—-Drawings Nos. 14 and 15. The piers 
for this tower differ in design from those of the preceding 
towers, but only tothe extent that the circular base and the 
concrete foundations are diepensed with. The piers to be 
founded as hereafter described, and the brick work will be 
Sift. square from top to bottom, less a 2ft. chamfer at each 
corner, and have a core of cement concrete 14ft. square. 
Piers Nos. 1 E. and 2 W. to be founded on rock at or near to 
the level of low water. The rock to be excavated to such 
depth as the broken and uneven surface thereof may render 
necessary, 80 as to give the whole area of the brickwork a 
level and uniform bearing on the solid rock. Pier No. 1 W. 
will be founded on rock in about 5ft. of water at low water, 
the uneven or sloping surface to be reduced by blasting, anda | 
level bearing for the brickwork to be prepares under air pres- 
sure. The rock on which pier No. 2 E. is to be founded al 
considerable dip or slope te the northward, the greatest depth 
of water in the width of the pier at low water being 41ft. A 
level bed for the brickwork and concrete of the pier will have 
to be formed in the rock 3 blasting so much as can be done 
by that process, and the whole area then dressed to a level 
and uniform surface under air pressure. The level bed thus | 
prepared shall be equal in area to the base of the pier, and | 
to be at such depth below low water level that in the vertical | 
line of the north side of the pier for its whole length the rock | 
will be cut into for a depth not less than 6ft. The brickwork | 
and concre.e of the piers Nos. 2 E, and 1 W. to be built up 
from the foundation to low water level under air pressure. 
The whole of the four piers, from low water to high water 
level, to be built tide work, and above that level to be the | 
same as specified for Garvie souch tower piers. 


Fife Tower Piers.—The piers for this Lower will be 31 ft. 
square at the base, less 2 ft. chamfer at each corner, and 
have a core of cement concrete 14 ft. square, They will be 
continued up this form and finished at the top precisely the 
same as specified for the — of the Queensferry tower. 
Piers Nos, 1 E. and 1 W., will be founded at or near low-water | 
level, and Nos, 2.E. and 2 W. at about high-water level. They | 
will all be founded on rock, which must be quarried out to a | 
uniform level equal to their bottom area, 

Anchoring Towers,—There will be four of these towers in | 
which the back or main anchoring chains are to be anchored, | 
their positions being shown on the drawing. The two south 
towers will be 587 ft. distant from and south of the Queens- 
ferry tower, and the two north towers 587 ft. from and north | 
of the Fife tower, centre to centre in each case, and measured | 
in line with the centre lines of the respective single line road-— 
ways of the 1,603 ft. spans, for the chains of which the towers 
are to be respectively built. The two south anchoring towers | 
will be founded in about 3 ft. of water atlow water, within an | 
ordinary cofferdam of timber piling and puddle wall, the di- 
mensions of the cofferdam being such that the two towers | 
can both be built in the area within it. The borings show the | 
bed of the river at the sites of the cofferdam to consist of silt | 
overlying boulder clay, and the — must be driven > | 
the silt and into the elay for a depth of not less than 6 ft. 


The dam t> consist of two parallel rows of sheet | 
piling, & ft. 6 in. apart centre to centre, the out-| 
side row being whole timbers; but in the inside 
row only every fifth pile will be whole timbers, | 


the intermediate piles being half timbers. Each row o! 
»iles to be secured with three tiers of whole timber waling 
polted thereto by inch bolts; or the waling the less 
thickness of the intermediate piles in the inner row to be 
made up with horizontal half-timbers. In driving the piles, 
rauge or bay-piles to be first driven 10 feet apart, and in the 
says between these the last three — driven in each bay to | 
be sawn tapered so as to wedge the whole of the piles close 
together. To outer and inner rows of piles to be of such 
length, that when driven the necessary depths, they shall 
stand 5 feet above high-water level at the top. The two 
rows of piling to be held together with 1% tie bolts, having 
good hea’ and nut washers; and also furnished with India- 
rubber washers to fit clos» to the bolts. The piling and shor- | 
ing in the interior of the cofferdam to be formed of whole 
timbers, the piling to be driven into the clay to the depths, 
and the shoring placed and fixed, as shown on dra ngs. 
When the timber-work of the dam has been completed. the 
space between the rows of sheet-piling to be filled in with 
puddle-clay, the silty material overlying the boulder-clay 
etween the piles removed, if found to be not water-tight, so 
that the puddle can be commenced onthe clay. The puddle 
to be of the best description of clay for that~ purpose, and | 
dropped into position in as large a quantity at a time as | 
possible, being afterward well packed round the wali and | 
tie-bolts. The cofferdam having been finished and made per- | 
fectly water-tight, the water within it to be pumped out and | 
the dam afterward kept dry. The towers will then be | 
founded and afterward built up therein to the height of 5 | 
feet above high-water level. hen the towers have been | 
built up to this height above high-water level, the piles of the 
dam to be drawn and the puddle rem >ved from the bed of the | 
river. The shoring in the interior to be removed as the towers | 
are built up, and the sides of the dam stayed from the build- | 
ing. For the purpose of founding the towers an area equal | 
to their concrete base to be excavated in their respective | 
sites, the position of which to be fixed as previously described. | 
The excavation to extend through the silt and into the boulder | 
clay for a depth of not less than 6 ft., and taken out to a uni- | 
form level at the bottom , The sides of the cutting through 
the silt to have such slope as may be found necessary to— 
make them stand, Each tower proper will be 45 ft. by 34 ft., | 
the base being enlarged by footings and extending longitudi- | 
naily for the buttresses which are to form part of the tower | 
to resist the puil of the chains, making the total outline of | 
the brick work #6 ft. by 40 ft. 6 in. e cement concrete | 
foundation will project 3 ft. beyond the base of the brick | 
work, and be 6 ft. in thickness. e concrete to be in layers | 
of not more than 2 ft. thick, well beaten, and finished per- | 
fectly level. The footings and outside walls with counterforts | 
to be built in brick work, the interior of the towers being | 
formed of cement concrete, from the concrete foundation | 
upward, in layers of 2 ft. in thickness The top of the towers | 
and the buttresses to be of solid brick work. All the brick 
work to be of the best description in cement. The chains will 
be built into the towers, and with the line of the chains | 
the buttresses will form an angle of 60 degrees. The but- | 
tresses, of which there wiil be two to each tower, to) 
be 8 ft. in thickness and 16 ft. apart, centre to centre. | 
The brick work to be bedded square to “the afigle of | 
60 degrees, and well and neatly joined into the ends of the 
towers. Atthe centres of the towers a transverse lattice 
girder is to extend between them, and for which stone-bear- 
ing blocks, each 4 feet by 4 feet, and 1 foot 3 inches in thick- 
ness, are to be provided. The transverse girder is to act in 
place of a pier, and will carry the ends of the main girders of 
the adjoining 144-foot span double line, and of the two 176- 
foot single-line spans. When the towers have been built up | 
to a level of 5 feet above low water, a portion of the brick- 
work is to be levelled for the ends of the transverse girders, | 
which are to be built thereon within the cofferdam for being 
afterward lifted up to their permanent position, and 
left in the building above this level, as specified for piers Nos. | 
7 to 11, except that the width of the spaces in this case will | 
be 4 feet. At the height of 15 feet above high water level, | 


the anchors for the chains are to be built into towers, and | 





at this height the contractor will require to level up the work ' 


_ able to determine the exact load that a given pillar | yy 
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' tory for the strength of long columns. The fol- 
lowing are deduced from the theoretical for- 
mule of Weisbach and others; breaking weight 

m2 ET 


and stop building and concreting until the anchors and the 
ends of the chains which are to be fixed therein have been ac- 
curately in their nent position by the contractor 

for the steelwork; the ing of the towers shall then be | 
completed, as shown on drawing, except that the spaces be- | 
fore referred to shall be provided and remain until the» 
girders have been lifted up to their full height, when the. 





Using for long columns a greater factor 


-. 





® shall be immediately built up and neatly joined into | s 

the rest of the brickwork. The two north ancho towers of safety, 10, we have W — m2 EI . 
will be fixed in tion in manner similar to the south towers, > Mea ae ve a ; or, for solid 
and as previously déscribed. | 10P 


Order of Procedure with Works.—Of the foregoing works | 8quare or rectangular pillars. 





the contractor shall first commence and carry on simulta- | Ex BxD 
neously the following, viz.: Piers 1 E. and 2 W., Garvie W= wilebiparer 
Tower; foundation excavation, 2 E. do.; the four piers of the | 1,750 L? 


Fife Tower; the North Anchoring Towers; piers Nos. 15 E. to 
17 inclusive. And atthe same time the construction of the 
following cylinders and temporary works, viz. : The‘ cofferdam 
for the South Anchoring Towers; the cylinders and one tem- 
porary cassion for double-line piers; the cylinders and one 
temporary caisson for single-line piers; the cylinders and one 


_ for hollow square or rectangular pillars, 
Ex (B3 x D — B® x d) 
ae, 
mns, 











_for solid cylindrical colu 





temporary caisson for piers, Queensferry Tower; the cylinders Ex I 
and one temporary caisson for piers, Garvie South Tower. | 7 = —- 
— +e : ~ aS _ 3 pe amr — } 2,970 L? 
piers . an a e above cofferdam, ¢ ers, and | : . 

temporary caissons having been properly commnented and for hollow cy lindrical columns, 
completed at the earliest possible dae the following works * , £x(D—d') 
| to be then commenced and carried on simultaneously with- WwW = —_——— 
in them respectively, viz.: The westmost of the South An- 2,970 L? 


choring Towers; che double-iine pier, No. 11; the single-line vaLves oF E, OR MODULUS OF ELASTICITY, IN POUNDS 
t wers: No, 11; 1 , Z PER 
pier, No. 13 W.: the pier 2 W., Queensferry Tower: the pier SQUARE INCH. ; 


2 W., Garvie South Tower; the pier 1 W., Garvie Tower. It | Lbs. Lbs 

being only intended that one n be provided for each de- | Cast iron............ 15,960,000 White oak ........ 1,620,000 
scription of cylinders, so soon, therefore, as the piers have | Wroughtiron....... 24,000,000 Southern pine... .. 1,700,000! 
been built up within them, respectively, to 5 ft. above low | Steel................ 31,000,000 White pine.......... 1,410,000! 
water, the contractor will remove the caissons as hereinbe- | White ash....... . 1,080,000 Yellow pine ........ 1,600,000 
fore specified, to be used for other simiiar piers. LOO oi cas cicews 2,046,000 Spruce.............. 1,600,000 


eo 


- tee 
STRENGTH OF COLUMNS. 


EXAMPLE.—What is the greatest load that a 
| wrought-iron cylindrical pillar, whose diameter is 
5inches, and length 30 feet, will bear with safety : 
Ans.— W = 24,000,000 kK 5X5 kK 5 & 5 + 2,970 
x 30 x 30 = 5,611 lbs. 
The above formule apply to long pillars of any 
aterial; but for cast iron, we have the more sat- 
ar formulz derived by Mr. Ernest Hodg- 
kinson from his experiments on the strength of 
cast-iron columns: - 
For solid cylindrical cast-iron columns, with flat 





From the American Architect, Boston. 


The use of columns or pillars in buildings is so | 
common that every architect and builder should be | 


or column will bear with safety. 

Usually, those who have written upon this sub- 
ject have entered so deeply into scientific consider- | 
ations, that the majority of those who should apply 





their formule have been unable to understand | ends 
them. | ; 9,890 D%.* 
The following formule and tables are deduced | W=—— 
from the best authorities on this subject. | : ee L. 
The following is the notation employed in the | for hiollow cylindrical cast-iron columns, with flat 
formule: ends, Sten inet. 08% 
Let A denote the area of the cross-section in| Ww = See ee P 
square inches; B, the external breadth, or least 437 


thickness, of a square or rectangular pillar; b, the| The diameter and length can be raised to the re- 
internal breadth of a hollow pillar or column, both | — power by obtaining the logarithm of the 
in inches; C, the resistance to crushing of one | diameter or length, multiplying it by the respec- 
cubic inch of the material; D, the external diam-. tive power, and then seeking the number corres- 
eter of a cylindrical column, or the depth of a | ponding to the logarithm; or it may be found by 
square or rectangular pillar; d, the internal diam- means of tables made for the purpose, such as 
eter gr depth of a hollow column or pillar; E, the those given by Mr. Trautwine in his hand-book for 
nfodulus of elasticity; L, the length of column of | engineers. 
pillar in feet; 1, the length of column or pillar in| If it is desired to obtain the breaking weight of a 
inches; W, the greatest load that the pillar wilh) long pillar, multiply the safe weight by 10. 
sustain with safety. edium Pillars.—Under this class are placed 
It has been found that the manner in which those columns or pillarsin which the ratio of the 
a column or pillar breaks depends upon the ratia| length to the diameter. or least thickness, is be- 
of its length to its diameter, or least thickness. | tween that of the two classes. already considered. 
Hence pillars have been divided into Short, Long | Most of the columns and pillars in common use 
and Medium. _| come under this class, The formule in most gene- 
Short Pillars. — Under this class are placed | ral use for this class of columns are those deduced 
pillars of cast iron whose lengths do not ex- by Mr. Lewis Gordon from Mr. Hodgkinson’s ex- 
ceed five times their least thickness; and pillars of eee But for timber pillars, Mr. Tredgold 
wrought iron and wood whose lengths do not ex-| has altered Gordon’s formula, so that it will give 
ceed ten times their least thickness or diameter. ‘| results eeing more nearly with those obtained 
The safe load for a pillar of this class is obtained | by experiments. Mr. Tredgold’s formula for square 
| or rectangular timber pillars is 














AxCc 
by the general formula, W =—, 5 being the’ w Axc 

5 | (=e —. 

factor of safety. In special cases we have, for. 10/11 am} 

solid, square, or rectangular pillars, ; ‘a. B } 
_ _ Bae xo For cylindrical pillars, find the safe weight as if 

W = i the pillar were square, — divide by 1.7 
ta evlindrical ai | EXAMPLE.—What is the greatest load that a 
tor solid cylin a al pillars, , | white oak pillar, 10 inches square and 15 feet long, 
wa ™X4pxe we 31416 XC. | will sustain with safety ? 
5 : 4 20 : <i ia 225 

for hollow rectangular pillars, | NAST = POT XC TOO ET X [ ¥ 29x 100} P 


(Bx D—bxda)C. | 35,501 Ibs. 

r The following are Mr. Gordon's formulz for the 
'forms of cast and wrought iron pillars in most 
| general use: 

| For solid cylindrical columns of cast iron, 








5 
and for hollow cylindrical columns, 
3.1416 (D? — d*?) x C 


20 





} . A X 80,000 
VALUES OF C, OR RESISTANCE TO CRUSHING, IN POUNDS PER | = -———--___-; 
UARE INCH. { 1 t)?) 
Lbs. Lbs. | e714 — F 
Cast trom. «=... 80,000 Hemlock... ........... 5,400 | St eee 
iron.... 36, ied hata “thexavak : | : j 
Steel... ..-. ..-.., 114,000 hite 08k 22.2.0 220: Soap | Sot hollow cy lindane! eee es Someey tree, 
PP INIIIS 0 5.55 on 6.0: 8.140 White pine.............. 4,800 | wk ieee ae 
SRR Ree . OSG Pepeglen.... 2.02.52... 6,770 | ‘ee ff 12) 
Se ee eee 11,660 Spruce...... ........... 6,820 | gat a 
IEE, oibces cccde eacecs o, WR. SS cts 5, t | 3,000 “D | : 
EXAMPLE: What is the greatest load that a pillar for hollow cylindrical columns of cast iron, 
of white pine, 6 X 8 inches, and 6 feet long, will A x 80,000 
bear with Safety? | WY here os 
Ans. W = 6 X 8 X 4,800 + 5 = 46,138 Ibs. 6 {1+ I= | 
Long Pillars.—Under this class are placed col- | aa 400 (D , 
umns and pillars of cast iron and timber whose for hollow cylindrical columns of wrought iron, 
lengths exceed thirty-five times their least thick- | A X 36,000 





at 


ness; and columns.and pillars of wrought iron — | ia fy 


whose lengths exceed sixty times their least thick- | 4 s 4 af = b 
ness or diameter. 4,500 1” J 
There are no formule that are entirely satisfac- ' “7 Obtained from experiments by the writer. Fey. 
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for hollow or solid rectangular pillars of cast iron, 
A X 80,000 


1 (: 2)" 
! 


e/1+—— =~ 
500 |B) } 


for solid rectangular pillars of wrought iron, 


. la ; j 
ha section of wrought iron. 
tore ig A X 36, 





in which B = breadth of flange, a = area of both 
flanges, and b = area of web. 2 

In the above formule for medium pillars, the 
numbers in the derominator printed in heavy type 
are factors of safety, and should be omitted in ob- 
taining the breaking weight. ; 

The formule for medium pillars are in such a 
form that tables can be calculated for different 


values of - or ~ giving the safe or breaking load 
per square inch of cross-section. Below are tables 
of pillars of oak, white pine, pitch pine and spruce; 
for hollow cylindrical and rectangular cast-iron 
columns; and for hollow cylindrical and rectangu- 
lar wrought-iron columns. 

To use these tables it is only necessary to divide 
the length in inches by the breadth if rectangular, 
or the diameter if cylindrical, also in inches, and, 


looking in the first column of the table for the) 


whole number nearest that quotient, take out the 
safe load per square inch, and multiply it by the 
number of square inches in the cross-section. 
Thus: 
wrought-iron hollow cylindrical column, whose 
external diameter is 5 inches, and internal 4'5 


inches, and whose length is 15 feet. 


and, looking in the table for the strength of 
wrought-iron columns, we find opposite 36, under 
safe load, 6,9>7; multiplying this by the area of 
the cross-section = .7854 (D: — d*) = 3.73 square 
inches, we have greatest safe load 26,061 
pounds. 

In order to make a table for timber pillars we 


l 
have to change the formula by substituting for 
L, and the formula then becomes: ; 

Ww Axc 


sev det 


417.6 |B 


If the pillar is cylindrical, divide the results by 
KY 


STRENGTH OF RECTANGULAR TIMBER PILLARS. 





Axc 
w=— aiseneeity 
10 {114+ — [=\" 
- 4.6 B| | 


Lenctu Dirvipep Sare Loap in Pounps PER Square Incu. 
BY BREADTH. | 











I | | 
z | White oak. | White pine! Pitch pine. Spruce. 
| 9 ea ad 

8 538 | 383 340 )0CUff «548 
9 |; Si | s7t 523 527 
10 497 | 358 506 «=| «509 
il | 479 345 487 | 491 
12 | 461 332 468 472 
oo 
14 | 435 
15 | 406 292 413 416 
16 | 389 280 395 398 
17 | 37 268 378 =| «380 
18 | 355 256 361 =| 363 
5 | & | 3 | | Bt 
21 300 222 314 | 316 
22 295 212 300 =| 302 
23 281 202 286 «| «oss 
24 | 268 193 | 273 275 
25 256 185 261 263 
26 45 0C~<“‘ ‘;‘za TCU] 251 
27 234 168 238 240 
28 224 161 227 229 
29 214 |= #154 217 219 
30 24 6|C(ié«éMT? 208 210 
31 195 141 199 201 
32 187 135 190 192 
33 179 129 182 184 
34 172 1% 175 176 
35 165 119 168 169 





In using iron columns or pillars it is, of course, 
cheaper to use those of a pattern made by 
meneame ears new patterns made to 
order. Different iron mills have published hand- 
books of all the forms of columns, beams, etc., of 


What is the greatest safe load of a! 


l 
Here — = 36, | 
D 
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, their make, containing also much valuable infor- 


|mation, which they will send to architects and 
' builders on application. 

Any one desiring further information on the 
| strength of columns, or the manner in which the 
| formule are derived, will do well to consult Prof. 
| De Volson Woud’s treatise on Resistance of Ma- 
| terials, Rankine’s Civil Engineering and Mr. Bindon 
| Stoney’s ‘Theory of Strains in Girders and Similar 
| Structures. 


STRENGTH OF HOLLOW CYLINDRICAL OR RECTANGULAR CAST 
IRON PILLARS. 




















eas A x 80,000 e A x 80,000 
w= ———-— Vv : 
| { fa)?) &.f BY) 
O)4+—— i—| | 6)1+— |-| | 
{ 4 (DD) } 500 (| D 
Eas : 
<E~ .._ Breaking Weicut IN Sare Loap In PouNnpDs PER 
: a. & Pounps PER Square INCH. Sevare Inca. 
=hS4 
4 & id 
33 
gene) Cylindrical. Rectangular. Cylindrical. Rectangular 
5 75.294 76,190 12,549 12,698 
6 73,395 TA, RT 12,232 12,438 
7 71,269 72,859 11,878 12,143 
8 68.965 70,92" 11,494 11,820 
9 66,528 68,846 11,088 11,474 
10 64,000 66,666 10.666 11,111 
ll 61,420 64.412 10,236 10,735 
12 58,823 62,111 9,804 10.352 
13 56,239 59,790 9,373 9.965 
14 53,859 57,471 8.976 9,578 
15 51,200 55,172 8.533 9,195 
16 48,780 52,910 8,130 8,817 
17 46,444 50,697 7,741 8,449 
18 44,198 48,543 7,366 8,080 
19 42,050 46,457 7,008 7,743 
20 40,000 44,444 6,656 7.407 
21 38,050 42,508 6,341 
22 36.2.0 40,650 6,033 
23 34.455 38.872 ' 5,742 
24 32,787 37,174 5,464 
25 31,219 35,555 5,203 
2 29,741 34,014 4,957 
27 28,343 32,547 4.724 
28 27,027 31,152 4.504 
29 25,785 29, 828 4,297 
30 24,615 28,571 4.102 
31 23,522 27,310 3.918 
32 22,472 26,246 3.745 
33 21,491 25,172 3,581 
34 20,565 24,154 3,427 
35 19,692 23,188 3, 282 3,864 
| STRENGTH OF HOLLOW CYLINDRICAL OR RECTANGULAR 
| ? WROUGHT-IRON PILLARS. 
| w a A x 36,000 -w- A = 36,000 
: Rs os 12 )?) 
4}14+—-— j=] | 4)1+——|- 
| l 4,500 | D!} } | 6,000 |B) | 
} ~ 
FEC 
E Se 8 Pounds PER Square INCH. Square Incu. 
— 
a: sila iS Beis ade os el 
i zs Cylindrical. Rectangular. Cylindrical. Rectangular. 
| 8 35,495 | 35,620 8,874 8,905 
j 9 35,369 | 520 8,842 8,880 
10 35,217 | 35,410 8,804 8,852 
11 35,057 | 35,288 87) 8.822 
12 34,883 35,156 8,721 8,789 
13 34,697 35,013 8.674 8,753 
14 34,497 34,861 8,624 8,715 
15 286 34,698 8,571 8,674 
16 34,062 | 34,527 8,515 8,632 
17 33,827 | 34,346 8,457 8,586 
18 33,582 | 34,155 8,395 8,539 
19 33,327 | 33,957 8,332 | 8,489 
20 33,061 | 33,750 8.265 8,437 
21 32,787 | 33,535 8,197 8,384 
22 32,504 | 33,313 8.126 8,328 
23 32,213 33,083 8,053 | 8,271 
24 31,915 | 32.846 7,979 | 8,211 
25 31610 | 32,604 7:902 8151 
26 31,298 | 32,354 7,824 | 8,088 
27 30,981 | 32,100 7,770 8,025 
; 28 30,659 31,840 7,665 7,960 
2 30,331 | 31,574 7,583 7,893 
30 30,000 31,304 7,500 7,826 
31 29,665 | 31,030 7,416 7,757 
32 29,326 ( 30,758 7,331 7,689 
| 33 28,985 30,469 7,246 7.617 
| &% 28,642 | 30,184 7,160 7,546 
35 28,297 | 29,896 7,077 7,476 
36 27.950 29,605 6,987 7,401 
37 «27.603 | | 2N312 6,901 7328 
38 27.254 | 29,017 6,813 7,254 
39 26,906 28,719 6,726 7,179 
40 26,557 28,421 6,639 7,105 
41 26,200 | 28,121 6,552 | 7,030 
; 25,862 | 27,821 6,465 6,955 
| 43 25515 | 27,511 6,378 6,877 
| 44 25,171 | 27,218 6,293 6,804 
45 24,827 | 26,916 6,206 6,729 
| 46 24,486 26,614 6,121 6.653 
|} @ 24,146 26,312 6,036 6,578 
48 23. 26,011 5,942 6,503 
| 40 23,475 25,711 5,869 6,428 
| &O 23,143 25,412 5,786° 6,353 
51 22,514 25,113 5,703 6,278 
52 22, 24,816 5,622 6,204 
53 22.164 24,520 5,541 6,130 
33 biases | Bkose «© Saez S 93 
i ” | 
6 | «21,215 23,642 5,304 5,910 
57 | 2,906 | 23,354 5,226 5,838 
58 20,600 | 23,067 5,150 5,767 
59 20,298 | 22,782 5,074 5,695 
60 20,000 22,500 5,000 5,625 





values of C and E given above are taken 





' from those given by Barlow, Rankine, Wood, and 
other accepted authorities. F. E. Kipper. 





GENERAL INTELLIGENCE. 


ee" We solicit and are always pleased to publish in these 
cotumns anp items of interest that may be furnished us. 


GAS AND WATER. 

The property of the Citizens’ Gas Company, of In 
dianapolis, was sold on the 10th, on an execution in fa 
vor of the firm who furnished the pipe for the mains, 
for $21,164.44. 


The Geo. F. Blake Manufacturing Co., is engaged in 

eonstructing a single pumping engine, for the Winona 

| (Minn.) water-works, to furnish additional pumping 
facilities therefor. 


The Electrician says that a Belgian has invented a 
buoy, lit on the top by means of a vacuum-tube and an 
induction-coil, the primary currents being derived from 
large battery-plates immersed in the sea. 


The Citizens’ Gas-Light Co., of Vincennes, Ind., has 
ordered, for an elevator company at that place, a gas 
engine of 17 horse-power. This engine is expected in a 
short time from Europe, and will be the largest gas en 
gine in the United States. 


The 48-inch new American turbine, which was tested 
at the Holyoke, (Mass.) flume the other day, gave the 
following results: At full gate, .7715 per cent.; at 7 
.8093; at 3, .8034; at 9, .7685; and at ‘4, .7177. 
These figures give an average of .7740. 

Covington, Ky., has consolidated the offices of Super 
intendent and First Engineer of Water-Works in one 
office. Chief Engineer Rensford has reported. 563,872, 
753 gallons as the quantity of water pumped during the 
year 1879, and 56,189 bushels as the quantity of coal 
consumed in the same time. 


The Evening Telegram of the 13th gives in full the 
scheme for an additional water su yply for this city, to 
be drawn from the streams of Westchester County. 
Three millions of dollars are to be expended in getting 
an additional twenty millions of gallons per day. It is 
stated that work will very soon commence, as the sur 
veys have been completed. 


An electric light company has been formed in Cincin- 
nati, composed of A. D. Bullock, Chas. Kilgour, Andrew 
Erchenbrecker, Flaman Ball, and other capitalists, to 
manufacture and introduce an electric light invented by 
E. Edwards, which is claimed to be more practicable 
than Edison’s. The men named are among the wealthi- 
est and most enterprising business men in the city. 


The committee appointed by the city of Toronto, Can- 
ada, to investigate the condition of the water supply, 
have reported to the City Council that they find the 
works in a rather unsatisfactory condition. The water 
supply is very badly contaminated with filth,which leaks 
into the pipes. The water generally is filthy. The filter 
ing basin isa failure. If any further action is to be 


Breakinc Weicut tn Sare Loap 1x Pounps per taken by the city for a supply of pure water, the com- 


mittee recommend a tunnel and inlet house, t cost 
| about $150,000. They suggest better sewerage of the 
city, however, at present. 


In a dispatch from Washington on Saturday last it 
| was said that persons interested in electric lighting were 
| contesting Mr. Edison’s claim to_the carbonized paper 

horseshoe used in his new lamp. Mr. Edison says thgt 
he has never thought of making any such claim. What 

he does claim isa system for economical lighting, the 
| result of a series of improvements in dynamo-electric 

machines and generators, and an arrangement by which 

the current is controlled. The entire system 
jalready been patented all over the world. Mr. 
| Edison says: “The Patent law is explicit. A man 
| cannot imagine to himself what is to be done in the fu- 
| ture, write it down on paper without any idea of its ap- 
| plication, and then have it patented. If this were the 
| case, the greatest complications would ensue. The law 
| directs that an invention must be tested practically, 
| must be made of some value, béfore it can be claimed. * | 
| have made a certain combination, which is now being 
| practically illustrated. No one can legaliy claim it. [| 
| could, if I desired, put it in the market to-morrow, and 
| there could be no interference.” 


WasHINGTON, Jan. 10.—The Edison Electric-Light 
| Company is not to have a patent for the carbonized-pa- 
= horseshoe lamp without a contest. The parties con- 
| testing Edison’s claim for a patent on his new lamp are 
large capitalists, and are represented here by attorneys 
| whose specialty is electric-hght patent cases. It is evi- 
| dent that it will be a long time before this contest is set- 
| tled, and if Edison does get a patent for his lamp it wil! 
| not be until after years of fighting. The following are 
the claims made before the Commissioner of Patents to- 
| day on behalf of the Sawyer-Man lamp in the proceed- 
ings for an interference : 
| 1. Incand arcs for electric lights made of carbon 
| substantially as hereinbefore set forth. 


| 2. Incandescing arcs of carbon in combination with the 

| circuit of an electric light. 

| 3. The combination substantially as hereinbefore set forth 
of the circuit of an electric light, anincandescing are of car- 
bonized paper included in the circuit and a close transparent 
chamber in which the arc is inclosed. 


4. An incandescing arc made of carbonized fibrous or tex- 
tile material. 


hzcagh am tuck aperture with & free’ dlecharge- ont 
an i aperture with a free 
| under a constant pressure of 6 inches above the top of 
the ape An aperture 12\¢ by. 15% inches, under 
| of 6 inches above the top of the opening, will 
i Rischarge 200 i and is the basis of all measurements 
| where water is retailed in smal] quantities in the States 
| of California and Nevada. A miner's inch will discharge 
a quantity of water equal to 2,250 cubic feet, or about 
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17,000 gallons, weighing 139,500 pounds, in 24 hours. | of these barges will only require the amount of horse- | Marshalltown, Iowa, has voted $40,000 in aid of the 


Water will hold in sus 
entire volume—. ¢., an inch of water (miner’s inch) hav- 

a grade of 4 inches to the rod will off, in twenty- 

four hours, a distance of 10 miles, ten tons of heavy 

quartz, sand, and iron, At one gravel mine in Nevada 

County, Cal., 25 cubic yards, or 40 tons of detritus or 

tailings, as the washed material is called, are moved 

from 8 to 15 miles every twenty-four hours. One hun- 

dred miner’s inches of water, conducted through iron- | 
pipes and falling 350 feet vertically, and applied by 
means of a nozzle against a hurdy-gurdy wheel 16 feet 
in diameter, will furnish sufficient power to run an 80- 
stamp mill, besides carrying off all the ore which it has 
furnished the power to crush.—Deadwood Times. 

oe 


STREETS, DRAINAGE, ETC. 


Burlington, Lowa, is the healthiest city in the United | 
States, its death rate being 4.84 per 1,000 souls. Stock- 
ton, Cal., with 7.47 per 1,0U0, stands next: New York | 
City is 23.93; New Orleans, 50.71; London, 23.40, and 
Paris, 24.71. 

CHAMPAIGN, Il)., Jan. 10.—The present state of the 
roads and streets of this and surrounding region is, per- 
haps, the worst ever witnessed here. e sun has not. 
shone for an hour in two weeks. At the beginning of 
that time considerable rain fell, and the mud became | 
worked up into a mortar, which is now both stiff and 
deep. All mercantile interests have suffered sorely. 
The merchants, owing to cessation of business, are un- 
able to meet their bills, and lamentations are loud and 
universal. The in business is wholly suspended. | 
Great anxiety is felt for the damages that may be done | 
to the wheat crop. 


The Chicago Fullerton avenue conduit is completed. 
The pumps have been started, and the first trial demon- | 
strates that it may prove effectual to cleanse the North 
Branch of the dirty Chicago River. The items of ex- | 
pense for the whole work are a little over half a million 
dollars, and are as follows: 





GEER ED kc ona ncsnne ew 
Fitzsimons & Connell...................+++ . e+» 820,659.53 | 
Engineering. superintendence, etc... ............ 27,261.64 | 
MOE GO WEIRD... ccccccedevsesecesece sscvces 4,625.00 | 
Thomas Courtney, buildings........... ....-... 24,604.95 | 
ee ge te ere Shiv euw ak 21,900.50 | 
~ —— | 

hanes enhicamiiennwaas phsaev ini enema $555,684.77 | 


The work was commenced on June 1, 1874 and the 
Times commenting on the opening ceremonies remarks : 
‘‘None of the contractors for the tunnel itself were | 
present, and, considering the length of time since its | 
completion and acceptance by the city, the inference is 
that none of them have survived till this auspicious | 
day.” The conduit is 11,728 ft. long, and is 12 feet in | 
diameter. It has been fully described in a previous | 
volume of this journal. The pumping works are situ- | 
ated at the corner of Fullerton avenue and the river. | 


and ten fect deep, by thirty-four feet wide in one por- | 


pension or solution 1,670 of its | 


power to convey them to sea which is utilized in towing 
two ordinary garbage scows. A barge will cost about 
$1,500 to construct. 
socialites 
BRIDGES. 
Vanderbilt is in favor of a bridge at Detroit and op- 
poses a tunnel. 


Krupp, of Essen, is manufacturing the steel plates for 
the Firth of Forth Bridge, in Scotland. 

The Fort Snelling Bridge at Minneapolis is about com- 
pleted. The total amount expended to date in its con- 


| Struction is $95,120. 


The M Street Brid 


» over Rock Creek, Washington, 
D. C., built by the 


ellogg Bri Co. in 1872, is de- 


| clared unsafe for heavy travel, and $6,000 is asked for 


its repair. Lieut. Greene recommends closing it pend- 
ing the appropriation by Congress. 


Senator Withers has introduced a bill for the con- 
struction of a $140,000 iron bridge across the Potomac 
at or near the Three Sisters Islands. Also for a free 
bridge across the Potomac upon the piers of the Alexan- 
dria Canal if the right can be purchased for $100,000. 


An iron railway bridge of some interest is being con- 
structed at Wellington, New South Wales. The bridge 
is being constructed of cast-iron cylinders. with a 


| wrought-iron superstructure. It will consist of three 


spans of 150 feet each, and the total length of the via- 
duct will be 572 feet. 


All the wooden s of the long bridge (on the line of 
the Philadelphia, Wilmington & Baltimore) across the 
Susquehanna, at Havre de Grace, Md., have been re- 


pout with iron ones, and the draw will be completed 


y February. The old bridge was open to travel in 
1866, and the new one was commenced in 1876. It has 
been constructed by the Phoenixville Bridge Company, 


| of Phoenixville, Pa., and the Edgemore Iron Company, 


of Wilmington, Del., the fermer putting up seven spans 
and the latter six, including the draw. The general 
design of the bridge is the same, but the spans erected 
by the Pheenixville Bridge Company have hexagonal- 
shaped columns, which have been patented by that 
company. Those by the Edgemoor company are rect- 
angular in shape. The structure is quite handsome, 
and is one of the longest iron railroad bridges in the 
country. 


The Illinois Central Railroad is building a $27,500 
bridge across the Chicago River east of Michigan ave- 
nue. The plan is the Pratt truss, with heavy wrought- 
iron floor-beams and track stringers, and the bridge is 
designed to endure a moving weight of 4.500 snail to 
the lineal foot, in addition to the weight of the struc- 
ture. The draw is wrought-iron, 202 feet long, 18 feet 


high,and 14 feet wide in the clear, and will rest upon a | 
The building is a one-story brick structure, one hundred | $tne centre pier, which will rest upon piles cut off 3/| and'presents an array of facts and 


feet below the lowest water-mark. e proportions of 


tion, and forty feet in another. The machinery consists | the bridge will be such as to leave a channel 80 feet 


of three boilers, supplying steam to the ordinary double 
vertical, low-pressure, marine engines of four hund 
horse-power, twenty inches bore and thirty inches 

stroke, operating upon two screws, such as are used on | 


wide on each side of the centre pier. Steel pins will be 


red | used instead of wrought-iron, and the structure is to be 


first-class in every respect. The frame is now being fin- 
ished at the shops of the Detroit Bridge & Iron Works, 


propellers, six feet eight inches in diameter, and with a | and will be shipped, ready for adjustment, within the 


guarantee duty power of 70,000,000 foot pounds; or, 
stated otherwise, a —— to pump 24,000 cubic feet 
of water per minute, which is over 260,000,000 gallons | 
per day. It is estimated that this would renew the 
water in the North Branch every twenty-four hours. 


In 1879 it cost this city about $200,000 to dispose of its | 
refuse by towing out to sea in a. and then shoveling | 
it into the water. Mr. John W. Mitchell, a Jersey City | 
contractor, now proposes to dispose of the city refuse | 
for 1880, for the sum of $272 per day, and he pro 


next fortnight. 


The following remarks about bridges, and especially 
those on the Tay Bridge accident, have a special value 


Grant, is himself a brid engineer of experience: 
“Bridges and structural iron-work, though dearer in 
price because of the higher cost of iron, have not, as yet, 
felt much of the improved demand which is ho for. 
Bridges have been and are being ordered for the colo- 


| nies to a considerable extent; in one fortnight recently | United iStates as security 


| Chi , Milwaukee & St. Paul Railroad extension 
from rion to Des Moines. The construction of this 
branch is now considered as fully assured. 


,__ A branch railway track is projected to leave the main 
line — _ a run to es —— print 
| works at No dams, Mass., passin, the company’s 
‘mills. Its estimated cost is about $15,000. _ 
The Parkersburg & Charlestown (W. Va.) R. R. Co. has 
been inc rated. A narrow-gauge road is proposed, 
and $800, is estimated as the sum necessary to build 
the road. The stock is being rapidly subscribed. 


The Southern Minnesota Railway Extension Com 

| pany, through its general menner. P. M. Myers, has 

officially notified the Governor of the completion and 

opening for business of that line from Winnebago City, 

Faribault County, to a point in Pi County, on the 

western boundary of the State of Minnesota. e@ usual 

_ Maps a the report, and this whole official 

formality is ered n in order to obtain the 

| — grant to which the road is entitled upon its com- 
pletion. 


| Mr. Horace E. Horton, the engineer appointed by the 
| Governor to personally examine the pcrtion of the St. 
| Paul, Minneapolis & Manitoba Railroad from Alexan- 
| dria to Barnsville, recently finish has submitted his 
er with maps, to Governor Pil . The distance 
| is .7 miles, and he finds the lines, bridges, etc., to 
| have been ee and carefully constructed. ‘ In 
| conclusion,” he adds, *‘I will say the railroad above de- 
| scribed is much in advance, in its thorough detail of con- 
| struction, of the many new roads that have been built in 
| this State within the past few years. The material and 
| workmanship that have entered into its construction 
| are excellent, and the railroad is fully up to the stand- 
| ard as expected by the term ‘first class.’” 

| ee = 


RIVERS AND HARBORS. 


| Hennepin County, Minn., proposes to expend $7,000 
| in improving the channel between Upper band Lower 
| Lake Minnetonka, which is fast becoming the most pop- 
| ular resort in the West, having 15,000 acres, over 100 
miles of shore, timbered with beautiful maple forests. 
| The improvement consists of about 2,000 lineal feet of 
| sheet-piling on each side of the channel, which is to be 
| dredged. ioeres W. Cooley, of Minneapolis, is the en- 
| gimeer. 
| §Sr. Louts, Jan.13.--The memorial to Con , prepar- 
| ed by the committee appointed ~—. river improvement 
| convention held at Quincy, Ill., October, asking that 
| body to egerorrene money to improve the greater water- 
| courses of the Mississippi valley, will be published here 
| to-morrow and presented to Congress some day‘this week. 
| The document is a very able one, abounds statistics 
of agricultural products and manufactures — = valley, 
ng the 
| necessity of deepening the channels of the tt water- 
| ways of the Mississippi valley, and thereby cheapening 
transportation to the sea, which are simply astounding, 
and which will attract the attention of the whole coun- 
| try. The memorial is signed by ee ae of Min- 
nesota, Wisconsin, Illinois, lowa, Missouri, Ohio, Ten- 
nessee, and Louisiana. 
——- eee —— 


CONTRACTING. 





as Mr. Ewing Matheson, of the firm of Matheson & | A new $70,000 court-house is to be built at Shelby- 


| ville, Iil., from the plans of Mr. Plaisted, a Chicago 

| architect. : 

| Captain Eads bas made a demand upon the govern- 
mant for the first semi-annual ens of interest for 


| the one million dollars retained in the possession of the 
for the maintenance of the 


to perform his contract at thie 1 low price by the use of | about 8,000 tons were ordered for the Indian States | channel at the mouth of the Mississippi. 


a self-dumping scow, which he has invented for that | 
NUT pose. | 
, The new scows will be 100 feet long, 40 feet wide and | 
11 feet deep. They will be constructed of spruce and 
pine, with oak fenders and timber-heads, and will have | 
two pair of decks, between each pair of which are a | 
aude of air-tight compartments. The = and bot- | 
tom of the vessel are decked alike, with side fenders. | 
The main body of the structure is empty and forms a | 
vast water compartment. Leading to this are four 
automatic valves, which open to the water underneath | 
the boat. These are connected with each other by means 
of adjusted wires, and the whole four are manipulated 
instantaneously by a single valve handle on deck, which 
opens or closes them at the will of the operator. 
hen the valves are closed the ba is y fora 
load. The garbage can easily be piled in a pyramid 
twelve feet high. A barge of 100 feet long can carry | 
#00 tons of refuse at eight feet of draught, being a per- 
centage of about ninety tons to each foot of draught, in- 
cluding the weight of the vessel itself. When the barge 
has been loaded it is sunk until the upper deck is within 
a foot and a half of the water’s surface. In this condi- 
tion it is towed to sea. When the proper point for) 
dumping is reached, two men approach the barge in a 
surf boat and pull the valve ha on deck by a pole 
with a hooked end. . 
The consequence is the opening of the four valves, 
which allows the water to rush into the hold of the 
barge, which gradually sinks until the barge is sub- 
me and the central point of gravitation shifted until 
the heap of garbage becomes top heavy and the barge 


caps 

The air chamber between the two lower decks having 
fifty per cent. greater buoyancy than the weight of the 
vessel forces the water chamber high.above water line. 
The water which has been admi consequently runs | 
out through the open valves and seeks its own level. | 
Should any remain in the compartment it is drained | 
into four well-hoies provided for the arenes On the 
next trip the floats upside down, the 
being on bottom of the barge. Four or five 


of refuse | 


railways; several large landing-pier structures have 
been contracted for, and manufacturers, being more 
sanguine of the future, are firmer in decliuing the unre- 


munerative prices which have for so long a time pre- | 


vailed. The present prices of bridges range from £13 to 
£16 per ton, and ordinary roof structures from £14 to 
£18 per ton, exclusive of the cost of erection, and the 
tendency of prices is apparently upward. 

‘** Subscriptions to the capital of the Forth Bndge Com 
pany are invited, and the progress of the work will be 
watched with great interest. The design, which in- 
cludes two spans of 1,600 feet, and towers of 600 feet 
high, all of steel, is unprecedented in its magnitude, and 
the — of the railway companies who will use 
the bridge is necessary to induce shareholders to risk 
their money in the enterprise. 

** The lamentable disaster to the Tay Bridge has yet to 
be investigated, but it may be said that the stability of 
long and lofty structures such as this would be ter 
if they were made wider. Not only the Tay Bridge, but 


some other long bridges and viaducts in Great Britain 26 


have, for the sake of cheapness, been made for a single 
line of railway only; and their great height and nar- 
rowness renderd them weaker against wind pressure and 
oscillation than they should be. 


—--09e——— 


RAILROADS. 


In the election for directors of the New York Elevated 
Railroad, held on the 13th, the only change made was 
that of Jesse Hoyt for Charles J. Canda. 


Owing to active rivalry Muskegon, Mich., is about to 
have two lines of railway from the city to the main har- 
bor on Lake Michigan. Boston money holds them. 


There is to be a belt railroad built between the cities | W8YS, the Cottons wack ens the bottom 
of Louisville, New Albany and Jeffersonville. The new | the tramways, for 


depot is to be located near the Galt House, Louisville. 


A company has been formed to construct and work a | 


loop line, between the Grand Trunk and Quebec 


Montreal, Ottawa & Occidental Railway, the divergent 


point being Point Au Claire. 


Bismarck, D. T., Jan. 8.—The contract has been let 
| for building a new court-house and jail in this city to 
P. J. Pauly & Son, of St. Louis, for $20,000. The build- 
—— be of brick, fire-proof, and Pauly’s patent steel 
| ce — in the jail building, to be next Sep- 
| tember. ‘ 


| The Atchison, Topeka & Santa Fe Railroad Company 
to build a ,000-bushel elevator at Atchison, 
| Kan., and Jesse K. Hoyt & Co., of New York City, are 
| to erect two very large elevators in Chicago, where also 
| the C., M. & St. P. Railway Company is about to build 
| an additional one. 


WELLAND, Ont., Jan. 12.—Sections 25 and 26 of the 
Welland Canal enlargement, consisting of underwater 
' excavation each one mile in extent, are now completed 
to the satisfaction of the De ment. Ferguson, 
| Mitchell & Symmes, of We » were the contractors 
for section 25, and John Carroll, of St. Catharines, for 
. The latter was the far-famed hard-pan section 
| which, during the first en mt, was so difficult of 
| excavation. both sections was done by 
E. Vandusen, of Syracuse, N. Y., and under the man- 
| agementof J. D. Silcox, of Welland. Section 26 is com- 
jeted a year in advance of general expectations. 


The next and last important contract to be awarded 
by the trustees of the River Bridge is for Southern 
— pine and white oak lumber for the floor of the 

idge. The superstructure of cast steel is to be covered 
with lumber for the flooring, and it will require 1,122, 

| 258 feet, board measure, of yellow and 264,103, 
_ board measure, of white oak The yellow pine is for the 
_ outside bottom plank, the bottom between the tram- 


stringer f for the 
wa or 
| tramways themsel and for the elevated promenade, 


F 


for the outside plank, 
..»The white oak 


way, and the cross 

is to be equal to obtained 
New Jersey for ship-building, the trees must be 
before the 1st of April. 
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Colon on Feb. 6, if the surveys are sufficiently 
complete to enable him to judge of the practica- 
bility of the canal on that route. 
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The three leading features of the structure of 
the New York Elevated Railroad are the founda- 


: i a : tions, the columns and the trusses. The ordinary 
THE most interesting item of railway news in the | observer sees but two, the column and the truss, 


past week comes from the South. While Presi- 
dent Cole’s name and brilliant progress in gigantic 
transportation schemes, from St. Louis eastward 
to the sea, were the subjects for wonder and ad- 


SATURDAY, JANUARY 24, 1880. 








and although these are of prime importance, that 
‘which is below them, upon which the weight of 
the whole superstructure rests, namely, the founda- 


. , . tions, is the main point kept in view by the en- 
miration, seeing that his great preéminence as a’ gineer. In most cases, this part of the structure is 


railway organizer has only recently appeared, su-' jmmediately covered up by resetting the pave- 
perior minds were at work to checkmate him ; and | ment and sidewalk as soon as the foundation is 
in the capture of President Cole’s main line of | completed, thus preventing any after inspection 
road from Nashville to Chattanooga, the great rail-| without entailing considerable trouble and ex- 
way kings that reign in Louisville have fairly | pense; hence the necessity that they should be well 
beaten their most active rival and most) puyilt and all workmanship and materials carefully 
thoroughly upset his calculations. Notwith-| inspected. 

standing the fears of the Nashville merchants, we 
have no doubt that the new management will be 
an improvement on the old; that the hours of 
dreary waiting for trains in the filthy old shed 
at Nashville will be done away with; that the 
comfort of passengers will be taken into account, 
and that the same successful policy that has hith- 
erto distinguished the Louisville magnates will 
soon allay the fears of the present disgruntled 
friends of the defeated management. 


In these few details it is proposed to show the 
general method adopted in the construction of 
‘foundations, describing the regular foundation 


ee 


M. FERDINAND DE LESSEPS has commenced work 
on the Panama Canal by organizing several parties 


for an exhaustive survey of the route to which he Zs 
is pledged by the decision of the Paris Congress. Sve 
He states that if these surveys and examinations Z ‘3 
prove, to his satisfaction, that the canal would, to. CAs 
construct, cost more money than a reasonable re- 3 ~_ Bricx 


turn could be expected from for the investors, then 
he would abaidon the project at once; hedid not 
propose to mara hitherto honorable and brilliant | 


SSS 
\ 


of 5,000 tons and over can safely be intrusted to a' 
locked canal. At some time or other, disaster will | pier and the tools and appliances used in complet- 
follow. Headmits the practicability of construct- | ing the same, with a few facts in relation to setting 
ing a tunnel, but does not believe that it would be | the columns in place. 
popular with ship captains. It is his intention,| Ali column centres are located, each by two 
therefore, toseparate the two continents by a pass- | reference marks, one cut in the pavement of the 
age as clear and much safer than the Straits of | street and the other cut in the flagging of the side-| 
Magellan. | walk; all measurements and lines used in the con- 
M. de Lesseps thinks that the excavation will | struction of the foundations are taken from these | 
not greatly exceed 75 millions of cubic yards of | marks. 
rock and earth, which will give a canal 411; miles! The excavation. usually nine feet square, is) 
long, 70 feet wide, and 28 feet deep. The cost of started at the surface; the flagging, curb and pave- | 
removing this mass will depend on the geological ment which come within the lines being taken up; 
formation ; the material would be utilized in build- | at a depth of four feet it is carefully sheeted with | 
ing a breakwater across the Bay of Limon at a 2” x9” spruce boards from 10’ to 13’ in length, held | 
cost of less than $500,000, and would furnish an jin place by a frame work of braces of 6” x6” tim-| 
improvement greatly needed. As to the rain- bers, two of which are ‘‘ through” braces, that is, | 
fall at the Isthmus, that of November was 
exceptional, which, however, might happen against them. 
again. But should the canal be built, the. 








career by a miserable failure at the end of his long | “Y Gf / 
— yeh oe aoe a to ne any | Z WZ JA Bine Stenbs ed 
other an a through cut without locks. a LCG 

: 2 : ‘ | Yl ff? f Af t/ Cy 
Ships are tending to increased size and tonnage Ys YL A ys W wi fe Kaien 
in building, and he does not believe that vessels | Lig yp WYJALLAA fp Y 
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below grade of surface. Length of bolt, say 86 . 
Washer comes up 2” on shank of bolt; therefore, 
depth of excavation, 7. e., grade of the top of the 
washers, equals 9 5!, below surface at located 
column centre. 

The requisite depth being reached, a wooden 
template having holes in it, the proper distance 
from centres, to receive the ends of the foundation 
bolts and hold them in place is set accurately over 
the located centre; the holes in the template are 
made large enough to accommodate the bolt and a 
conical iron thimble which tits tightly over it. 

The bolts, each supplied with a cast-iron washer, 
11 square and 4 deep, are passed into the founda- 
tion pit and the ends introduced into the holes in 
the template; the tops are set to the proper grade 
and each bolt carefully plumbed; the washers are 
then bedded in cement mortar and the bottom of 
the pit leveled off to the tops of the washers, ready 
to receive the foundation flags. 

There are two of these in each foundation; they 
are of bluestone, 7 long, 3 wide, and average 6 in 
thickness; one side, that which comes next the 
washers, is dressed smooth and each flag has two 
holes drilled through it which are the same dis- 
tance from centres as the bolts. 

The template is removed and the flags lowered 


vy 
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over the bolts by means of a hand-derrick: the po- 
sition usually given them in the foundation is with 
their longest dimension at right angles to the cen- 
tre line of columns. The foundation flags rest 
evenly on the washers and on the bottom of the ex- 
cavation. The template is replaced and nailed 
firmly in position. 

The space between the flags, 12” x 6” x 7’, 
is first filled with bnck masonry, level to the tops 
of the flags. A brick pier is then built 
on this foundation. having a base of 7 x 7’, 
for a depth of excavation greater than 10’ and 
6 xX & for anything less, and battered up to 
to top 4 xX 4. The length of bolt left above 
the top of the pier is determined as follows: 1,” 
for mortar bed under casting, 1215” for bub of 


butting against the plank, the other two butting casting nut, and bolt above nut, in all 13”, 


Rosendale ceme:.t, of the best quality (previously 


As the excavation progresses the sheeting is subjected to a critical test), mixed in the propor- 


dirt from it and the cuttings of the Chagres 
River would form a dyke which would protect the 
canal from the action of any storm of double 


driven down with a heavy wooden maul. Whena tion of one part of cement to two of clean sharp 
| depth of six feet is reached another tier of braces | sand, and the best quality of whole North River 


| is added, the “through” braces of this tier alter-| brick, burnt hard clear through, are used in the 
nating with those in the tier above. The excava- | foundations. 
tion progresses until the requisite depth is reached,| As soon as a pier is built. the earth is packed in 
ber. To obviate the floods of the Chagres River, the sheeting being driven fairly to the bottom of | thin layers around it, each layer being thoroughly 
the trees should be thinned out, the underbrush the pit. jrammed, and, in some cases, as, for instance, 
and vegetation cleared away and the sharp, The depth is determined altogether by the nature | where the soil is composed of a mixture of sand 
elbows of the river cut off, so as to give easy flow | of the soil, but, where this is clean sand or gravel, | and coarse gravel, wetting and ramming are both 
to the waters of the river to the sea. ‘the usual depth is 9 ft. 5 in., and is determined as | resorted to; this gives the surrounding earth its 
Finally, M. de Lesseps has no fear as to the | follows: Bottom of socket of base casting is 2 ft. | original firm bearing, and effectually prevents any 
forthcoming of the necessary funds wherewith to | (2) below the grade of the surface of street at the | subsequent settlement of paving or side-walk. 
build his canal, if he determines to build it. He| column centre; top of foundation bolt is 10% |The sheeting is in most cases drawn, after the fill- 
will leave Panama for New York by the steamer ' above socket grade; therefore top of bolt ‘is 11114" ' ing around the foundation is completed, but is left 


the strength and three-fold the capacity for 
destructiveness of that which prevailed in Novem- 
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as asateguard in any case of doubt as regards the 
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casting is worked accurately into position and 
made level, so that its centre coincides with the 
located centre of the pier. 


settling of copings or doorsteps. S - N 
The masonry is allowed to stand, at least, one N N 
/ day before the heavy base casting, Plate 2,* is set N N 
upon it. N | N 
These castings are 40° square on the base, 20% N | N 
; x 21), on top, 2814" high and weigh from 2,600 N N 
; Ibs. to 2,800 Ibs. N N 
They consist of a broad base with a hub at each SN ae « & 
corner 6 high, with a hole in it large enough to S 7 N 
ees admit a2 bolt, and a vertical casing rising from N N 
Fe the centre forming a socket or core for the recep- N | N 
tion of the lower part of the column. The socket N @i N 
is 27° deep. N ‘ N 
The casing is strengthened by vertical ribs which | N © N 
run from the top to the bottom, and also by a heavy N N 
FE flange around the top. The centre is hollow and, | 3 Ne 7 rt HY 
e when the casting is in position, is filled with sand NY; ie | NG 
- topped off with pure cement mortar. The casting Aaii\? pinig tok us RS ‘Nj 
ee is run on skids into position over the pier, a grab y Ni : | r BN ; 
5 1s fastened to the flange at the top and by means N / 33 ‘4 N 
f of a hand derrick it is hoisted and lowered over the N ( | it N 
rs, ZEA » erben one 
in thickness being placed between them. The AZ ; ae 5, th" Kom. 
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Fach base casting, as soon as it is delivered on 
at the ground, is rung with a heavy hammer to de- 
tect flaws, then covered with a thick coating of 
black paratine varnish, another coat being added 
after it is placed in position on the pier. As soon 
as the base casting 1s set, the nuts are put on the 
bolts and screwed down to a firm bearing on the | 
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i hubs, the top of each bolt receiving a capping of 
: pure cement mortar, after which the filling is com- 
| pleted around the foundation, the paving, curb and 
i 
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lagging are restored and it is ready to receive the 
column, 
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| bolts on to the pier, a mortar bed of generally }, 
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The above deseription applies to the construction tet / ; V4, * 
: i aaa pys Wy 

of the regular foundation pier, where no obstruc- ie pt Mf VIO? LU 4; 
tions are met, and it is the general method fol- — - wae ewe” 
lowed in all foundation work, the detaiJs being 
l tnodified to suit existing circumstances. The engi- 51 sre \1,SECTION OF BASE CASTING, SHOWING MODE OF FASTENING BOTTOM. 
neer is supplied with an assortment of 2° bolts, of | END OF 15- IN. COLUMN . 

lengths from 8 to 10’, to suit the varying nature of | ° 
{ the soil and consequent depth of excavation. Pil- 
ing, concreting, rubble and brick sub-piers are used 
7 | as occasion may demand, and the form of the pier 
| 
| 


4 
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i is modified where obstructions render it necessary. | 
" A sufficient number of foundations having been 
I completed on any section, the men in charge of 
, the erection of the iron work drag the columns 
i trom their place of storage and distribute them in 
their proper places. All columns come from the 
i rolling mills in a completed state, thoroughly 
#) painted and ready to be set up; they have marked 
3 on them in white paint the number of the founda- 
i tion. the weight in pounds and the length in feet 
| and inches, 
} Each column is hoisted by a hand derrick and 
a, lowered into its socket in the base casting; the | 
Aa process of *‘ leading in” then begins. The column _ 
, is carefully plumbed by referring it to a heavy 
ip plummet suspended from the top. When plumb “a 
j it is wedged into place with steel wedges, driven 
4 into the socket between the column and casting. 
( Melted spelter or commercial zinc is now poured | 

into the socket, previously cleaned and dried, until | 
4 it comes about 2” above the bottom of the column. 
; : On top of this, melted sulphur is poured, until it is : 
| within 4” of the top of the base casting; thus in | oo. 


‘ 





—— 


each socket (see elevation Plate 2) we have a depth | ’ 
of 2” of spelter and 21” of sulphur. Cnt 
The remaining space is filled with a rusting mix- 

ture composed of iron borings mixed with enough 

sal-ammoniac to moisten it throughout. The sal-| 
amtmoniac used is a product obtained in the manu- | 

facture of coal gas; mixed with the iron borings, | 
} oxidation rapidly takes place. 


That part of the column within the socket that | © 
~ 1 _ 


*In the more recent work on Greenwich street, a larger- | 


sized column, 17 15-16" x 15 1-8", has been used, and a cor- \ Fe 
F respondingly heavy base —-. differing from the one | ga 
a described, in having a hub 9” big! , and atop 21" x 24°, the | Ss 
| bottom and other features being the same as the other. +a 
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N. Y. CITY. 


THE METROPOLITAN ELEVATED RAILWAY AT l10TH STREET AND EIGHTH AVENUE, 
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is as yet unprotected, is first scraped with a chisel- { feet, to 2-864 
shaped tool to remove the paint, the rusting mix- | R ; , 
ture is then put in and with a special tool packed | ® tWo-degree curve, from which the rule is deduced 


. . : ! 
firmly between the column and casting, and finally | Which is adopted on many railroads: ** Elevate the | 


the joint is neatly smoothed off, sloping up to the Uter rail one-half an inch for each degree of 

column from the casting at an angle of about 45°. | curve.” Thus, for a two-degree curve elevate one 
The capping of cement for the filling between ich, and for a six-degree curve, elevate three 

the sockets, the top of the base casting itself, the | inches. ' : 

rust joint and column for a foot above the casting _‘f @ circular curve starts directly from a tangent, 


are then covered with a coating of black parafine | * it always does in the United States, theory re- 


varnish and the column is ready to receive the | quires an abrupt elevation at the point of curvature. 
superincumbent truss, After the trusses have been | 4 this, however, is impracticable, the elevation is 
raised, and rest on the columns, there still remain | US¥4lly run out on the first rail (or the first two) 


two operations to be performed—that is, tightening | ftom the point of curvature, the rail being at the 


the nuts and putting in the conical steel pins, eight of the elevated rail at one end, and at the | 


These operations necessitate the removal ot the | height of the opposite rail at the other end. To 


paving, curb and flagging for a space around the avoid the theoretical difficulty of the sudden eleva- | 


hase casting. As shown in Plate 2, there are six on of the outer rail, parabolic curves have been 
conical steel pins in each casting. meta , 

Holes are drilled by hand through both column | ture at the beginning of the curve being so long as 
and casting; then reamed till a snug fit is obtained | © be practically infinite, which would require no 
for the steel pin in the hole. elevation; and as the radius became gradually 


This is an additional security toward keeping the | shorter to the middle of the curve, the outer rail | 
column firmly in the socket of the base casting Could be proportionately elevated. The additional | 


and binding it to the same. labor involved in laying out the curves, and giving 


In case a column comes in a roadway, a cast-iron | this variable elevation, has prevented the introduc- | 


shell or fender is fitted to its base as shown in Plate | tion of parabolic curves in this country, and they 
|, thus securing the column from any damage |e believed to have been given up likewise in 
from passing trucks and vice versa, besides giving | Europe. They, however, there accomplish the 
an external show of security. jend of making the elevation proportional to the 
oniliisaii tec soe | curvature gradually, by putting in, at each end of 

PERSONAL. ‘the curve, what is called a ‘‘ curve of adjustment” 

i | when the rails are being laid, which is an “ elastic 
Col. Julius W. Adams has been appointed Chief curve,” and is laid out by offsets from the centre- 
Engineer of Public Works of Brooklyn, N. Y., in| line stakes, the latter being set, as with us, on tan- 





- But this numerator is the radius of | Pressure per sq. in. = J. 


| proposed and used in Europe, the radius of curva- | 
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According to the above formula (1) 


a 
gz =4 
and from this we obtain (2) 
P 179, 200 
S= J = 2,000 = 8¥.600 sq. in., 


or, 10.73 inches of diameter of ram. 

In other words, if the diameter of the ram is, 
say, 10% in., a pressure of 2,000 Ibs. per sq. in. wil! 
correspond with a whole pressure of 80 tons. 
| Will you be kind enough to grant some space in 
e columns of your valuable paper to some cor 
| respondence about the subject? I should like to 
know the opinions of some correspondents about 
| the matter. 
| I would venture to say that the problem cannot 
| be solved through any other way than the one | 
followed. Yours very truly, 

ALFRED ROSENWEIG. 
| We will be pleased to publish any correspondence 
| on the subject that may be offered.— Eb. ENGINEER- 
ING NEws.] | 





ENGINEERS’: SOCIETIES. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 


| At the meeting of the American Society of Civi! 
Engineers, on Wednesday evening, the discussion 
on the interoceanic canal schemes was continued. 
The Secretary read a letter from General Wright— 
who is one of the engineers under M. de Lesseps 
at present examining into the feasibility of the 
| Panama route—in which the writer gave a few de- 
tails of what was being done. J. M. Goodwin, in 














place of Robert Van Buren, resigned, The salary | gents and circular curves. The method of laying |a paper read by the Secretary, advocated a ship 
is $3,000 per annum, out the elastic curve js given in ** Rankine’s Civil | railway, and presented plans and estimates: Mr. 

Charles W. Parsons, of New Bedford, Mass., Civil Engineering,” p. 652, It seems to be the English | E. P. North called attention to the administration 
Engineer and Bridge Builder for the Old Colony road, | practice to obtain the proper elevation of the outer | expenses, which he estimated as 115 per cent. addi- 
has resigned, and willtake charge of the bridge- rail by raising the outer rail one-half of the proper | tional to first estimates; and the Chairman, Vice- 


building departinent of R. F. Hawkins, of Spring- | amount and depressing the inner rail by the same 
field, Mass., next month. His first duty will be to| amount. In the United States, however, it is gen- 
superintend the construction of a railroad bridge | erally all put in the outer rail, the inner rail carry- 
at Bellows Falls, Vt., after which he is to direct ing the grade of the road. C. 
the bridge-building along the extension of the | 


New York & New England Railroad, from Water- | SETTING GAR WHEELS PRESSURE RE- 
Q , 


bury, Conn., to Poughkeepsie, N. Y. Mr. Parsons’ | 
head-quarters will be at Waterbury. 





APIZACO SHOPS, MEXICAN RAILROAD, 
— Dec. 26, 1879. - 
| Epirork ENGINEERING NEWS : 


CORRESPONDENCE. The pressure required in these shops to force car 
COMPARATIVE BRIDGE TESTS. | wheels on to their axles by hydraulic pressure is 
MINNEAPOLIS, Minn., Jan. 16, 1880. | 80 tons, as shown by the corresponding gauge cn 
Epitok ENGINEERING NEws : the machine, the gauge being divided into ‘‘ whole 
Has there ever been any comparative test, by | pressure in tons” and ‘‘ pressure per square inch in 
models, of different styles of bridges? How would | pounds.” ; 
a proposition be received among bridge engineers, When the gauge shows 80 tons, it shows 2,000 
to subinit to comparative tests the various styles of | !bs. per square inch at the same time. 
trusses? By preparing models on a scale of from | think that the ram in the hydraulic press must 
|, to 1,, and making actual tests at some designated | be of a certain diameter, so that when a pressure of 
time and place, I believe much good would result, 2,000 Ibs. is applied to the square inch, a total pres- 
and sufficient interest be manifested in the plan to sure of 80 tons would be the result and the so-called 
determine the relative merits of the different de- | “ — or. : Or, a ae a 
signs. lam willing to enter for comparative test,|/ — * X aren Of rams mn square inches = 0 tema. 
with wooden bridges, my recently-patented long-| The tclivering will explain the case better: : 
brace truss, and would like to hear, from different The ae 8” in diameter. The area of a circle 
| 8” in diameter = 50.265 square inches, 
The pressure shown on the gauge while pressing 
a wheel on to the axle is 80 tons; this whole pres- 
ELEVATION OF OUTER RAIL IN CURVES. | SUTe Of 80 tons being in line on the gauge with a 
Owosso, Mich., Jan, 9, 1880, | Pressure of 2,000 Ibs. per sq. in. 80 tons = 179,200 
EpiTor ENGINEERING NEws : | the., therefore the pressure yan aq. i. 
How am I to determine the points of maxi-| en saz = 3,565 lbs. () 


mum and minimum elevation of the outer rail, in Jt js evident that if the gauge shows 80 tons as 

passing from a tangent to a giverr curve witha whole pressure applied on a surface of 50.265 sq. 

given velocity? What is the practice ? inches, the true pressure per sq. in. is 3,565 Ibs., 
LYMAN MASON. as found before, instead of 2,000 lbs, as marked on 

The elevation of the outer rail is constant the gauge. 

throughout the curve. Its theoretical amount(see_ Now, in order that the pressure of 2,000 Ibs. per 

‘**Henck’s Pocket Book”) is afk in which g is sq. in. should correspond with 80 tons of whole 

the gauge, vis the velocity of the train, and Ris the Se ee ae mane than © 

adi f th . Ifgis 4.7 and v is 40.44 or . : 

radius of the curve gis 4.7 an Calling the pressure of 80 tons = P. 


The surface on which the pressure is applied 
the elevation is in inches and the radius in! = S, 


engineers, their views on the proposition. 
Gro. W. Coo.ey, C. E. 





27.57 miles per hour, this reduces to ==, or, if 


| President Chanute, after briefly reviewing the 
three most prominent routes, and calling attention 
to the discrepancies in their estimated costs, as 
given by different parties, recited some statistic» 
| of the commerce of the world, and what might be 
expected to pass through the canal, the deduction 
from his remarks being that, with the cost of 
freights now between New York and San Fran- 
cisco, there was little prospect for a fair return 
upon the investment in the canal. 


naan 
ENGINEERS’ CLUB OF PHILADELPHIA. 


The first meeting of the third year was held on 
Saturday evening, Jan. 17, the newly-elected 
President, Mr. Frederic Graff, in the chair. The 
members present were: Messrs. Billin, Burnham, 
Cleemann, Cadman, Darrach, Freeland, Freeman, 
Hering, W. Lewis, Merriam, Murphy, P. Roberts, 
Lee, Saunders; C. Sellers, H. W. Sellers, Webster 
and Townsend, Among the guests were Mr. Frost. 
editor of ENGINEERING NEws, and Mr. Fryer. 

The President announced the Standing Com- 
mittees for the ensuing year to be as follows: 

Finance.—Coleman Sellers, Jr., Howard Mur- 


POV -mberekip.—Percival Roberts, Jr., Coleman 
Sellers, Jr. 

Publication.—Rudolph Hering, George Burn- 
ham, Jr. 

Library.—Howard Murphy, John A. Wilson. 

The first topic discussed was the Tay Bridge. Ex- 
tracts from the latest foreign papers relative there- 
to were read, and remarks made by Messrs. Mur- 
phy, Hering and Roberts. 

Mr. Freeland read a paper on ‘‘Linkages for X™.” 
The first attempt to produce a linkage for the 
powers of X was made by Prof. Sylvester, in 1874. 
he having exhibited a linkage for the square and 
‘cube. Mr. Freeland’s paper gives a method by 
_which any power may be obtained. 
| Mr. Cleemann made a few remarks on the water- 
way of culverts, giving some observations made in 
| Worcester, Mass., in support of Myers’ formula. 

Mr. Billin gave an interesting description of the 
lowering and boxing of thegyptian obelisk at 
Cairo, intended for New York City, and exhibited 

















«-veral large photographs, showing the machinery 
and the various stages of the work from its com- 
mencement until the obelisk was in position to be 
shipped. éax 


THE ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA. 


— 


This Society, which was recently organized in’ 
Pittsburgh, held its first regular meeting last Tues- 
day night, in the Common Council chamber of 
that city, with Mr. Wm. Metcalf, the President, in 
the chair. Several new members were admitted. 
Mr. J. H. Harlow, Secretary, read a paper on 
The Derrick at Davis Island Dam.” This derrick 
was constructed as a hand derrick, and its capacity 
was only 60 lifts of 6 tons each in 10 hours, Lieut. | 
Mahan, however, conceived the idea of working | 
the derrick by steam, and in this way it made 150 
lifts of 6 tons each in 10 hours. 

President Metcalf read a paper entitled ‘‘How 
Steel Hardens,” which was discussed by Messrs. | 
Jacob Reese, James Park, Jr., Win. Kent and 
others. ; 

Mr. Kent asked Mr. Metcalf for an explanation | 
of the difference between overheated and burnt 
steel, and if a piece of steel could be burnt in its 
interior by any process of heating. The answer | 
was that steel is oxidized only so far as it is burnt ; 
that overheated steel can be restored, apparently, | 


| 
} 


by annealing, but its practical usefalness is thereby | 
destroyed. 

Mr. James Park, Jr., said the burning of iron 
and steel was one of the most difficult problems he 
had ever encountered. He had ‘always tried to 
impress upon the manipulators at his works that 
the blast, not the heat, did the mischief. He had 
always allowed steel to be heated, to a high, white 
heat, and it was never injured. It was oxygen 
that did the damage. He once had in his employ | 
an ignorant blacksmith, but that man one day asked | 
him the most intelligent question he had ever | 
heard. It was this: ‘* Has not the wind a great | 
deal to do with injuring steel?’ The wind, or | 
blast, had all to do with it—the heat, nothing. 

Mr. Reese pronounced the paper of Mr. Metcalf | 
the ablest he had ever heard read on the subject | 
of steel. He was much pleased to sée that the! 
author recognized the molecular theory. The! 
speaker went on to explain his theory, according | 
to Professor Tyndall. 

Mr. Kent thought the molecular theory would | 
bear investigation. 


| port the piston so as to extend the bearing surface. 


| of this kin 


, camber, when unloaded, may be given 
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These proportions apply to solid pistons, and such 
as Ramsbottom’s, where no important part of the 
surface is cut away for the rings. But for many 


| kinds of pistons there is only a narrow edge te carry 


all their weight, for the rings naturally support 
themselves only. Under such circumstances, the 
pressure on every square inch may easily become 
greater than it ought to be, and it is no matter of ' 
pre that the lubricating material is forced out, 
and the piston and cylinder wear rapidly away. 
In the pistons illustrated by figs. 2 and5, Plate | 
XXXVL., provision is made that the rings shall sup- 


With increased diameter of piston more weight 
per square inch rests on the cylinder, but as larger 
pistons are usually cored out, and made hollow to 
any desired extent, it is very easy to compensate 


| for their size. 


Sometimes half the weight of piston is borne by 


an extension of the rod backwards, another half 


thus falling on the ordinary slide bars. Any plan 
transfers whatever friction exists from 


the inside of cylinder to the surfaces of certain 


| slide bars, and the advantage of such an expedient 


depends upon the greater ease with which slide | 
bars can be kept lubricated or adjusted for wear. It | 
involves also the consideration that the piston rod | 
must be truly straight when supported at both ends | 
and loaded by the piston in its central — The 
»y actually 
bending the rod after it is turned, or by turning the | 
rod while in a state of constraint. 
But wherever there is not excessive pressure on 
each square inch of rubbing surface, and wherever 
the lubrication is efficient, it is doubtful whether 
there is any necessity to carry the piston on ex- 
terior slide bars, and certainly the fewer parts com- 
pensate sufticiently for whatever wear may exist in| 
the cylinder. 
Piston Rops.—When piston rods are made 
of wrought iron, care needs to be _ taken) 
that the metal is of superior quality, and) 
free from flaws and surface defects. These are apt | 
to injure the packing by cutting away the hemp or 
other material of which it is made, and thus caus- 
ing continual leakage. Rolled iron, being more | 
subject to such flaws than hammered iron, should | 
not be employed for piston rods, unless the surface | 
has been cafficiently ammered at a welding heat, 


But since the manufacture of steel has been so} 
greatly improved, and the milder qualities combine 
toa great extent the toughness of iron with the 
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! 
inch on the piston—that is, the boiler pressure in- 


dicated by the steam gauge + 14.7, the atmos- 
pheric pressure—both in pounds; S is the area of 
piston with diameter D, s the least section of the 
piston rod with diameter d, and / the length of the 
piston rod; S and s being in square inches, D, d 


and / in lineal inches; r is the ratio of the crushing 


to the safe load, and a and f are co-efficients de- 


| pendent upon the material used. 


Substituting, in the equation, values of S and s 
in terms of D and dand solving with reference 
tod, 
hb 


+) 


a= cD VP 


14 

D4 p. or 

(1) 

For wrought iron, f may be taken at 36,000 and 


for steel at 54,000; for both, a may be taken at y,\,, 
and r at 8, whence: 


| For wrought-iron, 


e } 4. 
+ .000000 185 19- | 
dz | 


COs | .000 222 22 
and for steel, 
f bk 
C’ = | .000 148 15 + .000 000 128 46 - 
\ d, 

These equations are to be solved by assuming 
values for d; whence—the length of the piston 
rod being known—corresponding values for C are 
determined, which are to be substituted in Eq. 1 
until an assumed value for d found that is 
the same as the one obtained by solving the equa- 
tion. 

To facilitate solution, values of (' for assumed 


is 


l . 
values of — as follows, are given : 














d 

1 C = for l Cc for i C = for 
ad Wr'ght d | Wrghtic.. || @ | Wrebticn_, 
| irom. |Steel. iron, |>el. iron Steel. 
_—-: TT | tee ee - —_—— 
8 0153 0125 20! 0172 |.0141 32 | .0203 |.0165 
12 | .0158 |.0120| 24 | .0181 | 0148 36 | .0215 |.0175 
16.0164 |.0134) 28 | .0192 0156 40 | 0227 [0186 
Methods of Fixing Piston Rods in Pistons.— 


Various plans are employed for fixing piston rods 
in ae Of these, the simplest is shown by fig. 
2, Plate XXXIII. The rod is here turned parallel, 
and the solid piston bored out a trifle smaller; then 


‘to render it equally hard and durable throughout. | heated, the rod: inserted, and the contraction in 


cooling is found sufficient to hold the piston in its 
place on the rod. Other plans have been described 
in treating of the pistons themselves, and will be 


Mr. Reese—Overheating steel is distending it to | hardness of steel, no reason remains for the con- | seen on reference to Plates XXXIII to XXXVII. 
an unsafe limit, while burning it is forming sensi-| struction of piston rods of wrought iron; and steel * Where a conical end is made upon the piston rod 


ble pores. Burnt steel can only be restored by the 
annealing process. 

Mr, Gill said he once heated a piece of, steel, 214 | 
inches in diameter, for the purpose of hardening | 
it for a knife edge for a testing-machine. _ In order | 
that it might not be affected by the blast he heated | 


is employed at the present time almost universally | 


were made of the cheaper metal. 

In resisting the alternate pressures on a piston, | 
the rod is continually ae state of tension 
into a state of compression, and during the latter 
periods it must be regarded as a pillar, subject to a 
pressure equal to that due to the entire steam pres- | 


for its attachment into the piston, the taper of 


| for piston rods, besides other parts which formerly such cone is a matter for some consideration. If 


the probabilities are greatly against the piston ever 
having to be taken off, then is ene may be very 
slight; but, as is occasionally the case, it is desira- 
ble to be able to remove the piston without exces- 
sive labor, then the taper requires to be steeper, 
In the former case an inclination of 1 in 64 is ad- 


the steel in a gas-pipe. After tempering the steel, | sure upon the piston under ordinary circumstances, | missible, but in the latter case the taper should not 
he turned it, cut a key-seat in it, dipped it in oil | and sometimes subjected to far heavier strains. | 


- and laid iton ashelf. One day, about six weeks 
afterward, the watchman heard a loud report, and 
found that piece of steel broken, one-half lying 
onthe floor and the other on the shelf. The 
speaker had not been able to account for the ex- 
plosion. 

Mr. Park—If that gas pipe had been free of 
oxygen there would have been no explosion. 

Mr. Metcalf—Was the pipe open at both ends? 

Mr. Gill—It was not plugged, but one end was 


| These strains are to some extent caused by the fact | 
| that pressures shown by the indicator diagram are | 
those transmitted through the piston | 


| not actually 
rod, but principally any excessive strains are due 
to accidental lodgments of water in the cylinder 
‘and other similar causes. Hince a very large 
|margin of strength is required, and considerable 
| diversity of opinion exists, so that it is not easy to 
| find any but the empirical rule, by which piston 
rods are made, from one-sixth to one-tenth the 
| diameter of the cylinder. 
| A piston rod, proportioned to resist the com- 








covered with slack, so that no draught could get | pressive strains to which it is subjected on the in- | 
through it. | ward stroke, will withstand the tensive strains | 
Mr. Metcalf—The steel must have been irregular-| imposed on the outward stroke. When under | 





Fig. 47. 
ly heated, which would produce an internal strain. | compression, it may be considered as a pillar or | be less than 1 in 32; in both cases the centre line 


In that case a slight jar would cause an explosion. | column baving one fixed and one rounded end; 


‘ and one side of the cone being measured. The taper 
lonce knew a well-tempered roll to crumble to 


: of 1 in 82 is also a good proportion for the ends of 
pieces on account of a slight jar. | hence the formula is fs piston rods entering into cross heads, and the cot- 
Mr. Reese thought the pieces of steel must have | anech-« tar fixing such ends may be of ataper of 1 in 64, or 
been of irregular shape, that it could not have been 2 ~~ 5 PB i even less; but these proportions are not applicable 
made right, and that there must have been oxy; 1 “s dun to such cottars as are employed for setting up 
in the Fe. The discussion here closed, after + brasses such as those of connecting r 
which it was ordered that the minutes and papers | . ‘ . 4 Where a conical end of a piston rod has been left 
be published in pamphlet form, and the Society | im which:p is the crushing load on the piston-rod, | jn its place for a considerable time, and, perhaps, 
then adjourned. and pthe maximum steam pressure per square rusted there, it is often extremely troublesome to 
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separate the parts, especially as there is a danger of 
damaging the polished surfaces by blows of a 
hammer, even if there should be any projection 
upon which a hammer can be used. Reverse cot- 
ters are a convenient plan of overcoming this diffi- 
culty, and one is represented in fig. 47. A is the 
piston rod, and B the motion block into which it 
nas been fixed; the original cotter has been re- 
moved, and replaced by a compound cotter, con- 
structed in three parts, C, D and E, This con- 
trivance forces the piston rod out when the wedge 
(‘is driven up, and its construction can be readily 
apprehended from the drawing. It is easily seen 


PLATE XXXVIL 


STUFFING BOXES. 


Fig 


SS re de 
. SAW 


how the pressures are all reversed, and the piston 


rod withdrawn, 


Cylinder Nuts and Bolts.—The nuts of cylinder 


covers and the various parts about steam engines, 


if not made of steel, are usually case-hardened and 


polished, 


casionally remov 
ing, and the lke. 
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fire for several hours at about a cherry-red heat, | packing is employed. The gland is recessed 1. 
then opened, and the contents thrown into water. contain two or more rings, which may be of 
Case-hardening generally distorts the metal; cast-iron or steel, but which are, in this case, «{ 
consequently, it is nut applicable to long or irregu- brass. They are split and made to break joint. 
lar shaped articles. and their action is the same as that of similar ring. 
STuFFING Boxes, Plate XXX VIII.—The aperture | employed for packing piste 
through which a piston rod passes is constructed Ties 5, 6 and 7 are common form of stuffing 
in form of a cavity, called a stuffing box, which | boxes for vertical engines, consisting of the stuff- 
surrounds it, and is filled with soft twisted hemp | ing box itself, cast with the 7 a cover, a gun- 
and tallow. This packing, as it is termed, is com-| metal bush, upon which -is placed the hem) 
pressed in the cavity by means of a gland forced | packing,  oacgee by the gland. This gland i. 
down upon it by tightening screws. It may be| shaped to form an oil cup, and provided wit), 
observed that the slide rod, and indeed all rods | flanges drilled with holes to receive bolts, whic), 
pass through corresponding holes in the flange of 
_ the stuffing box. 

| Fig. 8 is of a box for an oscillating cylinder; it 
‘is rather more complicated than the preceding. 
_ The lower part has a gun-metal bush of considera- 
‘ble length; upon this rests a metal collar of conical 
shape, and above and around this is the packing. 
gland and cup, the interior of the gland 
ing furnished, as in fig. 3, with a gun-metal 
' bushing. en 
Fig. 9 shows an ae of Miller’s packing 
rings, already described, to the stuffing-box of a 
trunk-engine; the rings being let into correspond- 
ing cavities cut for their. ion. and acting by 

‘the pressure of the steam within the cylinder. 
__ Packine.—A loosely-twisted form of hemp rope. 
known as “spun yarn,” is commonly employed as 
| packing; and, when cut to a proper length, it is thor- 
| oughly well soaked in melted tallow before being 
/rammed into the stuffing box. The gland is then 
screwed home, and afterward taken out fora fur- 
| ther supply of spun yarn to be inserted until no 
| more is required. Occasionally, thin brass shavings 


| are li y epuishled over the spun yarn when it 
‘has been soaked, and, after wearing a while, they 
‘form a simple, elastic, metallic packing, * which 
keeps the in a stateo f admirable brightness. 

spun is often used in the form of a 
| three-strand loosely-plaited gasket ; but an eight- 
| strand is much superior, as it. will wear 


longer, is a better shape to conform to its situa- 
| tion, and requires less compression from the gland 
| to bring it up against the rod. 

| Artificial rope for peaking is sometimes made of 
‘hemp or canvas, with an india-rubber core inside 
| for the purpose of securing elasticity and hardness 
'of surface combined, or several patent packings 
| may be used with or without any lubricant; and 


| some of this class are manufactured for the special 


| purpose of enduring excessive wear, or heat, 
caused by high pressure, or superheated steam. 
| In making the stuffing boxes of piston rods, 
| valve and similar joints steam-tight, two 
| classes of packing are used in this country—fibrous 
and metallic. 
| The first is usually made up of vegetable or min- 
‘eral fibre, twisted or woven in the form a rope, 
‘sometimes around an elastic gum core, and with a 
‘lubricating compound which will endure steam- 
| heat incorporated into the fabric. The other gen- 
| erally consists of a system of conical rings, made 
‘ofa slippery and comparatively soft metallic al- 
| loy, cut in sections, and, by the gland, or springs, 
| held in contact with the rod and stuffing box. 
That kind of packing, of course, is best which, 
at moderate cost, may be readily applied, will wear 
‘longest without frequent attention, and causes the 
‘least friction. : To make a tight joint about a 
| piston rod or valve stem, it is sufficient, either by 
‘the packing, a lubricant or condensed steam, to 
‘close the openings through which leakage may 
| take place, and any pressure of the packing against 
‘the moving rod, more than enough to make a tight 
joint, not only wastes power by causing undue 
| friction, but it hastens wear and consequent dis- 


S 


Wh 


ad Wl 


MD 





about an engine for moving valves or within | arrangement of the working parts. If the joint 
chambers containing steam or water, have to pass | is properly packed, the rod will move smoothly. 
through packing of some kind. By the use of this 


with but little friction and without leakage. 


. > | 
packing, while the rod travels upward and down-| E ples of the various packi for st é 


ward, steam cannot pass round it; for even if the) 


This is not for appearance only, but for rod is worn somewhat irregularly, the elasticity of | engine stuffing boxes in use here are described be- 
the purpose of their preservation; for such nuts are | the og serves to =A yee leakage of steam. 
not fixed down eee but need te be oc- Fig. 1 = 

or opening the cylinder, clean- | stufting box for a horizontal engine. e packing | ‘ A 
The process of case-hardening, is here divided into two parts by a lantern, which | Packing & Rubber Company, of New York, is a 


| low. 


ate XXXVIIL., gives an example of a! phe « Phoenix packing,” made by the Phoenix 


in its chemical nature, is simply the addition of | surrounds the piston rod and communicates with | fibrous packing mude up in rope form (and as are 


verting it into the character of steel. 


the rod. 


carbon to the surface of wrought iron; thus con- , an oil cup, through which lubricant is supplied to’ most packings of this class), in sizes varying from 


case-hardening, yellow prussiate of potash, K 


surface, 
and, when re- 


e 
Cy,, is sprinkled over the polished and heated | smail diameter: here the glands are kept in — 
The article is then plunged into water, own 


lished, is ready for use. 


_ A better plan, and one that leaves a superior| ward by a gun-metal bush screw, which is | 
surface on the metal, is to place the articles m an/| separated from the nut in fig. 3, where there is a| 

iron box, together with a quantity of burnt leather | gun-metal bush let into the 
ne box is slowly heated, left in the 


shavings. 


For ooeey 


7s inch to 3 inches in diameter, suitable for differ- 
ent stuffing boxes. The lubricating compound in- 
by means of covers screwed corporated with the fabric is mixed with pulver- 
ig. 2 has the packing pressed down- | ized black lead. 

“* Tuck's round packing,” manufactured by the 


linder cover. | New York Belting & Packing Company, of New 
x where metallic | York. is made up of cotton . saturated with 


Figs. 2 and 3 are of stuffing boxes for rods of | 


on the packin 
upon them. 


Fig. 4 is of a stuffing 
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a lubricating compound and rolled closely around 
an india-rubber core to form a rope with an 
elastic centre. Its application is shown by fig. 47. 

Another packing manufactured by the same 
company is square in section, as ilustrated by fig. 
49. The front, B, is made up of successive thick- 
nesses of cotton duck, firmly cemented together 
by an elastic lubricating compound; it is attached 
to the india-rubber back, A, which, when the 
packing is in place, keeps the edges of the cotton 
fabric in contact with the piston on valve rod. It 





Fic. 50.—SE.LF-AcTING METAL PACKING FOR STUFFING BOXES. 


Sectional View, 


is said that this packing wears slowly and causes 
but little friction. 

The “‘ Lion packing ™ and the *‘ Silver Lake pack- 
ing” are manufactured by the Silver Lake Com- 
pany, of Boston, Mass. The ‘* Lion packing” has 
a solid, braided body of cotton fibre. filled in with 
black lead, soap-stone and grease. The “ Silver 
Lake packing ™ is made up of braided cotton wick- 
ing and pulverized tale. In forming the rope, 
strands of loosely twisted cotton wicking are passed | 
through a vessel containing fine talc, reduced to | 
flour and bolted; they are then braided into a} 
solid rope, which is glazed and covered with cot- | 
ton yarn woven around it. It is claimed that no) 
oil or grease is required with this packing; the talc, | 
when moistened by the condensed steam, acting 
as an efficient lubricant. Cotton is considered to| 
be a better fibre for such packings than flax, jute 
or hemp; it does not decay rapidly, when kept 
warm and damp, and it is expanded by the water 
it absorbs. 

Fig. 50 is a sectional view of a “ self-acting 
metal packing” for stuffing boxes, manufactured 
by L. Katzenstein, of New York. This packing is 
made up of two sets of soft metal conical rings, 
cut in halves; these surround the rod ¢o as to fill 
the space in the stuffing box. They are covered 
by a gasket of elastic fibrous packing, against 
which the gland presses, thus permitting a slight 
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in contact between the rings are inclined, whence, 
as the gland is screwed down, rings 1, 4, 5, 8, in 
one set, are forced against the rod, and rings 2, 3, 
6, 7, in the other set, are forced against the stuffing 
box. As seen, there are annular spaces about the 
red and agamst the stuffing box; these collect 
condensed steam, and thereby tend to prevent leak- 
age. The sections being alike, any piece worn or 
injured may be easily replaced. It is claimed 
that this packing makes a perfectly tight joint, 
with but little oil; and causing slight friction ; it 


Fig. 5x 


Fie. 51 


keeps the rod smooth and bright, and does not 
rust it when the engine is standing ; and it will 
last from one to eight years im constant use. 


Sectional view. 
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the piston rod R, and are held in contact with it 
by the springs S P. These springs are regulated 
by set screws S S, and are inclosed in an inner case , 
D D, which also contains the packing rings. 
Springs between the annular plate F F and the 
gland OG force the packing rings and inner case 
against the outer case NX X, at the rounded sur- 
face or ball joint J J. The outer case, which takes 
the place of the ordinary stufting box, is attached 
to the cylinder head GG by the stud bolts S B. 
Steam is admitted into the outer case: it will be 














PRESSURE PACKING FOR STUFFING Boxes. 
Sectional View, 


noticed that the packing rings, otherwise held 
lightly against the rod and the inner upper surface 
of the outer case, will by the steam pressure be 
firmly kept in contact with these bearing surfaces, 
thus making a tight, yet elastic, joint, which will 
not bind the rod. 

In the style of which fig. 51 is a detached per- 
spective view, the three Babbitt metal packing 
rings 1, 2, 3, each cut in halves, when in place 


about the rod form the frustrum of a cone; they 
are inclosed by the cap C, which is recessed coni- 
cally to receive them; the outer end of the cap 
is globular, and with the annular plate D and 
socket Ein the gland or case make upa sliding ball 
and socket joint. The follower B, pressed against 
the base of the packing rings by a spring coiled 
about the rod and resting in a cavity in the 
cylinder head A, holds the several parts in position. 
As in the other ‘‘self adjusting” packing, steam is 
admitted into the case, and by its pressure upon 
the outer surface of the follower maintains a tight 
joint with slight friction, even if the rod is some- 
what out of line. This packing is particularly meant 
for use upon medium-sized, quick-working engines; 
in some instances, where applied to locomotives, 
they have been run over 100,000 miles without 
renewing or adjusting it. As with similar metallic 
packings, the rod is kept smooth and bright while 





Fie. 48.—RounpD PACKING FOR STUFFING-BOXEs. 


Side riew 


End view 





ul 


Fie. 49.—SQvare PACKING FoR STUFFING Boxes. 


Figs. 51 and 52 show twostyles of ‘self-adjust- 
ing steam-pressure packing” for piston rods and 
valve stems, manufactured by the United States 
Metallic Packing Company, of Newark, N. J. 


In the style of which fig. 50 is a sectional view, 


movement of the parts. under strain. The surfaces‘ the packing rings A A, of Babbitt metal, surround 


running and does not corrode when standing. 
Generally, this packing needs no attention during 





ay 


bee alt 


aot aed COST YO 


A Dies ‘ - OP Sa 
aE Se 





- 


en ee 
Sea 
Se 


SHS 


Bette ey 


ene ae er ase” 


36 


——— 


use, and when, from wear or other cause, repairs are 


necessary, a new set of rings is all that is required. 


FRICTION OF RODS THROUGH PACKING.—No very 
trustworthy experiments have been published upon 
the friction of piston rods through the packing : 


but judging from the exceedingly small pressure | 
of 3 to 4 Ibs. per square inch of rubbing surface | 


found sufficient with pistons, it seems tolerably 
evident that_only a very light preseure is required. 
This inference is confirmed by observation, and 
the frequent practice of screwing up glands 
very tightly causes afar higher pressure than at 
all necessary, with a corresponding increase of 
friction. 

Some light is thrown upon this question of fric- 
tion by a series of careful experiments made by 
Mr. John Hick, of Bolton, upon the friction of cup 
leathers for hydraulic cylinders. The conclusions 
derived from these experiments resolve themselves 
into a simple formula, and the friction increases in 
direct proportion to diameter and pressure, with- 
out being affected by the length of the cup leather 
itself ; thus 
Tota) friction = Diameter in inches x Pressure in lbs, per 

square inch * Co-efficient. 

When the cup leathers were in good condition 
and well lubricated, the co-efficient = .0314; but 
when the leathers were new, or insufficiently 
lubricated, it became .0471. 

Cylinder glands and packings will doubtless be 
found subject to the same kind of law, but their 
co-efficients Can @nly be obtained by direct experi- 
ment, conducted with the same elaborate precau 
tions against @#foer which characterized those on 


hydraulic cupleathers. 





THE TAY BRIDGE. 





From Engineering of Jan, 9. 


The court of inquiry appointed by the Board of 


Trade to examine into the causes of the failure of . 


the large oe the Tay Bridge commenced its 
sittings at Dundee on Saturday last. On that day 
the members of the court, viz.: Mr. Rothery. 
wreck commissioner, Colonel Yolland and Mr. 
Barlow, the President of the Institution of Civil 
Engineers, first proceeded to examine the ruins of 
the bridge from the deck ef a tug steamer, and 
then traversed the southern standing portion, after 
which they returned to Dundee and took the evi- 
dence of a number of railway officials as to the 
occurrences on the night of the disaster. On Mon- 
day and Tuesday, Of the present week, the court 
again sat, receiving the evidence of eye-witnesses 
of the failure of the bridge, and that of the divers 
who have been employed to explore the bed of the 
river, and ascertain the present state of the fallen 
structure, and this portion of the inquiry having 
been completed, the court was on esday ad- 
journed sine die, it being as yet unsettled whether 
any further evidence shall be taken at Dundee or 
whether the subsequent meetings of the court 
shall be held in London. Allthat at present seems 
to be certam is that few if any further steps will 
be taken until some portion of the broken girders 
have been raised, or it has been determined that any 
attempt to raise parts of the structure in sucha way 
as to'throw light on the mode of the failure is im- 
practicable. Under these circumstances it is prob- 
able that there may be a considerable—although 
perhaps not unnecessary—delay before the inquiry 
is proceeded with, and this being so it appears to 
us desirable to comment upon some of the facts of 
the case as far as they are at present known, while 
there is yet time, by a careful examination of the 
débris, to strengthen or disprove the conclusions 
toward which they seem to clearly point. 

And here we may remark that the examination 
of the local witnesses has added little to the infor- 
mation which was available almost immediately 
after the disaster, except that the statements of 
the divers of course afford particulars of the posi- 
tion of the first part of the train and of some por- 
tions of thefallen structure. The evidence of the 
eye-witnesses appears to prove pretty clearly that , 
the train was proceeding steadily on its way up to 
the moment when the failure of the bridge occur- 
red, and also that the several spans which gave 
way did not go all at once but successively; but 
beyond this it proves little or nothing. From an 
engineering point of view the most interesting 
evidence yet given before the court of inquiry is 
that of the divers taken during the sitting on 
Tuesday last. The explorations of the divers have 
not yet been sufficiently complete to enable a clear 
picture to be drawn of the present condition of the 
fallen structure, but as tar as their statements go 
they appear to show pretty clearly that the over- 
turned piers have beea completely broken up, that , 
the fallen girders are lying ina fairly continuous 
line from north to south on the eastern side of the 
piers—what was the east side ay | now the 
underside—and that the train when th 
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failed was rtly on. the aoe and part- 


ly on the 1 southern end 
of the BE : somewhat 
to the north of the fourth k is stated 


to be lying some 50 ft. or so the fifth pier on 
the south side, while the it, two third-class 
carriages and one first-lass aré lying between the 
girders following south from the engine. It will 
be remembered that thirteen spans have given 
way, and in the course of the inquiry these spans, 
with the piers which carried them, have always 
been numbered from the south side; and to prevent 
confusion it will,be desirable to adhere to this no- 
tation. From the statements of the divers it ap- 
pears that there is a gap in the top boom of the 


| girders a short distance southeast of No. 4 pier, but 


the information concerning the nature of this gap 
is not at present at all clear. Altogether, the evi- 
dence of the divers, although of much interest in 
many respects, is yet somewhat contradictory on 
certain points, and the present condition of the 
girders cannot yet be spoken of with certainty. As 
regards the condition of the remains of the piers, 
no evidence has as yet been laid before the court 
of inquiry, but we have ourselves carefully exam- 
ined them, and we shall have something to say of 
them further on. Acting on a suggestion of the 
court, we may add, the railway company are, we 
understand, taking steps to have the remaining 
bases of the piers photographed, so that a perma- 
nent record of their condition may be obtained. 
We have referred in the early part of this article 
to certain conclusions toward which the facts so 
far available appear-to point, and before describ- 
ing the present condition of the piers and dealing 
with the lesson which this condition teaches, it 
is desirable, for reasons given below, that we 
should clear the ground by pointing out briefly 
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uare feet, and we may take it at that amount. 
nder these circumstances the overturning mo- 
ment: exerted Mp wind pressure of 1 Ib. per 
Square foot would be: 800 = 41 + 1,200 x 9 + 
1,600 x 93 = 32,800 + 114,000 + 148,800 — 295,600 
, feot-pounds, or about 132 foot-tons; that is to say, 
it would be to a force of 132 tons acting at a 
leverage of 
Let us next compider ie pewviien made to resist 
this I 3 e explained last week 
that the piers ich failed consisted each of a 
group of six cast-iron columns, four of these 
15 in., and the remaining two 18 in. in diameter, 
each of the columns (both 15 in. and 18 in.) being 
made, in the case of the higher columns, of seven 
lengths, 10 ft. 10 in. long, united by In 
some of the piers a Jess number of | were 
used. The columns were filled with Portland ce- 
ment concrete, and they were braced her by 
horizontal and diagonal bracing, the ils of 
which we have still to learn. The 15-in. columns 
were placed in pairs, 12 ft. apart at the bottom and 
10 ft. at the top, in the direction of the length of 
the bridge, while transversely they were 9 ft. 10 in. 
apart throughout. The 18-in. columns were placed 
singly, one on each side bearing near the peint of the 
hexagonal pier of brick and masonry, their bases 
being 21 ft. 10 in. apart from centre to centre 
transversely to the bridge, and their tops 19 ft. 10 
in., each column raking inward 6 ft. 
Now, it is evident that there are three principal 
_ ways in which a pier, constructed as we have de- 
scribed, could fail under lateral pressure, and these 
are: (1) That it should turn over bodily on the 
_base of one of the outer columns; (2) that the 
outer column on the lee side should yield by bend- 
ing or crushing, thus enabling the pier to turn 
over on the bases of the adjoining pair of columns; 
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certain facts bearing upon the theoretical stability 
of the structure. 

In the course of our article on this subject last 
week, we quoted from Mr. Edward Gilkes’ paper on 
the Tay Bridge, read before the Cleveland Institu- 
tion of Engineers in 1876, some remarks to the 
effect that the wind pressure required to overturn 
the large spans of the structure would be not less 
than 96 Ibs. per square foot, the exposed area of a 
large pier being taken at 800 square feet, and that 
of one span and a train being also taken at 800 
square feet each. In making this quotation, we 
— out that the train would have a considera- 

ly larger exposed area than assumed, while it was 
not safe to consider merely the surface exposed by 


the windward girder, but that some allowance | 


should be made for the insufficiently shielded sur- 
face of that to leeward. We should not have 
again referred to this point pending the continua- 
tion of the official inquiry, had it not been that very 
wild statements have appeared in several papers, 
some unduly depreciating, and others most unac- 
countably enhancing the probable stability of the 
Tay Bridge eaenee underthesecircumstances, and 


in view of the great interest which attaches to this | 
question, it appears to us advisable to place plainly | 


before our readers a few data which may not only 
enable an approximate estimate to be formed 
of the stability of the piers, but may also 
serve to indicate the relative importance of cer- 


tain information which will, we trust, in due) 


course be brought out during the official investiga- 
tion. 

From the fi A 
be seen that the cluster of iron columns forming 
the highest piers had, including the transverse 
bearers for the girders at the top, a height of 


about 82 ft. from the top of the masonry, and the | 


centre of wind pressure upon it may be taken as 
41 ft. above that level. In the case of the girders 
the centre of wind pressure would be about 95 ft. , 
and in that of the train standing on the rails, about 
93 ft. above the masonry level. We may accept 
Mr. Gilkes’ estimate of the surface exposed by the 
pier and the windward girder, while the exposed 
surface of the lee hae ghee of shielded as it 
would be by the wittdw girder and the train, 


may be fairly taken a8 half that of the windward | 


irder, or say 400 square feet. The area exposed 
* a train of a length equal to one span (and the 


train which was on the bridge when it failed 


res given by us last week, it will | 
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-and (3) that the bracing should fail, thus en- 
abling the pier to turn on the bases of all 
the columns, the latter coming together like 
the leaves of a parallel ruler. These three 
modes of failure might, of course, be also par- 
tially combined, or the columns, instead of giving 
way at their bases, might fail at some point above 
that level. The amount of resistance to overturn- 
ing in the manner first stated (presupposing 
that one of the outer columns was sufficiently 
strong to ca the load imposed upon it by that 
mode of failure, and that the bracing was suf- 
ficiently rigid to transmit the load to it) would be 
influenced by the manner in which the columns 

| were fixed tothe masonry of the pier, as unless that 
fixing could be relied upon the stability would de- 

nd solely upon the weight resting on the piers. 

t us first estimate the stability under the latter 
circumstances. Taking the weight of the columns 
and bracing as 90 tons, that of a pair of girders 
at 190 tons, and that of the engine and such por- 
tion of the train as’could be carried on the length 
of one span at 120 tons, we should havea load 
of 400 tons to be lifted before overturning could 
occur. This load would act at an arm equal to half 
the transverse base given by the outer columns, or 


(21 ft. 10 in. 
ae *: 10 ft. 11 in., and it would thus have 


what we may call a moment of stability of 400x 
10.92=4868 foot-tons. The overturning moment 
due to a wind pressure of 1 Ib. ~~ square foot we 
| have shown to be probably about 132 foot-tons, 
and the wind pressure, which would overturn the 
bridge under the conditions assumed, would thus be 
Ap =38:09—or say 33—pounds per square foot 
only. If the state of affairs we have just svepenes 
existed, therefore, the overthrow of the bridge 
;need occasion no surprise. If, on the other 
hand, the columns were well secured to the 
masonry, the resistance of the pier to over- 
|turning would be increased, for each ton 
|of ‘“‘hold” (as we may cal) it) of the windward 
column would increase the moment of stability by 
| 21.84 foot-tons, and the hold of the other columns 
proportionately to the distances of their points of 
attachment from the base of the column on which 
overturning of the structure is assumed tooccur. A 
| contemporary of ours in some singular calculations 
| published last week, has assu that the three 
windward columns could exert a pall equal to 140 








e bridge ' would be about this length) would be at least 1,600‘ tons, but in making this statement it has apparent- 
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ly been forgotten that for this pull to be exerted it 
would be necessary for the fastenings of these 
columns to be such that they could directly lift 
some 2,500 cubic feet or so of brickwork and ma- 
sonry—a matter for which, at any rate, there was 
no provision made in the present case. As to the 
manner in which the fastening down of the col- 
umns was really carried out we shall speak here- 
after; for the present we shall merely consider the 
effect of sucha moderate amount of holding power 
ascould probably be obtained under the actual con- 
dition. 

Assuming, then, that each of the columns was so 
bolted down that .t could not be lifted without 
carrying with it Letween 60 and +0 cubic feet. or, 
say, 5 tons of stonework, and still dealing with the 
assumption that it was possible for the whole 
pier to turn over on the base of the leeward 
column as a ceutre, we have an addition to the 
righting moment above calculated of 5x 21.84+2 x 
5x« 15.844 25x 6= 09.2 + 158.4 +60=327.6 foot-ton 


oo. ees 
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Adding this to the 4,368 foot-tons before obtained, 
we get a total of 4,695.6 foot-tons, and dividing 
this by 132, as before, we get 35.6 Ibs. per square 
foot as the wind pressure which would under 
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and the stability of the piers be assumed to depend 
upon the insistent weight only, and if the metal of 
these outer columns be taken as 1, in. thick,* 
giving a sectional area of 66 square inches, then 
from the figures already given the compressive 


32 
strain on the column will be x 10.92 ~ 9-188 ton 
per square inch for -each pound of wind 


pressure’ per square fodt exerted on the struc- 


ture. Thus, a wind pressure of 30 Ibs. per 
square foot would induce a compressive 
strain in the outer column to leeward of 51, 


tons per square inch, if it be assumed that the 
character of the bracing were such as to enable 
the whole work of maintaining the pier upright to 
be thrown on that column. If, on the other hand, 
this task be assumed to be distributed between the 
three leecolumns, the strain would be (taking the 
sectional area of eacii 15-in. coiumn at 54 square 
inches, and their distance from centre of pier 
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132 
66 « 10.92 +54x2x 4,92 —0-105 ton per 
square inch for each pound of wind pressure per 
square foot. With the compression distributed 


as 4.92 ft.): 


these conditions just balance the stability of the | petween the three leeward columns. however. the 


structure, 
we have deemed it desirable to show what the | 
probable stability of the structure would be if the 


ing so rigid, as to render the overturning of the | 


whole structure on the base of one of these outer | 


columns a possibility, yet we by no means admit | 


that possibility in the present instance. In fact, | 
the calculations above given are useful chiefly as | 
showing the amount of stability which, with the | 
weights assumed, might be approached, but never | 
reached in such a structure as that with which we 
are now dealing. It is important to bear this fact 
in mind. Of course, if the weights of a pier and | 
its load were greater or less than we have assumed 


be proportionately affected, and any correction | 
due to this cause can be readily applied when the | 
facts come out before the court of inquiry. 

Next as to the second mode of fai above | 
stated. In this case also the nature of the fixing | 
of the columns to the masonry materially affects 
the question. If this fixing down be disregarded 


. 


We may here remark that although | 


| 


them to be, the maximum stability possible would | eee wens 


righting moment of the pier would, in conse- 
quence of the reduction in the effective transverse 


width of base, ire ‘ 
outer columns were of such strength, and the brac- | a ° Boal ely Cnt sequined te ve 


sist a wind pressure of 30 lbs. per square foot, and the 
maximum strain in the lee columns possible without 
any bolting down of the windward columns would 
therefore be, as we shall show directly, consider- 
ably less than the maximum which with sufficiently 
rigid bracing it would 
single outer column. her or not such long 
columns would resist the loads which might under 
the assumed conditions be imposed upon them 
would evidently depend entirely upon the manner 
in which their several component lengths were 
eet hentai; eth polate. wpes 
ing to resist late ing, points upon 
which evidence has yet to be forthcoming. We 
may remark, however, that the assumption that 
it would be possible for the comipressive strains per 


 * This 





thickness 
variation in the di- 


be ible to throw onthe: 
Wheth 


square inch on the lee side columns to be equally 
distributed is an extremely favorable one, and one 
scarcely likely to be realized in practice. 

If the fastening down of the columns to the 
masonry be in the first place assumed to be of no 
value, then it is evident that the maximum com- 
pressive strain which could be thrown upon the lee 
columns would be equal to the whole weight of the 
pier and its insistent load, or 400 tons, as we have 


j taken it. Distributed between the three lee 

columns this wuuld' give a strain on the sectional 
400 

areas above given of 66 + 54 + 54 2.3 tons per 


of 10° 

66 
on the outer column if it be assumed to be possible 
for that column to carry the whole load. If, on 
the other hand, the fastening of the columns to the 
masonry of the pier be taken into account, the 
compressions on the lee columns will be in no 


square inch, or § tons per square inch 


cay 
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way :ffected until the maximum possible loads 
without fastenings have been reavked, but beyond 
this point the compressive loads on the lee columns 
will equal these maximum loads just stated plus 
the tensile strains on the windward columns. It 
will thus be seen that the fastening down of the 
columns to the masonry in no way relieves the 
compressive strain on the lee columns as a whole, 
although it facilitates the distribution of the strain 
between them, and of course augments the resist- 
ance of the pier tu overturning. We have already 
shown that, assuming the piers to have failed in 
the manner first stated and the columns not to be 
bolted down, the overturning moment required 
would be about 4,368 foot-tons (this being the 
moment given by a wind pressure of a little over 
33 lbs. per square foot); and to further explain the 
int with which we are now dealing, it will per- 
aps be worth while to calculate to what extent 
the stability would be modified if the columns 
are bolted down and the compressive strain 
}on the lee side be assumed to be equally dir- 
tributed over the three columns instead of being 
| borne by the outer one only. In the case we 
are now considering, the windward and leeward 
of columns may be regarded as forming 

of a vertical girder, and the hori- 


some aight have measured. zontal distance between-the centres of gravity of 
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the sectional areas of these booms will, in the 


case of the Tay Bridge piers, be almost exactly 
14.4 ft. For reasons which we shall explain here- 
after, it would probably be scarcely fair to assume 
that the tensile strain which each windward col- 
umn could be expected tostand without disturbing 
the stone work would exceed 5 tons, and taking it 
at that amount we have 5 « 3 = 14.4 = 216 foot-tons 
as the moment of stability due to the bolting 
down of the windward columns in the case we 
are now considering. In this case also the superin- 
cumbent weight of 400 tons will act at an arm of 
14, 

- ; 7.2 ft., and the moment of stability given by 


it will thus amount to 400 x 7.2 = 2,880 foot-tons. 
Adding to this the 216 foot-tons above obtained, we 
get a total of 3,096 foot-tons, which divided by 132 
foot-tons (the overturning moment due to a 


wind pressure of 1 Ib. per square foot), gives 

3.006 : 
132 231, Ibs. per square foot only as the wind 
ve - 


pressure which would balance the stability of the 
pier under the conditions assumed. In this case 
the load on the group of three leeward columns 
would equal the load on the pier plus the ten- 
sional strain on the windward columns, or 
400 4 15 415 tons; and, as the combined 
sectional area of the three columns is 174 

415 
square inches, the compressive strain would be 174 

2.39 tons per square inch. It will be seen from 
the figures just given how greatly the stability of 
the struccure is impaired if it be considered that 
the conditions were such as to cause the three 
leeward columns to share the compressive strain 
due to the action of the wind equally between 
them instead of the outer column atone taking the 
major share of the work. 

We now come to the third mode in which the 
pier might have given way, namely, by a failure of 
the bracing between the columns, and although it 
would be idle to attempt, in the absence of trust- 
worthy information as to the details of this bracing, 
to form a quantitative estimate of the strength of 
this part of the structure, yet it is advisable to say 
a few words as to the light thrown upon this point 
by the calculations we have already given. If we 
asstime that the destruction of the bridge was caused 
by a failure of the piers—and with the evidence now 
available it is difficult to arrive atany other conclu- 
sion—it must then be conceded that these piers 
would fail at their weakest part. and as we have 
shown that the piers could probably be overturned 
isa whole under the most lovenable conditions by 
i wind pressure of about 3545 Ibs. per square foot, 
it follows that if the capsizing of the structure took 
place owing to the failure of the bracing, it took 
place under the intluence of a wind pressure less 
than this. How much less, it is, of course, impos- 
sible to say in the absence of precise particulars of 
the bracing and of the mode of erection. To the 
information which these particulars will afford we 
look forward with great interest—an interest which 
will be shared by a large number of our readers— 
for, as will be seen from the notes which we give 
below, the remains of the fallen piers afford strong 
reasons for supposing that it was through a failure 
of the bracing that the overturning of the piers 
occurred. We have now arrived at the point at 
which it is desirable to give an account, as tar as 
we can, of the remains of the broken struccure. 

From the evidence given before the court of in- 
quiry on Monday last by Myr. Roberts, the locomo- 
tive superintendent at Dundee—who, it will be 
remembered, explored the northern portion of the 
bridge on the night of the accident-~it appears that 
the end of the northern portion of the structure 
now standing remains in practically the same con- 
dition it was immediately after the failure of 
the large spans occurred. Let us describe what 
that condition is, dealing first with the aspect of the 
structure from above on the north side. Standing 
at the southern end of the northern portion of 
the bridge, and looking down, the columns of 
the terminal pier are seen to be all standing, with 
the tie-rods all right except on the southern face. 
where they are adrift, owing to the lugs of 
the columns on that face being mostly broken off. 
None of the tie-rods are broken, but only the 
cast-iren crosses and the lugs. There seems to 
have been absolutely no connection between the 
portion of the bridge which has been carried away 
and the standing portion except the rails afd the 
yas-pipe hand-rail. The 9 in. by 3-in. flooring 
planks butted at the edge of the cross-beam at this 
pont. 

The ends of the girders ef the large span lay ona 
kind of shelf on the ends of the shore-span girders,* 
and apparently without any bolting. The girders 
of the large span seem to have slipped off side- 
wavs at this point, and when the inner_edge of the 
eastern girder reached the point marked A in the 

*|t will be remembered that in the large spans the floor 


was on the level of the bottom Booms, while in the shore 
s pans it was on the tops of the girders, 
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annexed sketch, fig. 1, the piece of the shelf broke 


downward, but not off, showing apparently that the 
girder had a large horizontal component in the 
direction of its motion, and that its motion sideways 
was probably rapid. The western girder, on the other 
hand, seems to have struck at the point marked B 
on the sketch, and to have dropped down, clearing 
away in its fall a light cross-beam between B and C, 
which light cross-beam is now lying immediately 
underneath at the base of the pier. The endof the 
girder in falling broke away the tie-rod fastenings, 
crosses and lugs, as has been already mentioned. 
The guard rails at the north end project about 9 ft. 
beyond the standing portion of the structifre, and 


toward the east. The other rails are carried away 
from a point a short distance within the end of the 
standing portion of the bridge. We shall have 
more to say about this northern end of the bridge 
hereafter when speaking of the bracing. 

In the case of the end of the portion of the bridge 
left standing on the southern side of the river, the 
guard rails are seen, on looking up, to be bent over 
obliquely to the east. The two ordinary rails each 
project nearly straight for about 3 ft., but the piece 
on the western side carries fishplates, and these are 
bent to the eastward nearly to the same rake as 
the guard rails. The top shelf pieces are not dam- 





kic. 1. 


uge | apparently, but the light cross-beam in front 
is lying below asin the case of the pier at the 
northern side, 

An examination of the wreck at the bridge at 
this pot indicates strongly the probable order of 
the steps in the failure of the structure. The now 
standing pier columns at the south end of the gap 
are but little injured. Remembering that the six 
columns form a hexagon, with the north and south 
sides longer than the others, and that the adjacent 
columns aré braced together with horizontal bars 


-and diagonals, and that there are also cross sets of 


bars, making altogether eight planes of bracing, 
we may, by noting which of the parts of the brac- 
ing have given way in the various standing col- 


| ummns, see clearly how the bridge has failed. In 


the south end standing pier each column consists 
of six lengths. The face lying east and west on 
the north side of the pier—that is facing the gap 
—shows the three upper pairs of diagonals adrift, 
and the first and second double horizontal ties also 
detached, all of these by the fracture of the cast- 
iron snugs. The fourth diagonal from tup east 
corner is also detached, as are also all the hori7ontal 
round diagonal ties ; the cast-iron corner brackets 
to which these latter have been fastened have in 
almost every case been pulled away. breaking 
their flanges. 
parently uninjured. This 1s the last standing pier 
over which the train passed. 

Returning now to the standing pier at the north 
end of the gap, we tind a much greater damage. 
the effect of the straining, and a fairly clear proof 
that the diagonal bracing had given away. at all 
events partially, some time bofore the last wrench 
oecurred which brought down the bridge. In our 
description the sloping diagonals will be denoted 
as ties or struts. according as they would be in 
tension or in eompression when the top of the 
structure was moved to the east, that is, as the 
bridge fell. The diagonals were, of course, value- 
less as struts. and the name is only here given to 
them to facilitate the explanation of affairs. Look- 
ing north at the south face of this pier, which has 
five tiers of columns, we see that all the bracing 
and the horizontal bars are away on this face, ex- 
cept the lowest tier of horizontal bars. There are 
four of the strut diagonals hanging, the tension 
ones and their cast-iron snugs are all away. 


also all the horizontal compression bars; but all 
except the lowest one of the tension diagonals are 
detached by fracture of the cast-iron snugs to which 
their lower ends were attached. The horizontal 
bars, and some of the diagonals in the south face, 
have been carried away by falling débris. Still, 


|the projecting portions are considerably curved | 
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all their diagonals and bars intact, except the se 
ond tie from the top on the northeast face. Th: 
diagonals are of flat iron mp er 41¢ in. by !5 in. 
with cottered fish-plates on their lower ends, an 
attached to the cast-iron columns close to th: 
flanges by one 1!,-in. bolt in a hole 1%, in. in di 
ameter. If the bolts had fitted the holes, then an, 
slackness of these ties would have been seen a. 
bending of the struts; but they may have bee) 
slack, or not all tight, and nothing would |. 
shown wrong. The horizontal double bars are 0! 
pairs of channel irons 615 in. by ?!5 in. by 19 in 

laced back to back 215 in. apart. There are als: 

orizontal round bars placed diagonally between 
the four 15-in columns; the cast-iron attachment 
of these seems to have been an afterthought; it is. 
at least, not a very well-planned attachme:t. 

The evidence of the working of the columns 
is abundant on this pier. The east column i. 
cracked from north round by east to west by north. 
and the bolts of broken part on northeast column. 
at base are broken from north by west toeast. The 
south bolt of this flange has shorn across at the 
joint of the flanges at the base. The northwest 
column is broken from west round by north to 
east. These breaks are all at the lower flange. The 
west by south bolt here has broken by tension at ', 
in. from top of column flange, the bolt is 11, in.. 
and there are, as we shall explain hereafter, eight 
of these bolts in each flange. The west point col- 
umn has not cracked at the joint, but the two 
stones to which the base is bolted have been mov 


_ing, and the cake of cement about 1 in. thick is 


| broken, 


showing the lower end of bolt holes 
through the cast iron bases and ccntinued through 


| the two top courses of coping stone—the only bolts 


iu the stone foundation. The southwest column is 


| intact, except where the snugs for diagonals are 


broken off. The south columnis broken across at 
the bottom from northeast, round by east to west. 


}and the whole column has shifted %, in. toward 


the east. The second tier of columns has at the 


_top a provision for some other kind of fastening. 


On each column the snug for the braces is con- 
tinued down as a rib about 3 ft.. and there are 
eight additional holes in it, but it seems none of 


' these have been used. 


The rest of this pier structure is ap- | 


at the same pier, un the southeast face; the top tier ' 


has both diagonals, those of the next two tiers are 
hanging, the next compression bar and both diag- 
onals are gone. and the lowest tie is hanging, so 


that only one of the tension diagonals is here. The 


Looking up now at the top of these columns, w: 
observe that the three on the east have practically) 
no connexion with the three on the west, and even 
each of the sets of three is not at the top concen- 
trated to one position. The caps are of riveted 
structure, in the form of a capital A laid on its flat 
on the three columns: the bar of the A projects « 
little over, and forms the shelf for the girder end. 

As there is a distance of about 5 ft. transversels 
between the centres of the tops of the columns, « 
slight inclination of this cap will permit the slop 
ing outer column to move out tobe vertical. [t 's 
said to be 1 ft. inclined now, but taking the height 
at only 60 ft.. a rise of but one-tenth of aninch is 
all the sloping column requires in moving the ver- 
tical position, and as the other columns would be 
going down hill at the same time that the sloping 
column was rising, there would be only the stiff- 
ness of the columns to prevent lateral displace- 
ment, and gravity would be neutral. 

From the appearance of the wreck one can cer- 
tainly gather no confidence in the combined action 
of the diagonal! ties. They may have gone, first that 
one which happened to be tightest, and the others to 
follow. The bridge has been expected to practically 
sit still by gravity, but the diagonal ties secm to 
us to have been very poor assistance to stability in 
this case, and an, inspection of the pieces leaves the 
impression that when the traincame on the high 
girders, many of the ties may have been already 
detached: and perhaps some of the columns 
cracked at No. 5 pier, where the girders were not 
connected, and where the swaying of the girders 
by the wind would be greatest. The condition of 
this pier, and likewise of No. 9, where the girders 
were also not attached, we shall describe further 
on. 

We now come to the condition of the piers which 
carried the fallen spans, and in describing these 
we shall commence from the south side and give 
the piers the numbers by which, as we have already 
mentioned they have hitherto been indicated in 
the evidence given before the court of inquiry, the 
pier at the northern end of the most southerly 
fallen span being called the first pier and so on. 


_It will be remembered that these piers are of brick 
On the north face all the struts are intact, and | 


work up to about high water level, but that above 
this is a stone capping of four courses of masonry 
of the aggregate thickness of about 5 ft. This be- 
ing premised we will describe the present condition 
of the piers in regular order. 

On pier No. 1 two lengths of the columns are 
standing with their tie-rods and foundation plates. 
the columns being almost intact. In the case of 
the eastern and southeastern columns the tops and 
a few inches of the columns themselves are broken 
otf. On the north and the south faces all the tie 
diagonals are detached. the east column is broken 


northwest and southwest and northeast faces have | at foot on southwest face, one tie diagonal stands, 
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all the other diagonals there are detached. On the 
other three faces, those toward the north. all the 
diagonals are intact, except one tie. And here we 
may explain that each column springs from a foun- 
dation plate bolted to the masonry and to which the 
column is itself bolted by eight bolts, these bolts 
being for the 15-in. columns, 11, in. in diameter. In 
the case of the 18-in. outer columns the founda- 
tion plates are 4 ft. square, while for the 15-in 
-olumns they are 3 ft. 10 in. in diameter by 154 in. 
thick. Each foundation plate carries a socket or 
base about 2215 in. high, the socket being stiffened 
by eight radial ribs, as shown in the annexed sketch, 
fig. 2, which represents a foundation plate for a 15- 
in. column. Four of the radial ribs first mentioned 





Fie. 2 

are bossed to allow of the passage through them of 
the 154-in. bolts securing the foundation plates to the 
masonry, while in the case of two others provision 
is made for the attachment of the bracing. The 
columns average, as we have already stated, 114 
in. in thickness, and their flanges are of about the 
same thickness, those of the 15 in. columns being 
23 in., and those of the 18 in. columns 27 in. in 
diameter. The lengths of the columns have also 
male and female ends. With these preliminary 
remarks, we may now continue our notes on the 
state of the remains of the fallen piers. 

On pier No. 2 the six foundation plates are all 
right with some portions of the columns on the 
eastern side, but all above is gone. Portions of 
three of the columns are lying on the pier. 

On pier No. 3 the foundation plates are in place 
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~ and one length of columns stands, but the tops of 


3. 


these portions of the columns are gone. 
work is all good. 
On pier No. 4 the foundation 


The stone 


tached, and hanging over on the west .ide. 


some hel 
of the scien being pushed over in the opposite 
chrection to that in which the chief mass fell. 

In the case of the piers so far mentioned, .no 
stone-work is out of place. but at about one-fourth 
of the adjacent span south of the fifth pier the 
engine is lying, and on this pier No. 5 the stone- 
work has been displaced. It will be remembered 
that the thirteen spans which fell consisted of | 
three continuous groups, the most southerly group 
consisting of five spans, and the two more north-| 
erly groups of four spans each. The junctions of | 
the groups thus occurred on piers No. 5 and No. 9, | 
and it is perhaps not without significance that in! 


~ are also all| 
right with the portions of the six columns at-| plates are fixed, however, have in no case failed, 

This | 
would appearto indicate that this pier failed at | 


ht above the masonry, the lower lengths | 
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the case of these two 
is exceptionally injured. 
a boat on the western 
at the point of No. 5 pier have the ap- 
pearance shown in the sketch, Fig. 3, an- 
nexed, The three bolts visible seem to be only 
through the two upper courses of stone and to have 
had no connection with the lower courses. Mount- 
ing on the masonry, it is seen that all the first tier 
of columnis is lying inclined, the stone at the west 
corner being lifted and still attached to the column 
base, but the column itself being broken off. Only 
the two stones at the west corner are displaced 
here, the others not being disturbed, and the foun- 
dation plates being fast to the stones. 

On pier No. 6 the foundation plates are all good, 
but the columns have broken through the flanges 
or bolts. It may be remarked here that the cement 
concrete with which the columns were filled ap- 
pears to be as hard as stone. We mention this be- 
cause reports to the contrary have been circulated. 

On pier No. 7 the foundation plates are all good, 
but some of the columns have broken off through 


yiers the stone-work 
ooking upward from 
side of the stones 
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the flange. as shown in the sketch, fig. 4, annexed. 
Five columns are lying about the pier, 

In the case of pier No. 8, the stonework ‘is all 
sound, and the foundation plates are intact. The 
first tier of columns are hanging about the pier. 

On pier No. 9, the stonework has gone in the 
same manner as on No. 5, but worse. That is, the 
angle stones on the western side have lifted from 
their beds, but they are still on the pier. The stone- 
work on the southern side of the pier is also shaken, 
the brickwork, however, being imtact. The 
columns have in this case evidently lifted the 
stones. The first length of the western and south- 
west columns are lying canted over with their 

| bases and two upper courses (the third and fourth) 

of stones attached, the stones lying on edge and 
jshowing the bottom of the third course. The 
| dowel bolts tying the upper courses of stone to- 
| gether do not come through. In the case of the 
| southwest column, the fourth course stone and 
| half of the third course is split through a dowel 
| bolt hole, showing the thickened lower end of the 
bolt about 114 in. short of being through ‘he third 
course stone. Thiscase seems to fairly represent 
the fastenings of the stones throughout, the dowel 
| bolts only passing through the two upper courses, 
|and there being no connection—beyond that given 

by the cement—between these upper courses and 
| the first and second courses below them. 
mode of fixing which has led us to place such a 
‘low limit inour calculations om the amount of 
tensile strain which the windward columns might 


2 
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be expected to withstand. The bolts by which the 
foundation plates are secured—and which are not 
the dowel bolts—appear to enter the top course of 
stones only ; but on this point we cannot speak 
positively. The bolts by which the foundation 


all the bases on all the piers, so far as they can be 
seen, appearing to be firmly attached to the top 
course stone. In the few cases where the founda- 
tion plates are absent the stones have gone with 
them. 

Qn pier No. 10 the stonework is very little dis- 
turbed. At the western corner there are cracks, 
but they do not extend through the stonework. 
The bases of the columns are here all intact, and 
on every one of them is a piece of the flange of the 
corresponding column, all these fragments being 
portions of the western side of the flanges. Some 
of the fragments include two bolt holes, and are 
broken through the next two bolt holes, while the 
= similarly broken, include one bolt hole 
only. 


It is this | 


' 
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On the base of the southwest column stands a 
portion of the neck of the column, about 3in. high 
on the western, and 9 in. on the eastern side. The 
lower connections between the bases of the columns 
are here also intact, except that one pair of ti 
rods on the eastern side have been bent by the 
columns falling on them. 

Three lengths of columns lie on this pier, over 
turned toward the eastern side. 

In the case of pier No. 11, the stonework has 
suffered considerable injury, and the remains of the 
columns are lying about unevenly with ends of the 
tie-rods attached. The annexed sketch, Fig. 5, which 
shows the general appearance which the stones 
would present if cleared of the broken ironwork, will 
serve to explain the nature of the damage which the 
masonry has sustained. The Roman numerals on the 
stones indicate the number of the course to which 
they belong, counting from the bottom. Toward 
the northern side of the pier all the stonework is 
intact, and three foundation plates remain fixed in 
position. The other foundation plates have been 
carried away with the stones to which they were 
fixed. 

Lastly, on No. 12 pier, the west corner or cut 
water stone of the upper course—a stone about 4 
ft. square—is gone, and the stone below it, which 


measures about 6 ft. by 6 ft. 6in., 1s broken 
through the bolt holes. The bolts have gone 
through the two top courses only. With the ex 


ception of the foundation plate at the western 
corner, Which has gone with its stone, the bases of 
the columns are all in position. There are fow 
lengths of columns lying on this pier, and judging 
from their position the canting over of the struct 
ure has first been toward the east, but in falling it 
has got set back toward the west. The column at 
the northeast corner has got canted round about 
90 degress, and it is now standing nearly upright. 
but resting only on three bent tie-rods. It is some 
what dangerous moving about it. From what we 
have stated it will be seen that altogether the piers 
at the northern end of the fallen Jength of the 
bridge are in a worse condition than those toward 
the southern end. 

We have now laid before our readers the facts 
connected with the failure of the Tay Bridge as 


faras thev are at present known to us: and in 
bringing this somewhat lengthy article to a con 
clusion, we have but few remarks to add It 


would be hazardous at this early state of the inquiry 
to urge strongly any View as to the precise anne 
in which the breakdown of the structure occurred 
but the facts far ascertained certainly point 
prominently to certain conclusions which we have 
indicated generally in the course of the foregoing 
article. Or. the question as to the amount of sta 
bility which the structure actually possessed, we: 
have no desire to enlarge further on the present 
occasion ; but the calculations we have given. to 
gether with the facts we have collated, certainly 
show that there is every reason to believe that it 
| was vastly below the amount usually considered 
to be necessary for such works, both in this country 
and abroad. This, however, is a‘ point to which 
the attention of the court of inquiry is certain te 
be prominently directed, and in taking leave of 
the subject for the present, we can ouly express a 
| hope that the inquiry may be so conducted as to 
| thoroughly sift all doubtful features in the design 
of the bridge, and to do away with the chance of 
any similar failure occurring in this country. 


so 
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NEW Use oF HYDROGEN.—According to th 
Journal of the Franklin Institute, Mr. E. Comme 
jlin has discovered a new industrial application of 
| hydrogen. He places retorts or tubes of metal or 
refractory earthenware in the arch of furnaces o1 
| generators, in hot-air apparatus or elsewhere, 
where they are exposed toa red heat. They are 
filled with charcoal, coke or cinders. and a small 
jet of vapor is introduced. which produces. by de 
composition and recomposition, hydrogen, carbon 
ic oxide and carbonic acid gas. The apparatus is 
thus raised toa red heat. and steam is obtained 
without expense. Each tube which contains 25 
kilos. (55 lbs.) of coke, yields, in ten hours, 100 cu 
hic meters (3,531.658 cubic feet) of gas, which is 
passed into a purifier and thence to a gasometer. 
Its illuminating power is increased by mixture 
with the vapor or gas of volatile or solid bydrocar- 
bons, so as to yield, at about one-sixteenth the 
| cost, a whiter and more brilliant flame than that 
| of coal-gas. 


> ++ eS oo eS 


TESTING EXPLOSIVES.—A very good test for ex- 
aming the stability of explosives that are not in 
tended to be stored fora great length of time is 
given in Dingler’s Journal. Subject small quanti- 
| ties of the material in a close vessel to a tempera- 
ture of 70° for about eight days. If hyponitric 
acid does not appear or an explosion occur in the 
| mean time, the composition may be regarded as 
stable, 
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GENERAL INTELLIGENCE, 


i We solicit and are always pleased to publish in these 
columns any ttems of interest that may be furnished us. 


GAS AND WATER. 


Judge Watts has granted an injunction prohibiting 
the city of Belleville, lil., from proceeding with the con- 
struction of water-works. 


It costs St. Louis, according to a late report published 
in the Globe-Democrat of Jan. 11, $96, per year to 
pump the water that is simply wasted in that city. 


The National Meter Coney. desires to make known 
that it has _ awarded to Mr. John T. Langford, 
of Boston, ., contractor for water and gas-works 
supplies, the sole agency for the introduction and sale of 
its “Crown” and “Gem” meters in the Eastern 
States, the State of Connecticut excepted. 


A Citizens’ Water-W orks Company, composed of lead- 
ing capitalists of Maysville, Ky., has just been organ- 
ized, who propose to build the works precisely according 
to the Louisville bid for $15,000 less money. If the city 
desires to become the owner, she is permitted to pay the 
above amount in such sums, in such manner and at such 
times as she pleases. 


the Water 
oledo, Ohio, reveals a loose manner of keep- 
ing accounts. While no one is accused of willful em- 
bezzlement, it has become painfully apparent that the 
water-works business has been conducted with careless- 
ness and a lack of system that would ruin any private 
business in ninety days. 


Investigation into the book-keeping of 
Board of 


{t is understood that a further reorganization of the 
Indianapolis Water-Works Company will be made short- 
lv. involving no change of management, however. It is 
now operated by the second mortgage bond-holders, who 
will cause a sale to be made under the first mortgage and 
buy the property. The first mortgage is for $300,000, 
the second for $500,000. 


The two highest and best throws of water of which | 


there is definite record are the following: At Burling- 
ton, lowa, at the time of the recent Grant reception, a 
solid three-inch stream was thrown tothe height of 304!, 
feet; at Rochester, N. Y., a solid four-inch stream, to a 
height of 207 feet. Both throws were made from mains 
supplied by Holly pumps.—Fireman’s Journal, 


During the year 1879 the yemaios engine at the Dan- 
vers (Mass.) Water-Works has been run on 17 days, 
pumping 118,616,696 gallons of water; 317,634 pounds 
of coal were used in starting fires and pumping, and 
24,469 pounds for banking fires, making a total con- 
sumption of 340,113 pounds. In September the water 
was drawn from the reservoir, and a thorough cleaning 
given, The town was supplied during this time by 
pumping direct, the pumps running slowly day and 
night. 


Col. Clark, the water registrar of Holyoke, Mass., has 
been invited by the officers of the Oakland (Cal.) Water- 
Works to give them some hints about the Holyoke man- 
agement. The State law there requires them to furnish 
the city all the water needed for fires, irrigating the 
public grounds, sprinkling the streets, etc., without 
charge, and they want to get data for a movement to- 
ward changing the law. olyoke pays $3,000 a year 
for the water used nt fires, and the street sprinklers pay 
according to the amount used, these two items being 
nearly enough to pay the cost of maintenance. 


The following refers to Fall River (Mass.) water-works: 
The revenue during the year 1879 has been larger than 
any previous year, and the expenses have been less. The 
number of water takers has been increased during the 
year, but the amount of water pumped per capita is be- 
lieved to be less than in any other city in the country, 
owing to the fact of a larger number of meters being in 
use here in proportion to the number of service-pipes 
than elsewhere. Following is a comparison of the most 
important statistics for 1878 and 1879, and also an esti- 
mate of total expenditures to January, 1880: 


Totals up to 


1879. Jan. 1, 1880. 


1878. Approximate. Approximate. 
Gallons of water 
pumped .439,539,059 460,000,000 2,196,146,773 
Pipes laid (miles). ... 3.23 0.39 52.05 
Hydrants ..... 32 3 537 
Gates sapeedac 18 5 552 
Drinking fountains 
for animals....... 1 1 15 
Drinking fountains | 
for people _ 0 1 6 
Earth trenching(feet) 14,141 2,054 215,564 
Rock trenching (feet) 3.053 15 55,454 
Service pipes....... 264 71 2.495 
Meters oes 287 202 1,368 
Revenue .. .. $66,979.74 $69,500 00 $293,073.50 
Costs of extension, 
management and 
repairs ... $34,272.55 — $22,800.00 $1,438,772.40 
eee 
BRIDGES. 


The North British Railway is recovering from the Tay 
calamity, and it has been decided to rebuild the bridge 
twenty feet lower than before. 


The Keystone Bridge Company has contracted to build 
another light-house to be erected at the Anegada de 
Afura reef, fifteen miles off Vera Cruz. 


The City Council of Winnipeg has resolved to ex- 


tend the time for receiving tenders for the proposed 
bridge till Jan. 26. The by-law to raise the $200,000 
necessary for the construction of the proposed bridge 
was carried by a vote of the rate-payers on the 20th. 


At the meeting of the Toronto (Canada) Council on the 


Engineer|prepare plans and specifications for a new 
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| bridge over the Don at South Park street, with a view! The indications certainly now are that the price of 


to tenders for the construction of the bridge being called 
for at once. 


EVANSVILLE, Ind., Jan. 15.--The bridge over the 


Wabash River on the Air Line Railroad, between be a 


Princeton and Mount Carmel, was washed away by the 
flood last night, together with considerable track laid on 
trestles. Travel on the road is suspended, and it is said 
it will require several months to repair the roud so it 
will be fit for use, although a temporary track will pro- 
bably be laid. 


The railway bridge over Red River at Winnepeg, is 
an ice bridge, the track being laid on the frozen surface 
of the stream. At the first crossing, December 26, the 

| engine was preceded by a flat car, heavily laden with 
' bank of the river the depression caused the ice to rise 
and fall like wavelets, notwithstanding its thickness of 
two feet three inches. 


— eee 
STREETS, DRAINAGE, ETC. 


The Western Sewer Pipe Association was in session at 
Cleveland last week. Some fifty representatives from 
various manufactories in the United States are in attend- 
ance. 


The work of sewering the city of Memphis has begun. 

| Col. Geo. E. Waring with onaletant engineers is there 
| to superintend the work, which will be completed by the 
middle of May. 


A Committee from Toronto, Can., is this week visit- 
ing Washington, Baltimore, Philadelphia, New York 
and Boston, with a view of acquiring information about 
block pavement. 

Sg acai nea 
RAILROADS. 

Meetings in the interests of the Napanee and Tam- 
worth Railway are being held in localities adjacent to 
the line of the proposed road. 


Investigation has shown that the large increase in 
railroad accidents in this country in the last fewmonths 
\is the result of using defective rolling-stock. Engines 


end cars unfit for service have been used, so great was | 


the press of business. 


STREATOR, I[]., Jan. 16.—An engineer corps of the 
Wabash Railroad Company commences to-morrow to 
locate a branch from the Kankakee River, at the point 
where the Chicago & Strawn Railroad crosses, to the 
centre of the Braidwoon coal-fields, connecting there 
with the Chicago & Pekin Railroad. 


The Illinois Coal Mine Railroad Company has been 
organized in Chicago. Col. R. B. Mason is President. 
The road is to run —— the counties of Kankakee, 
Will, Grundy, Kane, Du Page and Lake. Its southern 
terminus is Buckingham, and its northern Waukegan, 
with a middle terminus at or near Turner Junction. 


A certificate was filed with the Secretary of State 
, last week for the incorporation of the Lake Erie & She- 
nango Valley Railroad Company, terminus Connaut, in 
Ashtabula County, and near Vernon Centre, in Trum 
bull County, passing through the counties of Ashtabula 
and Trumbull, Ohio. Capital, $1,000,000, by S. Hay- 
ward and others. 


The organization of the company for the construction 
of the proposed railroad from Norway House to Nelson 
River, and thence to communicate, via the Hudson Bay, 

| with Europe, has been completed. It is understood that 
| Mr. Brydges, as Manager of the Hudson Bay Company, 
| has sent in a protest against the railway company ac- 
| quiring certain lands. 


Boston, Jan. 16.—The eleventh aunual report of the 


railroad service in Massachusetts shows that d the | 


year ending Sept. 30 last, only eleven miles of addition- 
al railroads were completed in the State. The gross in- 
come for the year of all amounts to $30, - 
,000. The whole number of persons injured durin 
| the year, including the accident at Wollaston, was z 
| fatal injuries, 45. , 


Lonpon, Jan. 19.—The Postal Department of Great 
| Britain has made a bid for scientific attention y its 
| claim that the telephones are an inf ment of the 
| Government monoply of te phs, and its motion for 
| an injunction is soon to come before the Court of Queen’s 
| Bench, where a very interesting legal point will be 
| raised, in which both scientific and literary men and the 
| public at large are interested. 

A narrow-gauge railroad is projected through the 
| famous Farmington County, Ill, which heads in a point 
at the Morgan County fair ground, College Hill, and ex- 


| tion to the mouth of Prairie Creek,in Gardner township, 
| Sangamon —) and is from two and a half to three 

miles wide. Doubtless this is the richest body of land in 
| Illinois, and it demands an outlet to market. 


The Chicago & Cook County Elevated Railway Com- 
‘pany has been organized; capital, $200,000. cor- 
orators are John D. McLean, ees a A. Coombs and 
harles F. Smith. The object is to build a line of ele- 


vated railroad from some point in Chicago to Glencoe, | 


Park Ridge, Maywood and other poiuts in Cook County. 

Such a road is needed about as much as a fifth wheel / 
,a wagon. It is safe to say it will never be heard from 
again. 

New York, Jan. 15.—A_new railroad project was 
launched here ie Pueblo and St. Louis railroad 
—to be built from blo, Colorado, down the Arkansas 
valley to Great. Bend, «in 340 
| point a short cohn ction is to be meanwhile built by the 


ansas Pacific company from its Salina extension, at | 
| McPherson, and another by the Missouri Pacific from 
19th, Ald. Hallam gave notice of motion that the City Wichita, Kansas. which is expected to be reached by 


| the latter company during the coming summer: 


rails, and as the train passed onward toward the western | 


| tends about thirty-five milesin a northeasterly direc- 


miles, to which 


rails is still to go higher. Out of 85,700 miles of roaq 
now in operation, not more than 33,000 can have been 
laid with steel, and if the iron rail on other roads ayer. 
100 tons to the mile, and if the wear is only one. 
‘tenth yearly, there will be required about 527,000 tons 
of iron rail yearly for repairs and renewals alone. This 
exceeds the present production. and if railroad-building 
is to continue at a rapid rate during the present year. 
the demand for rails of both kinds will be in excess of 
the production in any year thus far.—Indianaypolis 

Journal. 

ooo 


RIVERS AND HARBORS. 


‘The people of Waukegan, I1l., aretaking measures to 
secure a harbor appropriation. 


Congressman Bliss, of New York, introduced a bil! to 
Con for the improvement of Buttermilk Channel, 
in the East River, and making an appropriation of 
$150,000, the work to be done under the supervision of 
the officers of the Engineer Corps. 


HURON AND Ontario Sarp Canat.—The Council of 

= ee of York, ae sent a petition to the 

o Legislature. ying an appropriation be 

made by that body’ the purpose of making a new 
| survey and detailed estimates of the proposed work. 


Mr. Wells, of Missouri, has introduced in the House a 
bill te incorporate an Inter-Oceanic Transit Company. It 
provides that James B. Eads, of St. with such 
others as may be associated with him, and their succes- 
sors, shall be created a body corporate and politic in deed 
and in law, under the style and title of the Inter- 
Oceanic Transit company, for ~ construction of an 
i i t provides for sending out two 

ships, equipped and provisioned, by the government, 

with engineers to assist Capt. Eads in making necessary 

surveys. r bill was also introduced in the House 
_ by Mr. Bailey, of New York, authorizing the President 

to confer with foreign countries with the view of secur- 
ing their codperation in the construction of an inter- 
oceanic canal. 


A World dispatch from Panama says: “I obtained a 
copy of a contract between M. de Lesseps and M. 
Bo Wyse, from whom M. de Lesseps took over 
his arrangement with the Colombian government. 
| Under this contract M. de Lesseps is to have two years 
more in which to organize his rr for constructing 
the canal of Guar. The capital of the company is 
limited to $80,000,000. M. Bona Wyse is to re- 
ceive 1,000,000 francs on the formation of the company. 
and 4,000,000 francs more in one month’s time after 
one-half the capital shall have been subscribed. He is 

| also to have 5,000,000 francs more in the stock of the 
company. In case of the death of M. de Lesseps, his son 

| is to sueceed to the enjoyment of all his rights and priv- 
ileges under the contract.” 


St. Louis, Mo., Jan. 18.—The ae River 
Commission is in session here, and will probably remain 
during the present week. Nothing has been done so far 
|except to interchange views regarding what report 
|shall be made to Congress during the present session. 

They will report p , and perhaps submit plans for 
| the improvement of the river, either in whole or in part. 
| There are now three t tion parties, one topo- 
| graphical y, three observation parties and one bor- 
| eo n the field at work. These parties comprise 
| a working force in the neighborhood of two hun- 

dred men, of whom about twenty are assistant engineers. 
| The triangulation has covered a length of 125 miles be- 
| tween ae ——— The topography 
, reached a below Tiptonville, nearly ninety miles 

observation is 


below Cairo. One of the sta- 
| tioned at Fulton, Tenn., another at Providence 
_ and another at Carrolton. 
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CONTRACTING. 


| Wm. McBain, a contractor and builder of Toronto, 

has failed. His liabilities are $92,000. 

| . 

| The peaeerene Steel Com intends erectin 

| at Baldwin, , two new mills Vor the manufacture 0 
Seoriaen Of Wrescad at as 

at an early . a prov test 

| improved epackinery: 


 g00'00" dopor peers itself over the i, 
of a e Burlington ney 
Railroad has decided to at that point, the city 


| having given a tract of overflowed lands on the Missis- 
sippi River front as a site, in consideration of $50,000 

| furnished to change the course of Hawkeye Creek and 
improve the sewerage in that vicinity. 


There are now 1,000 men working on the San Juan 
extension of the Denver & Rio Grande Railroad, the 
gan having reached a poiut ten miles below Canejos, 
orty miles beyond Alamosa. Animas City is the next 
objective point. So far no iron bas been laid, and will 
not be probably this winter, but at any rate not until a 


decision is reac’ in the Grand Cafion case. 
| MISCELLANEOUS. 


| 
| 
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to remove any deposit of road detritus, etc., which, | puts in his bids for work. 
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owing to the inclination, the form, or the rough- 
ness of the sewer, may be found to collect. To se- class journals. Of course, he finds abundance of 
| cure the full flushing effect of the discharge of the | work at good prices. 
flush-tanks and apparatus, and of the natural flow, | = 
‘and to prevent contamination of the soil by sewage CORRFSPONDENCE. 
matters, the sewers should be made, if they are not i ool Re aie Peeters ee E 
ia ; ae kisi -tgicieees 1D already, as nearly water-tight as possible, STEAM ENGINE , ONRIX TIN , ma _ 
"SATURDAY, JANUARY 31, 1880. especially to the height of their usual flow-line. | eae ie ae 
3. The establishment of a system of frequent peri- | ae eee ie ee : 
odie inspection, to be continued until it shall have | me as. you — peering na a 
been demonstrated that the adjustment of the principles of mechanical engineering by the publi- 
flushing arrangements is effective in every part of | cation of Mr. Riggs’ treatise on the steam engine 
the eewenn: if | in the columns of your valuable paper, I beg leave 
“These recommendations being carried out,” to trespass upon your space by submitting to your 
continues the report, “ there will be secured the correspondents and contributors the following 
important condition suggested by the commis- question, viz.: Why are connecting rods of steam 
sioner of health: that all foul matters be delivered | ©28ines wade almost universally with an oblong or 
at the outlet before decomposition has set in—such | I-shaped cross-section, when the true form thereof 
decomposition now taking place in the sewers, or| should he - sagubat mesa ae waees es 
in the rivers, being probably the watt serious feo: | of inertia is the same relatively to all diameters of 
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Besides that, he is a 
‘‘live” man, and advertises judiciously in the best- 


Tribune Building, New York City. 





GEO. H. FROST, PROPRIETOR. 








oe 


WE publish in full this week an interesting let- 
ter from Mr. W. Milnor Roberts, Chief Engineer | 
to the Government of Brazil, upon the San Fran-| 
cisco River, Brazil, which he is now examining. | 
Mr. Roberts, always actively employed, has used 
the long hours of ‘‘wooding up” his exploring 
steamer to impart to his many friends in this coun- 
try many valuable hints about the condition of the 
country and the people with whom his duties are 
daily bringing him in communication. 
—————J»sd.e-_—_—— 





























tor in the present foul condition of the latter. The 


Report for 1879 of the Institute of Civil Engineers, | ave into the lake, will be greatly less serious when 
just published. It is especially valuable as mark- | the discharge of all organic matter in a fresh con- 
ing the progress of the most successful Engineer-| dition shall have been secured.” 

ing Association in the world, and the hints that) fyery man, especially such as hold office, is an 
may be drawn from its perusal cannot fail to be of | « engineer,” and in his own estimation quite com- 
interest to the several Engineers’ societies that are | petent to devise and construct any public works 
now organized in this country, the members of | necessary for any city; the ‘‘ engineers” of Mil- 
which will recognize in the history of the great} woukee, now that the report of the experts em- 


from time to time that present themselves to the | of advice free. 


new organizations. 
_— > 


THE city of Milwaukee, Wis., having at last dis- 
covered that a better sewerage system was neces- 
sary for the health of its people, employed, as ex- 
perts to investigate and report, Messrs. E. S. 
Chesbrough, Moses Lane and Col. Geo. E. War- 
ing, engineers who certainly are well known to 
a a ae om ecaaen tae Gen. G. M. Dodge has been elected President of 
the Cream City politicians are in a ferment. The | the Improvement company, which has been given 
report does not suit, and the Common Council the contract for building the Texas & Pacific Rail- 
have refused to refer the report to a special com- road, from Weatherford to El Paso. 

mittee until a future session. The charges of the| M. de Lesseps is seventy-four, Madame Lesseps 
experts are $1,500 each—an amount which seems | thirty-seven ; they have seven children, the 


As to the merits of the plan pro- 
posed by Messrs Chesbrough, Lane and Waring, 
we have no opinion; they are all men of large ex- 
perience and their opinions are entitled to a great 
deal of weight. The estimated cost of the pro- 


posed improvements is about two millions of dol- 
lars. 


ee a i ee 


PERSONAL. 


pretty large to the tax-payers of Milwaukee, who | youngest of whom is seven years old. They con-| 


| its cross-section ? 
WE give, on another page, an abstract of the | evils to be apprehended from the delivery of sew- | toa compressive stress one-half the time, and I fail 
i | to see why its cross-section should be made so as 


| tion of this point will greatly oblige 


English association, the same difficulties arising | p}oyed does not fit with their ideas, are giving plenty | 


The bar in question is subjected 


to bend under a compressive stress more readily in 
one direction than in another. A rational explana- 
E. 
FACTORS OF SAFETY. 
NEW YORK, Jan. 23, 1880, 
EDITOR ENGINEERING NEWS ; 

The opportune remarks contained in your issues 
of Jan. 10 and 17, upon so-called “ factors 
of safety” suggest that something more may profit- 
ably be said concerning a term of our American 
bridge practice, which has been growing into dis- 
favor among our best engineers. 

When first we began extensively to build iron 
bridges, some 15 or 20 years ago, we knew very 
little of the behavior of the metal under strains, or 
the requirements of safe bridges. The only thing 
we were certain about was the ultimate strength 


| of the iron; and we not unnaturally thought that 


the higher was its breaking limit, the safer was 
the bridge. The expression of ‘‘ factor of safety” 
may then have been a convenient term to apply to 
our structures, but I doubt whether many bridge 
engineers, in view of possible errors in details or 
imperfections in workmanship, ever understood it 


are not accustomed to the charges 0° experts, but | stitute a most remarkably happy femily, if the to mean that our bridges would then bear five or 


which will have to be paid. newspaper correspondents know what they are 
The committee first recommends what is termed | Writing about. It is said that Cato began the 
«irrigation disposal ;” and to that end it is advised | Study of Greek at eighty ; a much more remark- 


that the city purchase five hundred acres of land | able feat is to undertake the building of an inter- | 


in the Menomonee Valley, near the city, to be used oceanic canal across a country like Darien, and 
asa place of deposit for the filth of the rapidly | 5,000 miles from home, too, at the age of seventy- 
growing city. Immediately after arguing that sug | four. 


gestion, the report says : ‘‘ In the suggestions given| THE MAN WHO ADVERTISES.—Mr. Daniel R. 


below (the further recommendations), the work (to | Kelly, who erected for Messrs. Clark, Reeves & | 


be done) has all been regulated with reference to | Co., the 110th street curve on the Metropolitan Ele- 
the general scheme of the irrigation feature, with | vated Railway (illustrated in this journal last 
the least additional cost.” And then the report | week), is a most enterprising and energetic con- 
goes on to say that a temporary expedient will have | tractor. He has erected all the iron work of the 
to be resorted to, and that the best plan for that is| West Side ‘‘L” road, from Eighty-third street 
to establish enormous pumping works in the Kinnic- | to the river and laid the track and floor sys- 
kinnic valley, have a system of intercepting sewers | tem on the same. On the Second Avenue line, 
constructed, and then force the sewage into the|in which he is now engaged, he has erected 
lake “‘one mile south of the present harbor en-|the iron from Forty-ninth street; made the 
trance, and one thousand feet from shore.” It is | Chatham Square connection, and is just complet- 
hardly necessary to state that such “‘ temporary ex-|ing the laying of the floor system from that 


pedient” would cost nearly or quite a million dol-| junction to Sixty-seventh street. To perform his 
lars 


six times their assumed loads without breaking, 


| and they now generally discard the expression. 


At first, bridge engineers asked and obtained 
from the manufacturers, iron with an ultimate 
strength of 55,000 to 60,000 pounds to the square 
inch, and, when they concerned themselves about 
the elastic limit at all, were satisfied with 18,000 to 
20,000 pounds to the square inch. As, however, 
they gained in experience, and considered that they 
did not build bridgés to break them down, but to 
stand permanently without injury the straing 
| which come upon them, it was perceived that the 
| elastic limit was the important point; and manu- 
facturers are now asked to furnish iron with an 
elastic limit of 23,000 to 26,000 pounds to the 
| square inch, while we are content with an ulti- 
| mate strength of 45,000 to 50,000 pounds to the 
|inch, a higher breaking point not having been 
found compatible with the elastic limit above men- 
tioned. 








| There is now no difficulty in obtaining iron with 


The only other suggestions in the report are, to 
quote the exact language: 1. That all sewers in | 
the city be thoroughly and minutely inspected, a | 
record being made or every imperfection, and that | 
a systematic repair of reconstruction be undertaken | 
atonce, 2, That at the heads of the sewers there | 
be constructed suitable self-acting flush-tanks to | 
secure the thorough daily cleansing, not only of | 
the dead ends of the sewers, where the discharge 
of the solid matters from house drains is sometimes 
too great for the liquid discharge of the houses to 
carry it forward, but also in connection with flush- 
ing apparatus advisable at other points sufficient 





| 





work most conveniently he is provided with the | the above characteristics, and it is by keeping well 
best kind of machinery. Mr. Kelly has the con- | within this elastic limit—the point at which the 
tract for erecting the iron work of the new) 


pee ceases to stretch in proportion to the load 
Erie Railway elevator at Jersey City; also the | imposed, and to recover its shape upon its with- 


| Pacific elevators at Brooklyn. He is also build-| drawal—that 


engineers hope to secure the perma- 


\ing a new pier and bulkheads at South Brook- nent safety of their structures. 


lyn, besides having considerable bridge work, I believe that in Europe the term “ factor of 
on hand and in immediate prospect. He is also | safety ” is not used, but that strains are limited to 
engaged on his contract for the removal of the | certain weights per unit of square measure. 

iron building known as the Coliseum, on corner of | In England, the Board of Trade regulations lim- 
Broad and Locust streets, Philadelphia, to Boston, it the maximum strains upon wrought-iron bridges 
which ig to be erected and completed by March 1. | to 11,200 pounds per square inch, when loaded with 
Mz, Kelly’sconvenient machinery and his large force | the heaviest engines or trains, In Germany, the 
of well-trained men recommend him wherever he‘ ysual practice is to limit strains to 700 kilo- 
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grammes per square centimeter, say 10, 
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=v uabepeagupntsinasshgSnaeasp saree taanyeapeatianenaaanonntgenpamadaara ; ~ —— —— ee - 
pounds | make a series of ‘experiments upon compression pend yield easily to the inequalities of track surfacy, 


to the inch, while in France the rule is that no | members of various shapes, lengths and materials. | the same qualities giving such margin as may | 


part shall be strained either in tension or compres- 


There is reason to believe that the results of such | required for changes of grade and direction. F\. - 


sion more than 6 kilogrammes per square milime- | experiments may lead to important changes in our tation represents a pressure that amidships may 


ter, or, say, 8,535 pounds per square inch. 


In the United States, late specifications have | 


pretty well discarded all mention of a ‘ factor of 
safety,” and we now limit the strains to certain 


numbers of pounds per square inch upon each of | EDITOR ENGINEERING NEws: 
the several parts of bridges, in accordance with | 


their position and importance in the structure, 
and more particularly the frequency with which 
they are likely to be strained up to the calculated 
maximum amount. 


Thus, for floor beam hangers, which are sure to be | dreds of millions are put into the work. 


oaded to the full calculated amount by the pas- 
sage of nearly every locomotive, and which have 
no chance to stretch gradually, both by reason of 
their short lengths, and because of the sudden ap- 
plication of the loads, we generally limit the ten- 
sile strains to 6,000 or 7,000 pounds to the square 
inch, ° 

Upon the bottom flanges of riveted plate gird- 
ers, which are also strained nearly to the full cal- 
culated amount by every train, and .in which 
riveting is frequently imperfect, we limit the 
strains to 7,000 or 8,000 pounds per square inch, 
while we admit 10,000 pounds upon the bottom 
flanges of solid-rolled beams, where no such im- 
perfections are possible. 

On bottom chords, main tiesand main diagonals, 
which can only be strained to the calculated 
amounts when the bridge is loaded with the 
assumed maximum train, which generally consists 
of locomotives, or of two of the heaviest engines, 
followed by a train of the heaviest cars in the 
service, and which, as they advance, impose gradu- 
ally their strains, we limit the latter to 10,000 
pounds to the square inch; while on the lateral 
bracing ties, which cannot be loaded to the calcu- 
lated amount unless the wind blows a hurricane 
and a train is standing on the bridge at the same 
time, we admit strains in tension of 15,000 pounds 
to the inch. 

The above all refer to tensile strains. In com- 
pression members, we follow the same general 
practice, and limit the strains to 5,000 or 6,000 
pounds to the square inch, on the top flanges of 
riveted girders, and to 10,000 pounds for solid 
rolled beams, while we calculate top chords, posts 
and struts, by formule which result in strains cf 
about 8,000 pounds to the inch for 1 diameter, 
down to 4,000 pounds for 70 diameters, 

With these proportions, involving, as will be 
seen, quite a number of different ‘factors of 
safety,” we assume that our bridges are equally 
strong and safe in all their parts; but we are still 
learning by experience and modifying our views 
year by year. 

It must be admitted that our knowledge of the 
strength and safe loads upon compression mem- 
bers is as yet very deficientand imperfect. It has 
been mainly obtained by experiments upon small 
pieces; and for want of sufficiently powerful ma- 
chines to test full-sized compression members, we 
know very much less about their behavior than 
about that of tension parts, which, being generally 
sub-divided into a number of parallel pieces, we 
have been enabled to test with quite satisfactory 
accuracy. 

There is, at last, one machine in the United 
States—that of the government at the Watertown 
Arsenal—which is capable of testing full-sized 
compression pieces, and we may reasonably hope 
that important results and information will follow 
from its use. It is understood that the officers in 
charge are authorized to make tests for parties 
who may apply, at actual cost, which is about $16 
per day. 








current bridge practice, and materially add to the amount to 6%4 tons per square yard; this may he 
safety of our bridges. 


O. CHanuTe. | taken as the greatest load that should by any 
_ means be supported on that area. Carriages ca), 
be made of different sizes, so that, put togeth«r 
like a train of cars, any ship can be carned with- 
The discussion of canal projects shows that some out undue weight of cradle. The road can, ther - 
progress has been made during the past two hun- fore, commence with the handling of small vesse|. 
dred years, but that a diversity of opinions still and the use of ordinary cars and locomotives, ani! 
exists, so great that hundreds of thousands of dol- | increase in capacity as experience dictates. 
lars may be well expended in surveys before hun- The accompanying diagram of the cross sections 
of the cradle gives, first, a cross-girder supporte:| 
Many years may elapse before these widely dif- by wheels, in turn carrying the keel blocks, and 
ferent views are brought together, as they cer- | separate hydraulic lifters. 
tainly would be in a great measure if sufficient, The keel block A is supported by two lifters. car- 
data existed to commence actual work. | rying not to exceed 54 tons, the basis for conven:- 
A new steamship can be built when the old one ence of illustration being the use of one lifter for 
has worn out, and the engine's usefulness be con- _each four square yards, thus locating them 
tinued. Great brains cannot be kept in the world | six feet apart each way. Connected with this kee! 
in that way, and the canal across the Isthmus may block are flexible bands, so made in sections as to 
need another de Lesseps. | permit ready exchange of bands and lifters. 
Meantime, the plan of transporting ships over-| These lifters stand on trunnions, and are held to 
land is receiving its share of attention; it is use- | place above by the bands. The plungers are hol- 
less at this time to say impossible or impracticable, low, forming air chambers; each has connection 
or scoff at the boldness of the project. Any pro-' with the pressure supply, and each has a safety 





ISTHMUS TRANSIT. 





£6 ft. draft. 


ject for crossing the Isthmus with ships is neces- | 
sarily bold, and this is no more so than the other. | 
American engineers are accustomed to new and | 
bold undertakings, and this scheme, capable of more 

accurate preliminary estimate than the other, and 

of less than half its cost, has, as well as the other, 

a great captain of engineers as its advocate—one 

whose ‘eye is not dim, nor his natural force 

abated.” 

If ships can be thus carried without liability to 
strains greater than they meet at sea, the further 
opportunity given for examination and repair in 
transit is well worthy of consideration. 

Assuranceis given by men able to judge, that 
the weight of any vessel can be successfully car- 
ried on wheels. This being allowed, the ship- 
owner will look with closest scrutiny at the sup- 
port given the ship by the cradle. Believing that 
proper support is practicable, I venture to offer the 
following ideas concerning it. 

In this, I may or may not anticipate or follow 
the ideas of others; generally all mechanical de- 
vices are such as the person making them has been 
able to apply to the required purpose, seldom 
being so far perfected at first as to be incapable of 
further improvement; the best that can be done in 
such a case as this is to cull what we can from col- 
lateral experience, and put it to its new use. 

The requirements are a support that shall corres- 


As such experiments, involving as they do, the pond practically to flotation, and render it certain 
destruction of the pieces furnished, are rather | that the ship shall encounter no strains greater 
costly, and should, to develop their full value, be | than those usually met at sea. The cradle must, 
made upon a uniform plan, it is much to be hoped | therefore, possess in ell its supporting parts, an 
that Congress will soon make an appropriation to ‘ elasticity that will prevent any concentrated strain, 










valve to guard against undue pressure being ex- 
erted. 

The equalizing of pressure on the whole area is in 
like manner controlled by a safety valve on the 
pumps, set to the pressure which the lifters, hav- 
ing been run up to the submerged vessel, show 
when the water of flotation has left it. 

On the end sections the lifters are carried on a 
traveler running on rollers placed on the cross- 
girders, allowing the carriages to follow a curve. 

In so great a subject a single article can do little 
more than illustrate a single point, an intro- 
ductory one necessarily being longer than follow- 
G. W. PEARsONS. 
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EW YORK, Dec. 23, 1879. 


THE SAN FRANCISCO RIVER, BRAZIL, S. A. 
The following description of the San Francisco 
River is given by Mr. W. Milnor Ruberts in a letter 
to his son, Thomas P. Roberts, who is engaged on 
Western river improvements in this country, in the 
service of the government. It is furnished to us 
and is published in the belief that there is much in 
it to interest our readers, whether they be 
engineers or not. The San Francisco is next to the 
Amazon, the largest independent river in the Bra- 
zilian empire. It enters the Atlantic a little below 
the 10th degree of south latitude, about mid way 
between the cities of Bahia and Pernambuco on 
the Brazilian coast. 
Or Feet ee een a a | 
Oct. 29, 1879. | 


in Brazil, and 
have had much experience of the rivers in the 
oa ond vou bave aos seen the San Francisco 
River, in I will now endeavor to give you an idea 


& 
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‘ts characteristics, which are different from any river with 
which Tam familiar, and in some respects it is peculiar. 

I have now been in examining this river during 
several months of its lowest stage, and as far as we have 
come, 550 miles from the sea, there has not been any water 
tribute from any of the tributaries, some of which, during 
freshets, are uke large. Allofthe immense flow that has 
been Senstently passing by has come from points farther up. 

We have measured the flow ina number of places, and I am 
now able to state the quantity at 70,000 cubic meters, or | 
» 470,300 cubic feet per minute. A canal 500 feet wide, 14.7 | 
fect deep, flowing at the rate of 400 feet per minute (about 
444 miles per hour) vould carry this quantity of water. What _ 
would you think of this for the low water tlow of the Ohio, 
which, between Pittsburg and Wheeling, has occasionally 
been reduced to one-twentieth of this volume? There is, 
therefore, an abundant supply of water to deal with here | 
during the dryest periods. e low water discharge of the 
San Francisco is about equal to a six-feet depth in the Ohio, 
or would afford water enough to make a light coal barge 
freshet from Pittsburs h. 

The low-water period extends from May until November, 
sometimes inclu portions of these months. Seven 
months out of twelve are probably a near approximation; al- 
though within this time there are slight fluctuations, the 
river rising and falling a foot or more. € floods, pg 
in November, usually attain their maximum height in Janu- 
ary, sometimes in February, or even as late as March, de- 
pending upon the headwaters and tributaries. There is no 
snow, even at the extreme highest sources in the mountains. 
The flood heights along the river vary considerably in differ- 
ent years, and on different portions of the stream: an extra- 
ordinarily high freshet occurring after long intervals, of ten, 
twenty or more years (as on our own large rivers). The 
height varies very much at different places: but in a differ- 
vent way from the Ohio River. On the Ohio, beginning at 
Pittsburgh, the flood height gradually increases in descend- 
ing the river, from two causes, namely, decreased declivity 
and increased quantity of water. On the San Francisco, the 





difference of elevation of the flood line on different of 
its course is occasioned chiefly by the v: ng wid The 
freshet slopes on the San Francisco do not with a steep 


declivity, gradualiy decreasing toward the lower end. The 
extreme difference in the flood heights may be between fif- 
teen feet asthe lowest and forty feet as the highest; but 
generally the floods of different years are from twenty to 
twenty-five feet as an average. 

I have not yet seen the river in flood ; but there are plain 
marks all along the sandy, alluvial banks of the main land 
and numerous islands, showing the range of the freshets. 

The velocity of the currents varies very much on different 
parts of the stream, and upon those it is, of course, again 
varied according to the volume of water ing at different 
times. When the river is full, the local declivities, which, in 
low water, create rapids, eee, so that the general slope 
becomes comparatively equable. 

In low water, the river consists of pools with various rates 
of current and intervening rapids, somewhat resembling the 
Susquehanna River, excepting that in the San Francisco the 
pools are deeper, and the quantity of, or flowing, water is | 
very much greater, while the average fall per mile is much | 
less. 

The average fall of the San Francisco, for over 1,000 miles 
above the great falls of “ Paulo Affonso,”’ is about one foot 
per mile. On the two hundred and sixtv-five miles above the 
great falls, considered to be the most difficult to improve, the 
average fall is 1.20 feet per mile. We have examined all of 
tuis portion, and I find it much more easily susceptible of | 
improvement than I had been led to expect from former re- | 
ports and the general belief. 

The average width of the stream may be about half a mile, 
or possibly a little more. In many places it is three-fourths 
of a mile, or about the width of the wasegehenes at Harris- 
burgh, but at no time is there such a shallow presentment as 
is seen in the Susquehanna in the Summer. Nothing resem- 
bling it, in that particular, nor at any panes does it resemble 
the upper Ohio in its low sta e widths here referred 
to on the San Francisco are its low-water widths, nm you 
consider the large volume of its low-water flow, you can 
readily perceive why it cannot resemble those rivers, In a 
number of places, where there are isiands and several large 
channels, the whole river, including islands, is a mile and a 
half, and in a few places two miles wide. Where the stream 
is confined, as it is at some points, to a width of 1,000 feet — 
about the width of the Ohio, at Cincinnati—and where the cur- 
rent is moderate, it is very deep; in places from fifty to one 
hundred feet. You can judge approximately how it must be 
from the volume of the flow already stated. There are no 
cafions like those met with on the _ Missouri, as far 
as we have come, although in some of the rocky rapids the 
channels are confined between low, irreguiar walls of sock, 


which are, however, entirely overflown and hidden during 
high water. 


The pools, between the rapids on the San Francisco during 
low water, differ in an important respect, from those on the 
Ohio. On the San Francisco they have considerable declivity, 
witb currents of one, one and a-half, and two and a-half miles 
an hour; while on the Ohio in low water, the pools are nearly 
level, and the currents correspondingly slight. 

_ On the San Francisco, in places, on wide pools, the depth 
in some cases, is only about five feet, with deeper intervening 
i ar channels, and in a few places it is even less than 
five feet. At the rapids, the depths and velocities are quite 
irregular, Sones upon the total fall of the rapid, the 
number of channels into which the river may be divided, and 
the length over which the fall is distributed, and also upon 
the shape of the channels, whether crooked or straight, and 
upon the amount of friction created by their fin rock 
bottoms and sides. This latter element, channel friction, te | 
here an important matter, in some cases. It will remind you | 
of Engineer Livermore's proposed plan for the improvement 
of the Ohio River, The frictional action and consequent re- 
tardation of the current are here quite noticeable . and 
retardation is of practical value ; making steamboat naviga- 
tion of these channels, both for ascending and descending 
boats, safer and easier than it would otherwise be. 





Approximately, an av rate of flow m many of the 
rapids may be about four m an hour, with a um of 
about three and a maximum of about six miles an hour. 


In 
some of the deep the current rates ere o about 
a mile per hour, tough they are rarely less than one ee 
and ahalf miles per . When, however, a strong wind is 
blowing up stream (which, as far as we have come, appears 
to be a dally, normal tion), the surface current is mate 
rially reduced, and sometimes temporarily 


more gently sloping pools, I have noticed a rise in the level of 
= meer nine occasioned by a strong up-stream 
The ona 


thoes ‘ording a na 


ks occur, seme projecting several feet, others 
pt me cee just submerged, and still others with two or 


of water over them 
more or less 


the channels on side of these rocks the canoes, 
. and “barcas” make their way, having two, four, 
Six or twelve canoe men, with poles and oars to work them, 
the number of hands depending upon the size of the craft. 





| the marginai slopes, and o1 


annulled on the | cattve ew is concentra’ 
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The large barcas are about seventy feet long, twelve feet | 
wide = four to four and a half feet deep, built very | 
strongly. | 

Although along the 265 miles referred to there are some | 
sand-bars (composed of the cleanest and most beautiful sand), | 
1 do not re them as hurtful. In most cases, by narrow- | 
ing the wide channels. they improve the navigation. The pop- | 
ular impression is, very naturally, that sand-bars are only an | 
evil; but this is a popular error, arising from want of famil- 
iarity with, or the absence of the pro r study of the effects of 
sand-bars. On this portion of shis oo the general regimen | 
has long been established; so that although the individual 

rticles of sand move down from the action of the floods, | 

he sand-bars remain nearly the same upon their subsidal. 
This I am authorized to infer from the fact that they appear 
nearly the same now as represented by E: r Hatfield, 
who surveyed and carefully maj this river twenty-five 
years ago. The river bed everyw on rapids and in the | 
= beeu washed down to the solid rock, although here 
and there with a slight covering of gravel, which may only be 
moved by the very high floods. The river banks are now only 
to a limited extent subject to caving and washing away; gen- | 
erally they are m stable, standing with moderate 
cultivable slopes. Theses . immediately after the subsi- | 
dence of the annua! f. are all cultivated by people 
who live close to the high-water margin. One of the most im- | 
portant facts in connection with this valley, as far as we have | 
come, is, that there is really no other cultivation than that of 
the sandy alluvial islands which 
are annually inundated. This will be referred to more par- 
ticularly in another place. 

You will perceive t no work, on the two hundred and 
sixty-five miles, in connection with sand-bars will be recom- 
mended by me. 

The impediments to a safe steamboat navigation are of two 
kinds; one consisting of isolated rocks, already mentioned, 
projecting above the ape river bottom in the 
other of irregular, more or less interrupted channe 
the ~~ s ls. Blasting some and marki 
so that their location may be made visible at 
of the water, will be the —_ work along the is. At the, 
rapids, the only works required will be ve mple, namely, 
first, the selection of the particular channel to be improved; 
and second, the removal of obstructing rocks (usually few) | 
and the concentration of an additional quantity of water into | 
that channel, where it may be deemed adv . A super- 
abundant supply of water is always at command, and gene- | 
rally the required additional my can be thrown into the 
selected channel by means cf low dams, which may be of rip- | 
- or of timber cribs filled with rough stone. I cannot de- | 
cide to what extent these two meth may be respectively | 
employed until I have ascertained more about proper timber, | 
which is rot convenient along that part of the valley. | 

As far as we have come there are no real forests, like those | 
with which you were familiar in the Province of Rio de 
Janeiro. Instead there are here, on both sides of the valley, 
only the Sertaé; consisting of thin, small, crooked trees, in- | 
termixed with a larger wth of cactus. Portions of these | 
may be worked into smali dams. I know that there is fine 


is; the | 
through | 
other recks, 
erent stages 


| timber farther up the valley, otherwise there could not be so 


many large canoes, which are common on the river. 

The planning, special methods, and particular arrangements | 
of improving the different 2 only be properly con- 
ducted, in an economical and satisfactory manner, by those 
who have managed analogous work on other rivers; 
the very first thing is the a’ 


a | 
lication of former experience in 


judging which channel to select and how to improve it. 

Brazil has not yet begun the improvement of her large 
rivers. The San ncisco is the first I have been called upon 
to examine. 


If the other great rivers are as susceptible of | 
improvement as is the upper San Francisvo, as far as Ihave | 
seen it, river improvement in Brazil, may soon become an 
importunt part of her public system; but in regard to 
the improvement of other rivers in South America 
I am_ not prepared to speak; although I learned | 
something of them during my former residence in Brazil, | 
and from my visitto the lower Parana River, 15 years | 
ago. No opinion would have much practical value concern- 
ing either the practicability or the advisability of a river im- | 
provement without a personal examination and study of the | 
particular river. All its features should be ascertained, and | 
carefully collated before a reliable judgment could be given. | 
You will notice that I have not expressed any opinion as to | 
the advisability of improving the Ban Penunises I do not 
consider that my investigations are yet sufficient to enable me | 
todo so. I have merely attempted to describe it and to in- 
dicate, so that you may understand how it may be improved. 
In my experience, on many rivers in the United States, on 
both sides of the Rocky Mountains, and from my observations 
of several important rivers in Europe, and of the lower Nile, | 
in Egypt, and of some in South America, I have not found 
any two alike. Each river has its peculiarities. Water, of 
course, falls or flows alike in all by gravity; but the circum- 
—- —_ may give oo rto s river are a ant a 
ent, as they are,on ,the topography, ra, | 
and = climate of the tadtvidusl ieghens through which the | 
vers flow. } 
The key-note to the easy improvement of the upper San 
Francisco is its vast volume of water during its low stage, | 





throughout a long dry season, covering at least half the year; | 
added to its comparatively moderate rate of descent per 
mile. You are familiar with the low water improvement of | 


the Ohio, and know how little could be accomplished on ac- 
count of the quantity of its minimum flow; so that, although 
the declivity below Wheeling is somewhat less than on the 
San Franvisco, and somewhat more than between Wheeling | 
and Pittsburgh, its insignificant volume renders it impossible | 
to produce a perennial navigation with a natural flow without | 
locks or dams, such as is readily attainable on the San Fran- | 


cisco. | 


Here are two large and important rivers, draining very ex- 


tensive areas, whose general characteristics are very 


dissim- 
this | ilar, and it may interest you to refer to some of them. 
The entire valley of the Ohio River, nearly a thousand miles | exceptional, because in these belongs the “ 


long, below its head at Pittsburgh, as a rule, is favored with | 
seasonable rains and snows, its lower as well as its uw 
tributaries always contributing toits flow. With a few ex- 
ceptional points, as at Beaver and Louisville, where the Ohio 
has a rocky bottom, it runs over a gravelly bed 
In low water its pools are nearly level, 
small, their currents are very slight ; near! 


all of its | 
fall then at the gravelly chutes or a. ts summer 
supply in dry seasons is so trifling that difficulty boats | 


drawing two feet can na’ the upper Ohio, even when its 


with the exception of a few mont 


generally August, Sep- 
tember and October, the occasio 


rains on the head watere 


eats | aud along the tributaries, ee — ee which —_—, and a 
woohy kane eae s enge Pextion © their lengths, are compara-| keep up a navigable depth. Sev times during the year | then,” you may ask, 


| depth of 8 feet or more in the channels. 
yuri 


December, January and February the Ohio is more 
or less obstructed by ice, and in January and February, ice 
| and works along the river banks. The valley of the Ohio, on 
| both sides, pa very high agricultural ane, 
whicn are a very large extent improved, furnishing not 
only support to several millions of inhabitants, but also an 
immense surplus, which creates a valuable and enormous 





| cisco are favored with seasonable rains. 


| cultivation has 


| Chairs and tables are rarely 





| some mysterioes manner in a ve! 


| indi 
and the volume | 


inasingle channel. But usually | 


| this river, and who 
minded Indian po 
| did not bring with them a civilized population. 
. These rocks become freshets are common, which sometimes damage river craft only themselves, their own natural energy, their education, 
rous as the river gradually rises. 
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commerce along the river and on the railroads throughout 
the valley. This valley is alsoa great mjneral region abound 
ing in coal and iron, and also with a great variety of profita- 
ble industries which its natural resources have induced. All 
its tributaries possess the same general characteristics of ex 
cellent soil and climate, and serious drouths are exceedingly 
rare. Numerous towns, commercially important, occur at 
frequent intervals, and the } ‘, populous, wealthy manu- 
facturing cities of Pittsburgh, Allegheny, Wheeling, Cincin- 
natti, Louisville and Evansville, have grown up from the pro- 
ductions of this valley. Its agricultural, mineral and manu- 
factured products are so varied, and its population is so ad- 
vanced as to have led to a large demand for all the luxuries 
of modern civilization which were once chiefly confined to 


| the Atlantic cities. Enormous as the commerce of the Ohio 


Valley now is, it is annually augmenting, and is obviously 
destined to become much ou. 
The railroads on both sides of the valley (which is quite as 


| densely populated in the interior as it is along the river) it is 


true, now transport much of the commerce of the region. 

Every important town on the river has also its railroad con- 
nection with the railroad system, as well as its river connec- 
tions. Coal, iron ore, limestone, iron, and a large amount of 
en products and manufactured articles are still car- 

ed on steamers, and on barges towed by steamers. 

The value of a constantly navigable river through sucha 
region is absolutely incalculable, and nothing short of polit- 
ical blindness or something even more reprehensible, can 
prevent its proper improvement, but such are its natural 
characteristics that its navigation during the dry season can 


| only be made adequate to the needs of the valley by means 


of artificial appliances, such as I recommended some years 

o-7 

The valley of the San Francisco is radically different from 
that of the Ohio. Only the upper portions of the San Fran- 
its lower tribu- 
taries, during half the year, and sometimes much more than 
half the year, contribute nothing to the flow of the river, and 
generally there is not sufficient moisture in the atmosphere 
to maintain ordinary agriculture. Only the margins or 
slopes of the river banks and islands, where they are low 
enough to be annually overflowed, are cultivated. Away 
from the immediate river margin there is no real agriculture, 
and the only production to be expected during the long 
droughts to which this region is subject is cattle, and that 
only on a limited scale. In certain districts cotton has been 
raised to advantage ores some seasons, and during our 
civil war, a by the abnormally bigh prtess then 
ruling. considerable cotton was shipped, though the quantity 
was small when com d with the product of the United 
States. Irrigation along the benches of land immediately 
back of the river margin may lead to a much larger pro- 
duction along this part of the valley ; but without that these 
benches will re m as they have remained, unimproved, 
The le who now occupy the lower half of this valle are 
not likely to adopt irrigation. ° 

The upper San Francisco is never obstructed by ice, and 
has comparatively little drift stuff. It is at all times naviga- 
ble for canoes and “ barcas,”’ or barges; and between Novem- 
ber and May, steamboats with careful and intelligent pilot- 
ing could navigate it from the junction of the Das Velhas 
down to Jatoba, a distance of more than athousand miles. 
In the lowest stages, however, the large barcas cannot take 
full loads through some of the rapids, and in some cases they 
work up by the aid of a cord pulled by the canoe-men, who 
jump, at a word, into the water for that purpose. 

Two steamboats have been on the Upper San Francisco for 
some years; but they might as well be on the top of the 
sates, since they have not been running on the river, but ly- 
ing idle. 


The lower half of the upper valley has long been occupied 
by a peculiar »ple, whose wants are very ie and simple, 
and who have n content to live in and about buildings of a 
very primitive sort, and who are satisfied with raising very 
little more than barely enough to support themselves 
and their rather numerous progeny, ardiess of mod- 
ern luxuries or tomforts. As already indicated, their only 
been, and still is, upon the sloping river 
banks, their plantations being ye long parrow strips annu- 
ally irrigated by periodical freshets. They have no plows 
or other mechan aid beyond the hoe, and no land ve- 
hicles. Some of them possess horses or mules, sheep and 
cows; most of them have goats, and nearly all of them have 
canoes; the canoes being used in the transportation of their 
occasional little surplus of sweet potatoes, melons, etc., 
which they take to the nearest town, after going many 
le 8 with a small quantity. 
ere are towns and cities along the river, but they are 
small, and the large jority of their population is very 
r. A few of the inhabitants in each place appear well-to- 
0, though all dispense with many ordinary comforts which 
are commonly regarded as necessaries in American cities and 
towns. The climate is at all seasons warm, very little cloth- 
ing is essential, and the people generally along the valley 
usually wear only what is necessary, and their wardrobes 
are com of the cheapest material. Their hats and coats, 
on ts, are made of leather, of their own tanning, 
and the children wear no clothes most of the time. Their 
habitations are one-storied and without glass, the walls con- 
sisting of sticks and clay, and the floors the natural earth. 
seen, and they continue 
to cook and eat with the fewest ble conveniences. 
—— in hammocks, or upon home-made mats, laid 
on earth, and a large family will be accommodated in 
small space. The women 
and children peneweny gene nearly the whole day watchin 
their little patches of cultivation—which is their all—to guard 
them from the river-hogs and from the passing canoe men, 
birds, ete. The women, in some are, at the same 
time, knitting lace by hand, which t do with considerable 
skill. Some of the men devote part of their time to fishing, 
being abundant and very good. 
The small cities and towns, at intervals fmt river, are 
aut ity.” either 
of the general or provincial government, or both. 


E 


In them 


pper | there are a few good houses with paved floors of tiles, some 


having window-glass. Officers of the government, and a few 


uals more p us than their neighbors, are situ- 
ated comfortably. larger places have churches and 
post-offices, and a mail several times monthly from Bahia 
and Pernambuco. The entire trade of this valley is yet quite 
limited compared with what we are actustomed to see on 
rivers in the United States. Manufactures are almost 
unknown, oun the making of sugar in some 
res. And yet this valley was occupied, and impos- 
churches were built along the river and on the 
islands, long before the Ohio Valley was settled, or before 
had been conceived of. ‘ Why, 
it not advanced?’ An answer 


vigation on | there are what are called coal-boat freshets, when there is a | may be, in part, that the Jesuits, who cameat an early day to 
aoe = - the river; but there are numerous places where 


roselyted without difficulty, a sim 
tion and with their labor built —. 


jon. They brought 


| and behind them was the support of the church, and indi- 
| rectly of the government. but if this valley had possessed 
the natural capabilities of the Ohio Valley, a very different 
| state of ee ns Seat Sane ee peers aes. 
The churches, away from the towns, which years ago 
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dotted the river banks and ante, supposed to have been 
once flourishing. are now merely uresque ruins, and the 
enterprising men through whose skill and perseverance these 
edifices were erected have long since been gathered to 
their fathers. Only in the cities and towns where numbers 
of the people are congregated—many of them living no one 
knows how—do the churches still flow or exist. 

It is therefore obvious that the lower half of the ee San 
Francisco valley has not possessed the elements which would 
encourage advanc ment; and that in reality it is little more 
even than it was fifty years ago, perhaps not as 
much. 

The meteorol 
cannot be settled and cultivated as valleys o~* are else- 
where. Ordinary agriculture, such as we have everywhere 
in the United Staies, has not been attempted in this part of 
the valley, nor will it probably ever be undertaken, save 
through the aid of artificial irrigation; and that would be 
applicable only to the limit of the benches of land between 
the river and the hills, already mentioned. There is abund- 
ance of water in the river, and most of the time plenty of 
wind for wind-mills, but the kind of people who make and 
use wind-mills are not here. Only a little distance from 
the ares it is difficult to get any water at all, the land being 
parched, 

Had the natural eageniiies of this part of the valley been 
even much greater, it isto be kept in mind that the Paulo 
Affonso Falls, the Niagara of Brazil, offer an insuperable 
barrier to continuous navigation of the river. The govern- 
ment is now constructing a railway 72 miles long around the 
s ils, intended to connect commercially the upperand lower 

ver. 

By authority @* His Exe 1 enc y, Sefior Antonio de Aranjo de 
Aragao Bulcao, President of the Province of Bahia, we have, 
within the last few days taken possession of one of the two 
steamers which have laid up so long idle on the river, and will 
complete the reconnaissance of the stream in her. These steam 
ers were brought from the coast in pieces, at great cos‘, 
With the exception of the engineer and the pilot, an Indian 
(Fabio), the remainder of the crew we furnish from the men 
we brought with us. Wooding is the princi trouble, as we 
are not yet above the thin woods region. [assume that we 
will lose one day in four in “ wooding up.” It is said the 
steamer, several fvears ago, ran up 600 miles in fourteen 
days. She is a high-pressure steamer, with side wheels, 100 
fect long, 15 feet beam, drawing about 30 inches, light ; depth 
of hold, 4% feet ; engines have two horizontal cylinders, 
about 10 inches diameter, and about 2% feet stroke. Al- 
though the sun is overhead at noon, we have suffered no in- 
convenience from the beat. Every night we used blankets 
altogether, lam very much pleased with the climate in this 
valley, so faras personal comfort goes. We have no trouble 
from mosquitees, or insects of any kind. We have had a few 
rains within the past week, and I notice an in.provement in 
the appearance of the foliage, and the trees are perceptibly 
larger and more numerous than they were 100 miles below. 
The occasion of my writing this long letter is the delay at- 
tending the process of wooding up—the men being away 
as fuel, while the boat remains quietly - - - 

nk, . M. R. 





THE TAY BRIDGE.* 





Our engravings—al) drawn to scale—give an ele- 
vation, fig. 1, of the thirteen girders with their 
piers which have been destroyed; figs. 2, 3, 4 and 
5 are side and end elevations and plans of the piers 
which supported the Sixdere; 6 shows the 
union of the 245 ft. girders with those of 145 ft. 
span on each side; fig. 7 is a section of one of the 
column joints, B B are the diagonals, secured in 
the double lugs C C, the horizontal braces are of 
channel iron A A. Figs. 8, 9and 10 show the piers 
of brickwork which were first adopted—-fourteen 
of these piers have been constructed on the Fife 
side; fig. 11 shows the method used in sinking the 
foundations for the main piers figs. 2, 3, 4 and 
5; and fig. 12 shows in detail the plan of the hor- 
izontal braces of the main columns, The founda- 
tions of the main piers were constructed on shore. 
They consist each of a wrought iron cylinder made 
of plates 14 in. thick. Each cylinder is 31 ft. in di- 
ameter and 21 ft. deep. The lower edge is pro- 
vided with a curb, as shown, consisting of an an- 
gular ring rivetted to the external cylinder, the 
space between the two being filled in with liquid 
cement or grout. This was known on the works 
as “the grout ring.” On this it ring was built 
up, all round, brickwork laid in cement, 15 in. thick. 
So far, we have the permanent caisson. On top of 
each was bolted the temporary caisson, fig. 11, to 
which were rivetted four vertical T irons. The 
holes in these served for the attachment of sling 
chains. When the permanent caisson, with its 
brick lining and temporary caisson, was ready it 
was lifted between two barges and floated out on 
the top of the tide to the —— place. It was then 
lowered gradually by hydraulic machinery until it 
rested on the bottom, which in this part of the 
river was almost wholly of sand. A diver then de- 
scended within it, and the ingenious apparatus in- 
vented by Mr. Reeves was put into use. We have 
already described this apparatus; but nothing will 
be lost by explaining once.more that it consisted of 


two vessels, from which the air could be with- | top 


drawn by an air pump 12 in, in diameterand 11 in. 
stroke, worked by asteam engine with.a 7 in. cylin- 
der and 12 in. stroke. The vessels or tanks each had 
a capacity of 60 cubic feet. With each was united 
a hose; one end of this was manipulated by the 
diver as shown in fig. 11. One of the tanks being 
exhausted, a valve was opened, andsand and water 
were together raised at once by the pressure of 





of this part of the valley is such, that it | 
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tank. The work of sinking the piers with this 
apparatus proceeded very rapidly, rubble stones 
being shot round each outside to prevent external 
scour the moment a 


way into the bed of the river. e process of 


centre was at once filled up with cement concrete. 
On the foundation thus obtained were erected 
the brick piers. These are flat at the sides, and 
pointed at the ends, as shown in the plan, figs. 4 
and 5. They are 27 feet long and 16 feet broad. 
The piers were built up on shore to a height of 
about 22 feet, and left hollow. They were then 
floated out between ba , like the foundations, 





































+| made in 10 ft. lengt 


and were dropped into place on the top of the con- 
crete in the 31-foot cylinders. They enter these 
cylinders to a depth of about 2 feet, and the 
space all round was then filled in hard with 
cement concrete. The top of the brick-work 
came a little above low-water mark, and it 
was built upon, tide by tide, till the proper 
level had been reached—5 ft. above high-water 
mark—when a stone coping consisting of four 
courses, each 16 in. thick, was put on. Through 
this coping, and through it alone, the holding- 
down bolts of the main columns extended; so that 
the stability of the pier above the water depended 
on the hold which the undermost stone cap had 
of the brickwork and concrete of the lower por- 
tion of the pier. The hollow in the centre of the 
brickwork was filled in with concrete, so that the 
whole from the bed of the river to 5 ft. above high- 
water mark may be regarded as a solid mass of 
brick in cement, and cement concrete. 
_ On the top of each brick pier was erected an 
iron pier, consisting of. six columns of cast-iron 
, as shown in figs. 2 and 3. 
To these drawings we direct particular attention. 
It will be seen that of the various sections or 
stories each one is complete in itself and united to 
the next below it only by the pins through the 
flanges. These pins were eight in number in each 
joint, and 114 in. in diameter. The columns were 
all cast at the side of the river in a foundry built 
for the purpose. They were made, we understand, 
of selected Cleveland iron. The flanges were 
turned, and joints faced. The holes were drilled, 
and to allow for the inequalities in the castings 
washers were put under the nuts—as many as 
half-a-dozen being sometimes used. The columns 
were filled up with cement grouting. A joint is 
shown in detail by figs. 7 and 12. It is obvious 
that the stability of the structure depended en- 
tirely on the strength of the columns and of their 
connections, the bolts ; and we have no doubt that 
the strength of the joints will be carefully investi- 
ae during the presentinquiry. It is due to Messrs. 
opkins, Gilkes & Company that no uncertainty 
should be suffered to remain concerning—(1) the 
good quality of the bolts, (2) that they had fair play, 
(3) concerning the quality of the metal in the col- 
uums, (4) concerning the concentricity of the inside 
and the outside surfaces of the columns, and (5) 
concerning the soundness of the castings, especially 
about the flanges. . can be no difficulty in 
obtaining plenty of specimens to settle these points 
from the ruins of the bridge. 

The shorter columns are shown in Figs. 8 and 9. 
They were constructed in a different way, already 
fully described in our issue of April 3, 1873. The 
foundations consist of cast iron casings, with bell- 
shaped feet, within which men worked, the whole 
tops of the — being closed by air locks. The 
double piers belov were united above by brick- 
work, as shown in our engraving. On the top of 
each brick pier is built upa cast iron pier as shown. 
Originally it was intended that these piers should 
each have only four columns, but two raking col- 
umns were subsequently added to each to increase 
their stability. 

Of the main girders, eleven were each 245 ft. 
long, and two were 227 ft. long, the depth of 
all being the same—27 ft. e triangulation of the 
girders was very open. The top and bottom 
— were of the trough shape, and about 2 ft. 
wide. 


Where the main girders joined the rest of the 
bridge, a species of step, so to speak, occurred, the 
of one set of girders being level with the bot- 
tom of the next. To get over this, a heavy box 
transverse girder was secured to the ends of the 
145-ft. girders, and on this box rested the ends of 
main girders; rollers for expansion were inter- 

below. ‘The whole arrangement is shown in 

etail in fig. 6. No attempt was made at any 

place to anchor down the main girders. Each 245 
span, complete with two side girders, cross gi 


ier had fairly sunk a little finished, all 


sinking was continued until each caisson had fairly | ties encountered. 


grounded on the true bed of the river. This done, the | not be 


alike, were making com) 
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every account of this bridge which has been hitherty 
published is more or less untrustworthy, because 
from the time it was begun until the time it was 
, engineers and contractors 
mises with the difficul- 
: "a ae that a a. could 
in precisely at the p wished, it was 
put in where, —_ the length of the girder was 
altered tosuit. If any reason was thought sufli- 
cient, the design of the bridge was immediately 
modified during the p of the work without 
the least hesitation. Thus one bowstring girder 
was put in to cross a proposed esplanade; but 
after a time the site of the esplanade was 
altered, and so another bowstring was put in. Mr. 
Gilkes himself, in the paper from which we have 
already quoted, makes no mention whatever, of 
the two 127-ft. spans, but s throughout of 
thirteen 245-ft. spans; and other instances of inac- 
curacy are not wanting in various quarters. In 
short, no complete description of the whole struct- 
ure as finished has ever been published, a fact much 
to be regretted, as such a description would be it - 
valuable for the purposes of the present inquiry. 
Engineer. 





ENGINEERS’ SOCIETIES. 


AMERICAN INSTITUTE OF MINING ENGI- 
NEERS. 


Announcement of the annual meeting, to be held in 
New York City, beginning February 17, 1880 : 


The Local Committee has arranged the following 
programme : 

Tuesday, 17 ming session at 8 o'clock p. m., 
at the house of erican Society of Civil Engi- 
neers, 104 East Twentieth street. 

Wednesday, 18—Morning and afternoon sessions 
as above. In the evening Mr. and Mrs. James A. 
Burden will give a reception to the members and 
their ladies and friends at their city residence. 

Thursday, 19—The Stevens Institute of Technol- 

at Hoboken will be visited in the morning. 
After inspection of the Institute, the members an« 
their ladies are invited to luncheon by President 
Morton and the Trustees. In the afternoon a ses- 
sion will be held. In the evening the members and 
their ladies and friends will dine together. All 
members and associates are invited to participate. 
The price of a single ticket will be five dollars, and 
‘of a ticket for a lady and gentleman, eight dollars. 

Friday, 20—A session will be held in the morn- 
ing at the School of Mines of Columbia College, 
Forty-ninth street and Fourth avenue, after which 
the various objects of interest there may be in- 
spected. In the evening the Bullion Club will give 
a reception at their rooms to members of the Insti- 
tute. Ladies are not e to be present. ° 

The following too ve been announced : 

W. Hamilton Merritt, St. Catherines, Canada : 
The Coal and Iron Field of North Staffordshire, 
England. J. M. Hartman, Philadelphia: Notes on 
the Blast furnace. P. H. Mell, Auburn, Alabama : 
Tertiary Formations of Alabama and Georgia. F. 
Gybbon aes. Philadelphia : The Iron Ore De- 

its of the James River, Va. H Wurtz, Ho- 
ken, N. J.: The Strong Water-Gas System, Ana- 
7 Incineration, and Molecular Iron Volumes. 
F. Loiseau: The Successful Manufacture of 
Pressed Fuel at Port Richmond, Philadelphia. T. 
M. Drown: The Determination of Sulphur in Sul- 
phides and in Coal, and the Determination of Sil- 
icon in Pig-Iron and Steel. 

Any arrangements which may be made with 

i companies for reduced rates will be com- 
municated in a su uent notice. 

The New York, e Erie & Western Railroad 
has a regular excursion tariff, and tickets at excur- 
sion rates can be obtained at all stations without 
any formality. THomas M. Drown, Secretary. 

AYETTE COLLEGE, Easton, Pa., Jan. 26, 1880. 





——660——— 
THE INSTITUTION OF CIVIL ENGINEERS’ 
ANNUAL REPORT. 


Among the many subjects of interest to the 
members of the at there is no more im- 
rtant one than the whether the cb- 


of the Society—as contemplated by the emi- 
nent men who founded it, and for which it was in- 
b Charter—have been adequate- 


y 
fe Rantled: and if not, then in what way they can 
hereafter be more to rly carried out. The Insti- 
tution was establi in 1818 “ for facilitating the 


steam and water, and at such a rate, that not | and top bracing, weighed approximately 200 tons, | acquirement of professional knowledge, and for 

more than three minutes were required to fill a| and this weight, combined with the oving in| promoting mechanical philosophy.” In the charter 

en is a _....... | the expansion rollers, was deemed suffizient to se- | of 1828 the Society was stated to be ‘for the gen- 
* In our article on the Tay Bridge last week, re-printed | cure stability, and expansion joints were provided | eral advancement of Mechanical Science, and more 

from Engineering, for -8 feet,” in line 30 from top of third | in the permanent way at each end of this portion | particularly for promoting the acquisition of that 

ce 36, Re »ot;" and on page 39,in ten 2 . : 

ine froin top of dret column, for “3 feet 10 inches’ read th | of the bridge. species of knowledge which cénstitutes the pro- 


eet 4 inches,’ 


It may not be out of place tosay here that nearly‘ fession of a Civil Engineer;” and then followed an 
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abstract of 
those days embraced within the profession. 

Very soon after the foundation of the Institution, 
periodical meetings for the reading of papers and 





’s description of the works of | may point to the selected papers and to the fore 


ign 


| abstracts in recent volumes as examples of 
great variety of information on matters of detail 
| that might be saved for the profession—informa- 
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THE PANAMA SHIP CANAL—OPINION 


HON. CALEB CUSHING. 


OF 





. 7 - . ‘ oo Shortly after Mr. Cushing’s return from his 
for the discussion of engineering topics were held, | tion which is at present but too often put away | m 


but no publication of the papers was made until and forgotten after the matter to which it relates 


the year 1836. Then, following the example 


of an older society, a selected number of the origi- | Institution ought virtually to constitute a current | 


nal communications received up to that time were 


embodied in a quarto volume of *‘ Transactions.” | 
This volume contained, however, no record of the | 


discussions to which the papers gave rise. In 
course of time, it was found that the ‘ Transac- 
tions *"—which only reached three volumes—were 
so expensive as to be beyond the means of the 
Institution at that date; and, moreover, that they 
did not fairly represent the work of the Society or 
of its menrbers, at the weekly meetings. It was 
then determined that the — of selection 
should be abandoned, and that the whole of the 
papers, together with an abstract of the discussions 
upon them, should be given in the “ Minutes of 
Proceedings.” Thisseries of publications had been 
commenced in 1837; almost concurrently with the 
‘*Transactions;” but the papers and the discussions 
were so briefly recorded that the ‘‘ Proceedings” 
for that session only occupied 47 pages. By the 
ear 1845, however, the ‘‘ Proceedings” were en- 
arged to 410 pages, and were illustrated by 29 
plates, besides wood-cuts. Gradually the matter 
increased, so that in the session 1869-70, it was 
thought advisable to divide the ‘‘ Proceedings” 
into two volumes, each averaging 450 pages—a plan 
that was followed up to the session 1874-75. en, 
owing to the progress of the Society, and to the 
fact that many of its members were resident in 
distant countries, where access to current engineer- 
ing literature was difficult, the Council recom- 
mended a further enlargement of the publications, 
so as to embrace original communications other 
than those read at the meetings, and also abstracts 
of memoirs either addressed to similar bodies 
abroad, or printed in foreign scientific or technical 
periodicals, Thus was arrived at the present sys- 
tem of issuing four volumes annually—a‘ system 
which has prevailed for five years. During the 
t session these volumes—issued respectively in 
the months of March, May. July and September— 
have together contained 1,704 pages. The minutes 
of proceedings proper, including the papers read 
at the meetings, reports of the discussions upon 
them, and written remarks, embrace 885 pages. 
the other selected papers occupy 348 pages, the 
obituary notices of deceased members 80 
and the abstracts of memoirs contributed to for- 
eign societies and periodicals 396 Every 
member, whether belonging to or only attached to 
the Institution, and wherever resident, receives, 
post free, a copy of each volume as published. 

It must be admitted that the meetings themselves 
tend very materially to the advancement of scien- 
tific knowledge in its application to engineering, 
by promoting the interchange of opinion of the 
best authorities on the subjects introduced. At 
the same time, the complete and rapid circulation 
given to the records of such meetings, supple- 
mented, as it now is, by the additions before de- 
scribed, furnishes, perhaps, the most efficient plan 
that can be devinsd tas the dissemination of infor- 
mation on all those many sciences upon which 
the successful peeeiee of engineering depends, 
throughout all those places where the members are 
to be found. It is obvious, however, that this plan 
depends, for its full success, upon the readiness 
with which the members contribute, in some sha: 
or form, to the ‘‘ Minutes of. Proceedings.” It 
rests with them to present original communica- 
tions, to take part in the discussions at the weekly 
meetings, and to furnish the particulars of en- 
gineering works at home, as also to make known 
useful facts and deductions acquired in the course 
of practice and observation. These desiderata 
have been repeatedly urged upon the consideration 
of all within the Institution ; but they have lately 
acquired additional force, inasmuch as it is im- 
possible to avoid being struck by the fact that, 
although the foreign abstracts furnish infor- 
mation as to engineering works in all parts 
of the world, no similar particulars are to 
be found in the ‘‘ Minutes of Procedings ” 
respecting such enterpri at home, unless 
any oan be of sufficient importance to form 
the subject of a — paper. The Council, 
therefore, reiterate that they are most anxious the 
members should avail themselves of the oppor- 


tunity of recording in the ‘‘ Minutes of - 
ings ” any particulars of interest to the profession, 


e. g., the cost of different viaducts and tunnels on 
a line of railway, the mode of driving headings 
and of sinking foundations, the efficiency of differ- 
ent systems 0} eS ieee ae a the mode of 
transport of heavy ials in hilly countries, 


impromptu contrivances for dealing with unfor- 
seen di Ities or for avertin ts, and a 
vast variety of other data which will them- 
selves to every practical engineer. Council 


j has been accomplished. The publications of the 


of personal concern to every member that this his- 
tory should be as complete as possible. 

The next means that may be pointed to for prc- 
moting the objects of the Institution is the libra- 
- It is in evidence that in the early days of the 
iety an intention existed to collect engineering 
books and reports, for an appendix to the rules, 
printed in 1824, gives the titles of 77 books and 
maps as being then in the possession of the Soci- 


bequest the large and valuable library of its first 
President, Thomas Telford. Since then the addi- 
| tions by purchase and by presentation have been 
on a scale at least commensurate with the growth 
of the Society, till at the present time there are 
more than 15,500 separate volumes, beside about 
420 volumes of pamphlets, and many duplicates. 
During the spring of this year the subject-matter 
catalogue was completely revised and brought 
down to date. Among the recent additions to the 
library is a valuable series of reports and State pa- 
pers, presented by the Minister of the Waterstaat 
of the Netherlands, through the intermediary of 
H. E. the Netherlands Minister in London, Count | 
Bylandt. 


















ety. Ten years later the Institution acquired by | 


ission to the Isthmus, in connection with the 
then proposed canal concession, the following cor- 
respondence occurred between him and an engi- 
neer for some time associated with him in investi- 


history of engineering, and it should be a subject | gations connected with the Washington water 
| supply: 


BROOKLYN, Feb, 15, 1869. 
Dear Sir: Your prominent connection with 
the Darien Ship Canal induces me to make a sug- 
gestion, which I have also made to Mr. Kelly, in 
reference to two points which seem to me of great 
consequence to its preliminary investigation for 


| construction. 


First—As to the method of survey. 
In making the New York State Survey of the 


| Improvement of the Hudson, Irrigation Surveys in 


Peru, etc., I have found great accuracy, rapidity 


and economy in adopting a system of triangulation 
| from intermediate 


»ase lines, which my observa- 

tion of the Isthmus induces me to consider best 

adapted to the examinations for this project. 
Second—As to the water supply. All the lines 


| and projects heretofore reported are embarrassed 


at the summits for want of lockage water, I be- 
lieve it can be demonstrated that this supply can 
be best had by pumping from lower levels, and I 
think the surveys should be made with this plan 


in view. 


I take the liberty of making these suggestions to 


| you, and should be glad to have an opportunity of 


The annual reports for several years past have | proving their adaptation to the grand problem, 
















impressed u 
ry, so as to maintain unimpaired the advanced po- 


literature, and it is 
whole the appeal has been well responded to. | 
Efforts to keep the library abreast of the literary | 
activity of the day, if confined to the staff of the | 
Institution, would be inadequate. It is, therefore, | 
imperative on the members to bear continually in | 
mind, that it is their interest to codperate with the | 
officers, by suggesting the titles of important pro- 
fessional treatises not at present in the library, and | 
more especially by presenting copies of their own | 
works and printed Hy as they are published. | 
The casual visitor to the library, with half an hour | 
at his disposal, will read with interest recent au- 
thentic information respecting a~- public under- 
taking which he has — seen or heard of, | 
although he may not disposed at the moment | 
for the study of elaborate scientific or technical | 
treatises. The interest thus aroused may often | 
lead to after study and research, beneficial alike | 
to the individual and to his professional brethern. | 

In the last session twenty-four ordinary meet- 
ings were held, at which sixteen original commu 
nications were read and discussed. The awards 
made by the council to the authors of some of these 
papers have comprised Watt medals and Telford 

remiums to George Frederick Deacon and James 

icholas Douglass; Telford medals and premiums 
to James Bower Mackenzie and Adam Fettiplace 
Blandy; Telford premiums to Edward Dobson, 
James Price and John Evelyn Williams; and the | 
Manby premium to John Purser Griffith. It will | 
suffice to say that the subjects dealt with fairly | 
represent the most important matters of interest 
now engaging the attention of engineers, as 
may be deduced from the length of the discus- 
sions. In addition to the memoirs read and| 
discussed, twenty-five other papers were selected | 
for publication in the “‘ Minutes of Proceedings,” | 
and for some of these the following awards were | 
made: Watt medals and Telford premiums to | 
George William Sutcliffe and Edward Sang, and | 
Telford —— to William George Laws and | 
George Higgin. 

Total membership on the 30th of November, | 
1879 was: 17 honorary members, 1,140, members. 
1,221 associate members and 582 essociates (23 of 
the latter being non-corporate members), giving a | 
total of all classses, irrespective of the students, of | 
2,960. This aggregate is more than double what it | 
was 12 years ago. 

Total receipts for the year were £15,158 18s. 6d. 
and the expenditures were £14,450 10s. 6d. 

The Council believe that the present prosperous 
condition of the Institution of Civil Engineers | 
which, both in its organization and in its method 
of procedure, is distinctly and definitely one dedi-| 
cated to the promotion of science, may be taken as | 
a convincing a of the high esteem in which it | 
is held; and they entertain a confident hope, that. 
its scientific, as well as its practical and useful, | 
character, may be as fully and as completely main- | 











tained in the future as in the years gone by. 
A contract has been let for the ading of the Da ton 
& (O.) Narrow-gauge Versailles, oak the 


} 
iron will be on the ground as soon as the road-bed 
ready. 


e 


reSse n the members the importance of | having, from personal observation, a full convic- 
continuing the needful development of the libra- | tion, that there is no other part of the Isthmus as 


favorable as that of the Panama Railroad line, 


sition of this unrivaled collection of engineering | and that the present ideas of cost for this project 
atifying to find that on the | are seriously overrated. 


Yours, very respectfully 
SAMUEL McELRoy, 
Hon. CALEB CUSHING. 
Washington, D. C. 


WASHINGTON, March 8, 1869. 


DEAR Sir: It has given me pleasure to receive 
| your letter of the 15th, first in hearing from you 
at all, and, secondly, in learning your opinion on 


the subject of the expense of canalising the 
Isthmus. 

I confess that my inspection of the Isthmus, in 
the region of Colon and Panama, produced the 
same impression on my mind that it has done on 
yours ; that is, of its being more easy and less ex- 
pensive than we have been led to conceive. 

Your experience enables you to form a good 
opinion on this point, as well as in respect to the 
method of survey. 

I shall file your letter for reference as the matter 
proceeds. I remain, yours truly, 

C, CUSHING. 

SAMUEL MCELROY, Esq. 





GENERAL INTELLIGENCE. 


Ee We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


MAYSVILLE, Jan. 24.—At the election in this city 
Saturday, a large majority of the people voted to build 
water-works, and by a handsome vote adopted the plan 
of Daniels & Reinecke, of Louisville, over the proposal 
of the Citizens’ Company. 


The Rockaway Improvement Company, which is 
constructing the extensive hotel and other buildings 
at Rockaway Beach, to be opened to the public dur- 
ing the coming season, has just signed a contract 
with the Holly Manufacturing Co., of Lockport, N. 
Y., for a set Ff Seeseemen Pumping ais of one 
million and a f gallons capacity, together with the 
boilers, to be ready for use at the opening of the com- 
ing season. 


“The crib at the Water-Works wharf is in a very 
condition,” and “a great quantity of sewage finds 
its way into the water requi) for city use.” ‘ The 
cellar under the engine-house is in a filthy condition; 
there were about fifteen inches of filth upon the floor.” 
“The Board found forty places” in the engine-house 
well ‘‘ where water (sewage matter) was coming in, and 
the daily leakage of this well and at the end of the 
wharf cannot be estimated at less than one million gal- 
lona!”—Expert’s Report, Toronto, Ont. 


——-- eee -— 


STREETS, DRAINAGE, ETC. 


Considering that Memphis has been such a severe suf- 
ferer from want of drai , it has required a good deal 
of fuss to instil into its citizens a desire for better things 
than it has had. The following is the latest from the 
obstinate filth-loving city: “ Mempunis, Jan. 21.—Ground 
was broken this morning, and the construction of sew- 
ers begun. President Porter, of the Taxing District, 
first handled the spade, followed by John Johnson, late 
Superintendent of the Quarantine; President Langstaff, 
of the Howard Association; President Hadden, of the 
Exchange, 


Cotton and other prominent citizens. A 
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ENGINEERING NEWS. 


force of thirty men is now employed, which will be in- | lain Company. It is repent to issue $3,800,- 
creased to five hundred by the Ist of February.” G00 w 6®per sent: betta: G4, ,000 


Chic proposes to improve about 35 miles of its 
strects this year. Fora pat list of work to be done 
see the Times of the 4th inst. That journal in its issue 
of es ‘ rapidl inee Aesialiiin 

“This paving question is y assuming alarm 
proportions in tiieene, Ever since bard times set in, 
new improvements and the repairs on the old have fallen 
far short of the wear and tear on what had been done 
previously, and the result is that the condition of our 
streets is simply deplorable. Like the wonderful one- 
horse shay that Dr. Holmes wrote about, Chicago pave- 
ments have gone to the bad all at the same time, until 
now—except in the business part of the city—there is 
scarcely a mile of decent pavement in the whole city. 

*‘ The improvements projected have been selected with 
the grea’ care, and, while they will undoubtedly ben- 
efit individual property-owners to the full extent of the 
outlay, they will 
point of fact, it has come to this: That the safety of the 
city depends upon many of these projected improve- 
ments. There are at present large districts that, dur- 
ing such weather as has prevailed during the past two 
weeks, should a fire break out in them, would be prac- 
tically out of the reach of succor from the fire depart- 
ment, lee : 

BRIDGES. 

At last accounts, as received by mail, the bodies of 
twenty-two victims of the Tay bri disaster had been 
recovered. All but one of these had been brought to the 
surface by grappling. Very few of the corpses showed 
signs of mutilation, and in many cases the features wore 
a natural expression, 


The Cohoes and Lansingburg (N. Y.) Bridge y cam mont 
has been served with an injunction restraining them 
from proceeding with further building the approach to 
the bridge. An order ope, Bayne company to show 
cause why the order should not 

to be argued last Monday. 


The City Council of Winni has formally accepted 
the plans and tender of the Toronto Bridge Company 
for the proposed railway and traffic bridge across the 
Red River. The bridge is to be four spans, with a cen 
tral revolvi 
is understood that the contract was awarded to tle 
lowest tender, but the number and amount of the ten 
ders has not transpired. 


The Highway Commissioners of Schaghticoke, N. Y. 
are in a fix, Some months ago an appropriation o 
$10,000 was! voted for a new iron bridge within the 
town limits, They delayed its construction until the 
rise in iron rendered the sum at their disposal inade- 
quate, and the Town Board has refused to consent to 
borrowing an additional sum. The old bridge is inse- 
cure, and the Commissioners are now in the unenviable 
plight of being held personally liable for any accident 
that may occur. They contemplate a solution of the 
difficulty with resignation. 


In order to secure uninterrupted rail communication 
between the trans-Mississippi States and Territories and 
the States situated east of that river, thirteen brid 
have been constructed across the eee 
railroad companies, at an ate cost of 413,000, 
as follows: Winona, $200. ; La Crosse, $250,000; 
Prairie du Chien (pile and boat), $120,000; Dubuque, 
$800,000; Sabula (temporary), $20,000; Clinton, $800,. 
000; Davenport (built jointly by the government and 
ra’ company), $2,000,000; Burlington, ,000; 
Keokuk, $820, ; Quincy, $1,500, ; Hannibal, 
$750,000; Louisiana, Mo., $800,000; St. Louis, $11,- 
573,000; total, $20,418,000. 


NAPE.D ON 
RAILROADS. 
The New York & Oswego Midland eeiver ie now 
known as the New York, Ontario & Western lway. 
A project is on foot for building a local road between 


Covington and Minster, O., which will probably be car- 
ried out. 


The Peoria, Decatur & Evansville Railroad Gaer 
will construct, the coming summer, a road from ers- 
burg to Evansville, Ind., miles, making that road 255 
miles from Peoria. C. R. Cummings, of Chicago, is 
president. 


The Hudson River Tunnel plans have been changed so 
as to have two small tunnels instead of one large one. 
The company considers this plan more economical than 
the other. Both tunnels will be lined with %¢ inch sheet 
iron at a cost of nearly $600,000. 


The G. S. Railway of New Brunswick is now in a fair 
way to completion. Some 6,000 tons of steel rails are 
purchased; bridge timber and balance of masonry has 
yeen contracted for, also rolling steck purchased, and it 
is expected to have the road in operation by August Ist 
next. 


A coal trestle 2,000 feet long, with fifty-seven pockets 
and a capacity of 4,845 tons, is being built Out into the 
lake in Buffalo by the Delaware & Hudson Company. 
The cost, it is estimated, wiil be $40,000. The facilities 
for handling coal in Buffalo are equal to those of almost 
any city in the country. 


Creston, Iowa, Jan. 26.—Messrs. Wells, Evershed, 


of this place, have effected an organization for the pur- 
»se of constructing a railroad from this place to Stans- 
verry, Mo., a distance of 80 miles, in a southwesterl 
direction. At that point it will form a connection wi 
the St. Louis & Council Bluffs Railroad. 


Another railroad scheme talked about is_ the 
reorganization of the Ogdensburg & Lake Cham- 


nefit the public immeasurably. In | 


section-piece. It is to cost $165,000, It | 


for a sinking fund 
| and $1,000,000 for building’ a new elevator and 2,500 
| freight cars. It is claimed that with the new a 
| ment, the widening of the Welland Canal and an alli- 
| ance with the Rome, Watertown & Rail- 


| road, $1,000,000 per annum can be earned, of which | 


| $500,000 would be net. 


| _ Urgana, O., Jan. 26.—The Columbus & Northwestern 
we -anee Railway Executive Committee held a 
| meeting night. L. H. Huntoon was elected Chief 
| Engineer and Col. O. N. McDonald, Auditor. The En- 
| gineer was instructed to push the unfinished work 
ween Urbana and Port Jefferson, on the Miami 
River within ten days. He was also instructed to a 
all labor subscribers to prepare tor work. The commi 
tee is determined to immediately bridge and trestle so 
| that iron rails can be laid in the spring. 


Three points on the coast of the Mediterranean have 
| been proposed for the commencement of the line of rail- 
| road across the desert of Sabara. Morocco, Algeria and 
| Tunis, have each special recommendations, but there is 

a —- unanimity of o,inion regarding the expediency 
| of making the route, from whatever it is to be 
| started, strike Insalah, a town which commands the 
whole line of traffic between the North and Timbuctoo. 

It is situated on the verge of the desert at the southern 
oe of the French ions in Northern Afri 
| and it is healthy and well supplied with water. The in- 
| habitants have advanced far beyond the nomadic stage 

of civilization, and they are desirous of more intimate 
| communication with more civilized society. 


Mr. George W. Cooley, engineer of the Minneapolis 
Southern narrow-ga railway, states that he has 
found a very favorable route for the entire line from 
Minneapolis to Shakopee or Hamilton station. The line, 
eleven miles long is pronounced unusually good, with 
no expensive work necessary except in bridging Minne- 

| haha creek—sixty feet long, with 100 feet of trestling; 


made permanent was | 350 feet of trestling at Nine Mile creek, forty-eight feet 


high from the bottom of the ravine. The grade in 
reaching the Minnesota river will not exceed fifty-three 
feet = mile, and with a slightly increased expenditure 
can reduced to forty feet. The entire cost of con- 
struction from Minneapolis to Shakopee or Hamilton 
wine ky estimated at $170,810, or at the rate of $7,117 
per mile. 


AN Ice BripGE.—An extension of the Southeastern 
Railway has been laid across the river upon the ice at 
Montreal to the Longueuil Ferry Co.’s wharf. The 
stringers are composed 4f square hemlock timber, be- 
neath which are laid transversely, at regular intervals, 
cross-beams of spruce timber. The ties are made of 
8-inch white spruce deals. The recent mild weather 
served a good purpose, the roadbed on the ice being eas- 
ily levelled and the timbers packed in the wet snow; as 
soon as the weather turned cold, these were found to be 
— fixed. Ice twelve inches thick can support a 
weight of 2,000 pounds to the square foot. e ice 
near the shore is 18 inches thick, and out in the stream 
it averages from four to eight feet thick. It is expected 
that the road can be run for two months this winter. and 
leave a good margin after paying expenses. 


Some idea of the immense quantity of iron used in 
the construction of the Second Avenue Elevated road 
may be obtained from a statement which Mr. Clarke, of 
the firm of Clarke, Reeves & Co., which furnishes,the 
iron, made to a Tribune reporter recently. The ter 
part of the ore is obtained within ten les of Phoenix- 
ville, Pa., where the foundries are. A smali quantity 
of Champlain ore is mixed with the Phoenixville ore. 

The 2,000 men working day and night with the aid 
of electric lights, said Mr. Clarke, can turn out from a 
mile and a half to two miles of elevated railroad each 
month. Clarke, Reeves & Co. furnished the structure 
for the Sixth Avenue road above Eighty-third Street. 
and for the Second Avenue line. e total weight of 
the iron work is 44,200 tons, divided into 971 miles of 
angle irons, 314 miles of bars, twenty miles of Phoenix 
columns, and over two acres of plates. There are 
5,250,000 rivets and 21,000,009 punched and drilled 
holes. When these facts are taken into consideration, it 
is little wonder that the structure of the Second Avenue 
road seems remarkable for its great solidity and appar- 
ent strength. The columns are hexagonal in shape, the 
six shafts in each column being very strongly riveted 
together. The cross-girders are placed in pairs, giving 
the structure the appearance of great strength. 

Railroad building promises to be a leading industry in 
Texas this year. The Texas Pacific, through Gould & 
Co.’s construction company, will be rapidly pushed for- 
ward to join the Southern Pacific, while two or three 
others pro to construct immediately to the Rio 
Grande. Texas isa large State, rapidly filling up, ys 
with comparatively very few railroads, and it will a 
number of years yet before it can obtain its full propor- 
tion. Before the sub-committee of the House Commit- 
tee on Railways and Canals on Saturday last, 
various Texan railroad schemes came up for consider- 
tion. An appropriation of $15,000 a mile is asked for 
to aid the construction of a local road from San Antonio 

| south to Laredo on the RioGrande. This is pressed asa 
| military necessity for the protection of frontier inter- 
ests. The Galveston, Harrisburg & San Antonio Com- 
| pany inform the sub-committee that they have made 
arrangements to extend their road west to El Paso im- 








| propose also to extend a branch to Eagle 


ae ate the subsidy to the pro) Laredo road. Eagle 
‘oint is about 75 miles above io. The Galveston, 
Harris & San Antonio road connects at Houston 


with the Texas & New Orleans road, and its advocates 
t year it will meet the 
a continuous line from 
New Orleans to the Pacific Ocean,—Philadelphia. Press, |-men will be 


claim that by June of the 
Southern Pacific and 


mediately, without the aid of any subsidy, and they 
th ailabl int on the Lo Rio Grand * Their | 

ar ac a a eS een d : | other available point on the wer Rio e. 

Adams, Cheney, Kelley and Harsh, well-known citizens | chiect in ag eee elite , is doubt] 


JAN. 31, 1880, 


RIVERS AND HARBORS. 


“There are,” says M. de “only two t 
to “anamen oan Onteves iver and the 
| by "arning’ ie ond wat The first can be surmounted 


before the wells 
Gon with such ex- 


The Trent Valley Canal scheme is again being agitated 
in treal. The engineer said $3,000,000 would be 
ample Sas th , while he thought it might be 
done for $2 ,000. It was to make the locks 
33. feet wide, and that w allow wee earryi 
15,000 or 20,000 bushels of grain to pass through; a 


The Lake Michigan and Lake Erie Canal is promi- 
nently before Congress, and the Committee on Railways 
and has a to rt favorably upon the bill 
of Mr. Stone. . Morgan R. Wise says the necessity 
for such a canal is ego tc The 


resent distance 
around by the Straits of kinaw is a 


ut a thousand 


ica, | miles, and navigation is often attended with 


r. 
The pro route would be only about two hundred 
miles. tatistics show by far the largest amount of 
freight goes by lake, the proportion being in one year 
about twenty-seven to seventeen. The most feasible 
route would mye be from some point a short dis- 
tance north of Toledo to some point on the southeastern 
coast of Lake Michigan, near the mouth of the St. 
Joseph River. 


Rear-Admiral Ammen publishes, through L. R. Ham- 
mersly & Co,, of Philadelphi a book of 100 on 
the ‘“Interoceanic Shi Question,” in which he 
has been interested these 25 years. It containsa review 
of the information we are possessed of concerning the 
to phy of the isthmus from Tehuantepec to the 
Napipi ver; a discussion of the Lake Nicaragua route 
as acommercial question; a statement of the present 
aspects of the whole matter; the proceedings in the 
Paris Interoceanic Canal of last May; Rear- 
Admiral Ammen’s report as te thereto to the Sec- 
retary of State, and re of Civil Engineer Meno- 
cal, of the United States Navy. Admiral Ammen, as 
our readers know, believes only in the Nicaragua route, 


and scouts utterly De Lesseps and his d niveau scheme. 
Price, $1. 


After M. de the French engineer, had in- 
spected the srammegiane Panama and ‘Aspinwall, 
and the lay of the land which the inter-oceanic 


ship canal is to be co: he said to Col. Totten, in 
the pa of a correspondent of the New York 





‘Col. Totten, I salute you as the pioneer of the canal. 
Your surveys and labors on the us have been the 
first practical ones undertaken here, and they now serve 
us to carry out the work. I am glad to find here a town 
and harbor equal in facilities to some ports in Europe. 
The facilities thus afforded will shorten, by three years 
at least, the work of construction as estima by 
the Paris Congress. The Panama Railroad will be 
of t service in transporting men and materi 
als for the work. At Suez, there were no such 
facilities as we have here, and I he ed my- 
self on account of their being at hand. The work may 
now be considered as com: and it will be vigor- 
ously carried on till completed. I¢ is going to be an in- 
ternational undertaking, and if the want to 
control it, they have only to buy our bonds in sufficient 
number. SS oe but I undertook a 
great one in making the Suez - That was 
a sandy desert, where there were no facilities for trans- 

rtation, or materials near by to build with. Here it 

quite different; this harbor and the Panama 

afford the means of utilizing the resources on the spot, 
and of bringing others from abroad. At Suez, the great 
sandy desert was cut through: and here the mountain 
shall be pierced and the Chagres River diverted into a 
wees Ginteta aa eee cieae 
much ¢ e aspect 0! grou to 
healthfulness of the country. There are in the commerce 
of the two ee ae eae A sovag << ‘ht that must 
pass ene 2 canal, us rita in- 
vestment. We hall get the money in rey ean 
—all that is reeded. I propose making 
savings-bank of eS ee eee 
an assured interest on their spare cash. e shall go on 
with the canal and complete it in due time.” 


——- eee —— 


CONTRACTING. 


Wasaineton, Jan. 27.—The House Committee on 
eh yyw _ —- to-day agreed to xootee 
me e passage of a appropriati $600. ‘or 
| the construction of the B yn ost-Office. , 

The estimated cost of a extension of the 
Frankfort (Ky.) Penitentiary is 728, but if convict 
labor is used $40,000 will need to be deducted. The 
sanitary condition of the prison is very bad. 


Commissioner Waller, of Citengn Full Wertes tae 
asked for only 000 to dredge Chicago River to 
a uniform dept of 14 feet this year, much to the dis- 

t of the dredging con whom also he further 
rritates by proposing that the city do its own dredging. 


its in progress for the erection of 
lange Foling-mils far the muautactare” of steel als 
immediately and, when completed, nearly four indred 
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7 ~ | outside of the city limits. The report, a document bonate of lime, usually called ** Alum stone,” 
EINGINEERING NeEws. | of sixty pages, contains a map of the pond and sur-| which has been used in some of the older public 
| roundings, also diagrams of borings, consumption, | buildings of Washington, the Patent Office and 
| pond levels, rainfall, ete. | the General Post Office being built of it. The rest 
a 0 eee | of the thickness of the walls is of blue stone rub- 

THE WASHINGTON MONUMENT. | ble backing laid in lime mortar. 
; ——— The memorial stones patriotically supplied by 
A remarkable feat in engineering has been| several States, are, those that have been used, 
|acomplished in strengthening the foundation of! placed in the interior faces of the walls, where 


Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 


SATURDAY, FEBRUARY 7, 1880. 





A SUBSCRIBER writes from Columbus, Ohio : | 126° 5° 













j ees 7 — ——— a —— - _ oe yas > ee 
“The County Surveyors of Ohio held a convention | yes *1 | | b ce |" a ; / xe 
recently in the State House. Matters of interest to | 59 V9 | 7 |S#\ 40125) 3 re 12\28) 4538 9 8 33 +9 


} 

the profession as well as to owners of real estate 2604 j nok e's? 
were discussed. A permanent organization was | | | . 
effected to be known as the ‘* County Surveyors’ a. re . | | b7] #3 
Association, ‘of Ohio.” Annual sessions will be 46 oC) 41 WE CRORE PRICE OI ee 
held at Columbus. It is proposed at these meet- | 
ings to discuss scientific subjects and topics of | 
special interest to the surveyor ahd civil engineer, ee 
with a view of raising the standard of qualifica- e fF 
tion for this responsible office. Essayists were ap- 
pointed to present special subjects at the next 
meeting. J. B, Strawn, of Salem, was requested 
to present to the association at its next meeting a | 
discussion of the ‘‘ Variation of the Magnetic 
Needle.” Mr. Strawn has given this subject much | — i} - - 


of ui 
study, and his discussion of this mysterious sub- | a} YY 
ject will, doubtless, be full of interest to the pro- e L. 2 Yj 
fession. Arrangements will be made, and a night | \be WY Wy 


designated by the president of the association, R. | oe tls i Z 
S. Paul, of Akron, Ohio, for simultaneous ob- cee -|+! YY 
servations on the star Polaris, from which the | ne v, 
declination of the magnetic needle from the true (ss; jn 
meridian will be observed by all the surveyors of | 
Ohio. These results will be generalized by Mr. | z a 
Strawn, who makes a general request that survey- 4 55 | e | 
ors and engineers in the State will furnish him | a of: Le sheh 
with any data of special interest upon this subject iene ree et = 
that thay many possess. SI, 60 7\0\3d4zi29\ # fps 437 8 
tee can Mitt 
THE WATER SUPPLY OF CAMBRIDGE, a 
MASS. a 


From the report, dated Dec. 15, 1879, of a special _—. 
committee appointed to investigate the subject of 
the water supply of the city of Cambridge, Mass., 
it appears that Fresh Pond, the source of that 7 
city’s water supply, is in immediate danger of pol- 
lution on account of the highly cultivated and 
thickly settled condition of its watershed, also 
in consequence of the presence of a large slaughter- 
ing establishment in the immediate vicinity of the 
pond.: 
The yield of the pond is also reported as being 
less than the requirements of the city, unless aug- 
mented by the waters of a brook which, except 
during a small portion of the year, are unfit for 
domestic use. 
In the pursuance of their investigations, the 
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: : S SRR 
committee have obtained reports from E. 8. Ches- Bae SE FEES Wiese Sesseke x = 
brough, Esq., of Chicago; Ed. 8. Wood, M. D., of} ASS SS SN eS 
Cambridge, and W. 8S. Barbour, Esq., the City 3 SSS ae : 
Engineer. 2 SRR Se 
ciate . : i. Sm DY ty, fae 
Mr. Chesbrough reports that, although the Fresh | "2% Nh SIRS ee i 
Pond supply has thus far been sufficiently pure, 229g NESSES Se LS 
yet, as in order to provide against future demands ie SO Np eae 
it will be necessary to augment the supply from ZG .: 7 2 ae f 
sources not sufficiently pure, he is of the opinion SB n> Fes ESS y PZ ey 
that it will be found best to abandon the present Ys xe! C7 tm ueee ss ; en Sh = Onn 72 YA 9 OR Oh ie . 
sources of supply, and, for an additional supply, to Fire s . a B 
take a part of the Shawsheen River, or go to the ree 


city of Boston. The report of Prof. Wood agrees 
substantially with that of Mr. Chesbrough. 

The Committee in their report say that ‘* whether 
we protect the pond or not it is clear as the noon- 
day sun that we must soon look elsewhere for a 
supplemental supply at least,” and they are of the 
opinion that it will be advisable to obtain that 
supply from the city of Boston. 

The Committee also recommend that means be 


the Washington Monument, Washington, D. C.|! they could be seen from the stair-case intended to 
A new foundation has been placed under the old be built in the well, but many of the memorial 
one in a very skillful manner. The sketches show stones are stored under cover for future use. 
the plan and elevation of the work. | The foundation is of rubble masonry of blue 
The shaft of the monument is 55.125 feet square | gneiss in lime mortar, nor has any care been taken 
at the base, is, in its unfinished state, 156.34 feet | to have parallel horizontal beds or vertical joints 
high, and is 48.80 feet square at the top. It is|in the masonry. The stones are laid more or less 
built hollow, with walls 15 feet thick at the base, | compactly in the shapes in which they came from 


, and 11.90 feet thick at the present top, the well,| the quarry, and the interstices are filled with 
taken to withdraw the offensive matter from the| or hollow interior, being 25 feet square for the | spawls and mortar, The foundation is 23,33 feet 


principal sources of pollution by means of sewers. | whole height, The faces of the walls to an aver- deep, and is 80 feet square at the bottom, and car- 
and that the city obtain control, by annexation. of age depth of 1.80 to 1.40 feet, areof Maryland mar-| ried up in steps of about 8 feet rise and 1,5 feet 
the territory surrounding the pond which is now! ble, from Cockeysville, a highly crystallized car-| tread, the top being 58 feet square, The top of the 
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foundation is about 15,06 feet above the surface of | 
the ground. 

The present weight of the structure, including 
the foundation, and the earth resting thereon, is 
32,176 tons. reckoning the masonry at 165 pounds 
per cubic foot, a value found by experimental sam- 
ple, consequently the weight at the bottom of the 
foundation is 5.08 tons on the square foot. Should 
the shaft be carried to the intended height of 525 
feet, its weight would be 52,000 tons, or 8.45 tons 
per square foot of the foundation. It has been 
figured that a wind pressure of 55 pounds per 
square foot on a face of the monument, would in- 
crease the pressure on the outer edge of the foun- 
dation to nearly 10 tons per square foot. This 
pressure being greater than has ever been borne by 


an ordinary earth or clay bed, it was not judged | 


safe to complete the monument on the present 
area of foundation. 
To increase the area of the foundation, a mass of 
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stairway, which will be used as a steam hoist for | of the appropriation made for the year ending June 
carrying materials up the column, and will ' 30, 1880, was diverted from the work to pay a 
probably be retained when the column 1s fin- claim of a former contractor, and consequently t)\:- 
ished, for the use of visitors. The stairway is esti- work has been suspended for lack of money 4)\\| 
mated to weigh some 220 tons, and the whole several hundred persons thrown out of work. ‘\\\\- 
weight of the finished monument 48,670 tons. The timely appropriation will enable the work to 
mean pressure on the bottom of the shaft will be resumed with full force. 
18 tons per square foot, and in the case of a wind In revising the rules of the House, an effort w..- 
pressure, as stated, the pressure on the outer edge made to have all bills for the appropriations 
is estimated to be 22.65 tons per square foot. The money come from and be recommended by 1), 
marble has been tested and found to give a crush- Committee on Appropriations. The Committe: 
ing strength of 517 tons per square foot. Commerce succeeded in maintaining their in: 
Thus far the marble facing of the column has pendence in regard to the River and Harbor |i), 


been laid with sheets of lead, about 1 of an inch | and will report and manage that bill as heretofor:. 


thick for the horizontal joints. These have oxidized A resolution has been offered in the Senate to ; 
and been washed,-coloring the arrisses with red point a committee of army, navy and civil en. 
oxide of lead. The arrisses of the horizontal joints neers to investigate the conditions relative tot). 
‘are badly spawled off to a distance of half an inch, interoceanic-canal question; and also a joint rs - 
| by the pressure on the outer edge of the stone, ‘lution to authorize the President to call an int 
_from the compression of the lead joints. A great | national sanitary conference at Washington, 1). «. 
T. 8. 8. 





concrete, 13.5 feet deep, reaching 18 feet under the | many stones are broken in two, and many stretch- | 


old foundation, and extending out therefrom 23.25 ers project from 1, to 1g an inch. There must be | 


feet has been put in place, giving an area of 126 
feet square, (16,000 square feet), an increase of 
9,600 square feet—150 per cent. 

The method of doing this work has been to re- 


move the earth from about the foundation, some | 
10,000 cubic yards, and to excavate a trench four’ 
feet wide, 13.5 feet deep from the outer line of the | 


new foundation, tunnelling 18.5 feet under the old 
one. The trench was then filled with concrete, of 


four parts of broken stone, three parts pebbles, two _ 


parts sand, and one part Portland cement, mixed 
by machinery in a cubic box rotating on a diagonal 
axis: the concrete being thoroughly rammed, 
When the space under the old foundation was as 
nearly filled in the ordinary manuer as was conve- 
nient, the concrete was put into small gunny sacks 
and placed and rammed home horizontally, while 
yet soft. At first it was intended to make and fill 
two opposite trenches at the same time, but it was 
found that removing 144 square feet of the founda- 
tion—.025 per. cent.—caused a too rapid motion of 
the column, and, after the first four trenches were 
made and filled, but one trench was made and 
tilled at the same time. The order in which the 
trenches were made and filled are numbered on the 
plan. 

The effect of cutting these trenches under the 
old foundation was studied by means of a plumb 
line dropped from the intersection of the diagonals 
of the top of the shaft, and the greatest movement 
has been }} of an inch toward the east, and about 
the same to the west, the greatest movements being 
at the beginning of the work. The shaft leaned 
about 114 inches to the northward, when the work 
was begun, and now leans about *, of an inch to 
the eastward. Careful levels show that the base 
of the column has settled 17, inches at the south- 
west corner, 2} inches at the southeast corner, 1,%, 
at the northwest, and 2.05 inches at the northeast 
corner—an average settlement of 1.95 inches. 

The foundation is to be further strengthened by 
placing a continuous buttress of concrete around 
the base, from the top of the foundation out onto 
the concrete bed about half its width, removing a 
portion of the old foundation masonry to, providea 
bearing, as shown on the elevation. Of this but- 
tress, 10 feet on the north side, 10 feet on the east 
side, 10 feet on the south side, and 16.5 feet on the 
west side, and portions of the sections at the north- 
east and northwest corners, have been put in 
place. 5 

It is purposed to carry the masonry of the column 
to a height of 500 feet, and to put a pyramidal roof 
of iron and hammered glass on top, so as to light 
the interior of the column. The walls will be 1.5 
feet thick at the top, the batir of the exterior faces 
being '; of an inch tothe foot. The roof will 
weigh about 30 tons. The stairway will be six feet 
wide, and be supporied on iron beams crossing the 

well of the column, serving also to tie the walls to- 
gether. There will be a landing at each side. 
There will be a well some 12 feet square inside the 


|many cracks and crevices in the walls, for the! TAY BRIDGE. 

reason that the rain finds its way through the un- New York, Feb. 3, 1880. 

| finished top and adown the walls to the bottom in| Eprror ENGINEERING NEws : 

| about two hours after the rain begins to fall. Con-| Many persons have asked whether the real ¢:.1 » 

sequently, the wall must be greatly weakened by | of the fall of the Tay Bridge had been discover, 

infiltration of water, freezing and thawing. The! 

effects of the heat of the sun would account for 

' the inclination of the column to the northward. 

The whole work above described is under the 

charge of Lieut. Col. Thomas Lincoln Casey, U. 8. 

Engineer Corps. 
- o-oo — 


PERSONAL. 
WASHINGTON, Feb. 1.—Captain A. N. Durrell is 
relieved from duty as engineer of the Eighth Light- 
| House District. Captain W. H. Huer will have the 
| duties assigned to his charge, in addition to those 
“now performed by him. He will be stationed at. 
New Orleans, 


The well-known firm of McNeals & Archer, 
_iren founders, of Burlington, N. J., has been dis- 
| solved, by mutual consent, by the withdrawal of 
Mr. Benjamin F. Archer. Mr, A. H. McNeal’s 
' brother, W. E. McNeal, enters the fism in the place 

of Mr. Archer, and the business of the new firm 
will be conducted in the same place as formerly.— 
| West Jersey Press. 
| 








_ CORRESPONDENCE, 
RIVER AND HARBOR APPROPRIATIONS. 


WASHINGTON, Feb. 4, 1880. and thinking the reply would be of general inte:- 
| EpitoR ENGINEERING NEWS: est, I send it to your paper. 
Senate bill No. 528, to abolish the office of Water We are now in possession of sufficient data to 
Registrar for the District of Columbia, and to state that this, bridge was blown over: thirteen 
transfer the charge and control of the water sup- spans, covering a length of nearly 3.200 feet. falling 
| ply to the Chief of Engineers, who has charge of nearly simultaneously. The gale which destroyed 
‘the Washington Aqueduct, was reported hack to it, from the records of the nearest observatory, «lid 
the Senate adversely, on Monday; and on the not indicate a pressure of over 40 Ibs. per square 
‘same day the House passed, upon the unani-_ foot, corresponding to a velocity of between 80 and 
‘mous recommendation of the Committee of | 90 miles per hour. This was a very heavy gale, 
Commerce, and in advance of the regular but not one of those cyclones or tornadoes which no 
River and Harbor Act, special acts for the works of man’s hands can be expected to resist. 
improvement of the mouth of the Susquehanna | Had the piers been properly designed, they would 
River at Havre de Grace: for continuance of | have resisted it. and this lamentable event would 
work on the Davis Island dam, $60,000; and for not have taken place. 
_ continuance of the improvement of the Tennessee | In order to illustrate this, we have prepared some 
River at the Muscle Shoals, some $120,000. No cuts. Figs. 1 and 8 show one of the piers an: 
work has been done at Havre de Grace since | foundations of the Tay Bridge as actually built. 
1870, and the available appropriation for the From the river-bed to the top of the bridge girders 
Davis Island dam was expended during the last is 150 feet, while the width of base is but 30 feet. 
season by reason of the long season of favorable The open-work part of the pier consists of ca+t- 
low-water stage of the river; and it is es-| iron columns braced together by channels and flat 
sential that work should be begun early of rolled iron, but the connection of these rol'ed- 
this spring, and previous to the probable iron braces to the cast-iron columns was by means 
passage of the regular River and Harbor bill, so of cast-iron lugs. These cast-iron braced piers 
that the coffer-dam obstructions may be early re-| varied from 70 to 80 feet in height. The other 
moved. It was stated that the completion of this ' columns (see plan, fig. 3) beimg_ simgle, wou!d have 
work will be advanced one whole season by this yielded sideways before the ultimate strength of 
timely appropriation. In the case of the work at | the pier was reached, so that they were practically 
the Muscle Shoals of the Tennessee River, $110,000 | of but little use. Hence. the effective base of these 
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piers was but ten feet. London Engineering 
hes made some calculations, showing that these 
piers could not, under the most favorable supposi- 
tion. have resisted a wind pressure of over 30 to 35 
Ibs. per square foot. 

Figs. 2 and 4 show a side view and plan of such 
a pier a8 would have been designed on the Tay 
Bridge according to the received American prac- 
tice. It would have consisted of four columns of 
rolled iron, placed in the shape of a quadrangle, so 
that the effort of overturn would be resisted by two 


columns instead of one. These columns take a bat- | 


ter of 11, inches per foot, giving a base of 35 feet, 
instead of ten. The effect of this is that there is no 
tension or uplifting effort on the windward 
column, and anchorage is unnecessary. Still, it is 
never omitted, as it might be required to protect 
the columns from being tripped by a blow from a 
vessel. Such a pier would be proportioned to stand 
a wind pressure of over 100 lbs. per square foot. 
This raeans a cyclone or tornado. 


If the Tay Bridge had been supported by such | 


piers, it should have weathered a gale that would 
have left standing scarcely a tree, chimney, spire 
or turret in Scotland. 

It may be asked, why were these piers made with 
a narrow base’ Mistaken economy, probably, dic- 
tated this design. The correct pier requires a 
foundation of more than double the length and 
cubical contents of the actual one. As the Tay 
Bridge has 90 foundations, 40 or 50 of which are in 
30 to 35 feet of water, with a rapid tidal current, 
it will be seen that foundations, as we have sug- 
gested, of sufficient dimensions, would have added 
very much to the final cost of the bridge, although 


they would have been more economical both of life , 


and money in the end. It is to be hoped that the 
project of rebuilding this bridge on these insuffi- 
cient foundations will be given up. 

T. C. CLARKE, C. E. 





‘ENGINEERS’ SOCIETIES. 


CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 





At the 103d regular meeting of the club, on the 
3d inst., at the new club-rooms, 63 and 64 Honore 
Building, Mr. A. M. Wright read a paper entitled, 


* Extracts from the Early Railroad History of | 


Chicago.” Donations to the library were reported 
by the Secretary from the Boston Society of Engi- 
neers ; the American Society of Mining Engineers, 


Mr. John Zellweyer and Mr. Reuben Shirreff were 
proposed as members. Through the liberal action of 
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Meier, Superintending Engineer St. Louis Cotton 
Factory and Secretary Meier [ron Co., St. Louis, 
Mo.; John G. Van Horne, Assistant Engineer Con- 
struction Metropolitan Elevated R. R., New York. 
And as associates: Joseph R. Richards, Architect, 
Boston, Mass.; Edward Wheaton, Providence, 
RL 

A report from the Committee on Permanent 
Quarters for the society was presented, recommend- 
ing action at the present time in view of the favor- 
able opportunities now existing for the purchase of 
real estate. The report was accepted and referred 
to a special committee, consisting of the President, 
Secretary and Finance Committee. 

The Secretary presented a letter from M. de 
Lesseps accepting the invitation of the soviety 
which had been forwarded to him, and expressing 
a desire to meet the members during his approach- 
ing visit to New York. 

It was resolved that a special committee be ap- 
pointed to act in concert with the Board of Direc- 
tion in making all necessary arrangements for the 
proper reception of M. de Lesseps. 

Letters from Gen. W. W. Wright and Col. G. 
M. Totten, both now on the Isthmus of Panama, 
were read by the Secretary. 

On account of the absence of Mr. Edward P. 
North from the city, the formal presentation of 
the Norman Medal was deferred. 

a oo 
THE INSTITUTION OF CIVIL ENGINEERS— 
SUBJECTS FOR PAPERS—SESSION 1879-80. 


The Council of the Institution of Civil Engineers 
invite communications, of a complete and compre- 
hensive character, on any of the subjects included 
in the following list, as well as on other analogous 
questions. For approved Original Communica- 
tions, the Council will be prepared to award Pre- 
miums, arising out of special funds bequeathed 
for the purpose. 

1. The Causes of Slips in Rocks and in different 
Earths, and the conditions that induce treacherous 
ground in railway-cuttings, tunnels and the sides 
of valleys near reservoir-banks. 

2. The most useful Sections of Rolled Lron for 
structural purposes, having regard to economy of 
material combined with strength. 

3. The present systems of making Steel for Rail- 
way purposes, and the properties and character of 


| the material. 


the Western Railroad Association, the club now oc- | 


cupies, at a nominal rent, a portion of the spacious 
and elegant rooms of the association. These apart- 
ments are open during business hours, and non- 
resident members, when in Chicago, are requested 


to visit and examine the library and reading-room. 
oe 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


The Society met at 104 East 20th street, at 8 p.m., 
on the 4th. Mr. Walter Katte in the chair,and Mr. 
Bogart acting as Secretary. There were present 
also Messrs. Julius W. Adams, J. S. Baxter, D. 
Boutecou, John C. Campbell, Theodore Cooper, T. 
(. Carpenter, G. W. Dresser, Charles E. Emery, 
M. N. Forney, George 8S. Greene, Jr., G. Thomas 


Hall, Irvin John, T. J. Long, Horace Loomis, F. | 


0. Norton, G. W. Pearsons, Franklin C. Prindle, | 


William E. Worthen. Several visitors were also 
in attendance. 

The death of Mr. John C. Thompson, member of 
the society, was announced, and Messrs. A. L. 
Hoiley and John Bogart were appointed a commit- 
tee to prepare a memoir of Mr. Thompson for pub- 
lication. 

The following were elected as members: Henry 
D. Blunden, (elected Junior Jan. 5, 1876), Assistant 
Engineer N. Y., L. E. & W. R. R., New York.; 
Andrew J. Chaphe, Chief Mechanical Engineer St. 
Louis Water-Works, St. Louis, Mo.: Edward D. 


and fromthe Chief of Eaginesis, at Washington. | “cot 
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4. The Tempering of Stéel, and the influence 


| thereby produced on its strength. 
5. Experiments on the Strength of Materials used | 


in construction, with descriptiuns of the Testing 
Machinery employed to ascertain the same. 

6. The various chemical and protective Solutions 
for the surfaces of the metal-work ex- 
poe to Corrosion, with instances of their use and 

urability. 

7. The com 
loads in straining materials and structures, with 
the factor of safety considered desirable for va- 
rious proportions of such loads in different coun- 
tries. 

8. The Forms of Staging, Scaffolding and Cen- 
tring used for the support of structures during 
erection. 

9. The modern practice of Bridge-Building in 
Germany, especially with reference to the details of 
construction and the substitution of bar and angle 
iron for wide flange-plates. 

10. The erection of large Bridges, with detailed 
descriptions of some of the more important exam- 
ples of Rolling-over, Building out, Lifting bodily, 
etc. 


11. The Design and Construction of a Steel 


Bridge, with particulars of the Weight and Cost, 
and of the tests to which it has been subjected, 
compared with an Iron Bridge of the same span. 

12. The resistance to Traction of modern Vehicles 
on modern Roads. 

13. The best system of Working Suburban Passen- 
ger Traffic on Railways. 

14. A description of the various kinds of Fireless 
Locomotives in use on Tramways, and their rela- 
tion in cost to traction by horses. 

15. The increase of Resistance on Railway Curves, 


‘and recent expedients to diminish the same by 
‘lubricated tires, divided axles, loose wheels or 
otherwise 


16. The Construction of Masonry Dams for, and 
of Tunnel Outlets from, Storage reservoirs. 


tive effect of ‘‘dead~ and “live” | 


tw 
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with analyses of the efflu- 
ents and of the sludge, and statements of cost in 
proportion to population and ratable value. 

19. The aaa of regulating the action of Storm 
Overflow from Sewers and the Flushing of Sewers. 

20. The methods used for determining the Dis- 
charge of Rivers, with a description of the Floats 
and Current Meters employed for the purpose. 

21. The Works carried out on the Continent of 
Europe for the Improvement of Rivers, and of Ln- 
land Navigation generally. 

22. The apparatus and appliances for Working 
under Water. 

23. The Relative Cost of Excavating under ditfer- 
ent conditions by Mechanical Appliances and by 
Hand Labor, with descriptions of Dredging Ma- 
chinery and Plant. 

, 24. The Design and Construction of Building 
Slips for large vessels. 

25. The Construction of Tide Gauges, and the 
usual method of carrying out a systematic series of 
Tidal Observations. 

26. The type of Steam Engine best adapted for 
ordinary factory purposes, in respect to economy 
in the use of steam. as well as in first cost, and in 
cost of maintenance. 

27. The best method of Testing Steam Engines 
(independent of their boilers), having regard to ac- 
curacy of the results and ease with which the tests 
can be carried out. 

28. The modern practice in the design and con- 

struction of Boilers. 

29. The use of Compressed Air as a Motive-power, 
sarticularly as applied to machinery in mines, ana 

, for traction on tramways and in tunnels. 

30. The relative advantages of Steam, Heated 
Air, Gas, Water, and Electricity as the Motive- 
| power in small Engines, 

31. Wind and Water as Motive-powers, compar- 
ed with Steam-power, and the Motors most suitable 
for utilizing them. 

32. The various descriptions of Pumps employed 
for Raising Water or Sewage, and their relative 
efficiency. 

33. The different systems of Lifts in use in Ware- 
| houses and in Dwellings. 

34. Marine Engine Progress, practically consid 
ered. 

35. The special Construction of Vessels for the 
| reception of Railway Trains on Deck, indicating 
the Arrangements for the shipping of such Trains 
on their own wheels at various states of the 
| Tide. ; 

36. The most suitable appliances and arrange- 

| ments for Shipping Coal and uther Minerals, both 
where the water level is fixed and where it is va- 
riable, and from wagons discharging from the end 
as well as from the bottom. 

| 87. The relative Loss of Power due to Friction 
‘in various parts of Machinery. 

38. The various classes of Lubricants. with 
|records of —apeeeneaen showing their relative 

— and a description of the mode of testing 

| them. 

39. The Appliances and Methods used in differ- 
ent countries for Tunnel-Driving, Rock-Boring and 
Blasting with details and cost of the results at- 

| tained. 

40. The Methods and Machinery employed in 
Sinking and in Working deep Coal Mines. 

41. Coal Depots for Ocean Steamers, the various 
points involved in their management and the 
methods of preserving large quantities of coal from 

| deterioration. 

42. The Methods employed in securing large and 
| irregular-shaped mineral workings, for example, 
| the Almaden Mines, the Great Comstock Lode, etc. 

43. The combined use of Fire-Brick, [ron and 
other materials for resisting High Temperatures in 

| Blast-Furnaces, Kilns, Pottery Ovens and similar 
structures, 

44. The Disposal and Utilization of Slags from 
| various smelting processes. 

45. The Management of Underground Waters in 
mining districts, and the relative economy of dis- 
| tributed or trunk pumping engines, adits, etc., in 
| particular cases. 

46. The Principles underlying the progress of 
Economy in Gas Production and Distribution, 
with recent Methods of Purification. 

47. On proportioning Mains for the distribution 
of Water Gas. 

48. The Employment of the Electric Current for 
the Transmission of Sound, and the use of the 
Telephone for practical purposes. 
| INSTRUCTIONS FOR PREPARING COMMUNICATIONS. 

The Essays should be written in the third per- 
son, and be legibly transcribed on foolscap paper. 
. on one side only, leaving a margin on the fe t side, 

in order that the sheets may be bound. Every 


Treatment of aroee. 
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17. The Flow of Water th Pipes and Con- | Paper must be prefaced by a concise Abstract. 
duits, with experiments in verification of the exist- ustrations, when necessary, should be drawn 
ing and suggested 


18; The Mechanical Separation and Chem 
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for reading, a series of Diagrams will be uired 
sufficiently large and boldly colored to be clearly 


visible at a distance of 60 feet. These Diagrams | 


will be returned. 

Papers which have been read at the meetings of | 
other societies, or have been published in any form, 
cannot be read at a meeting of the Institution, nor 
be admitted to competition for the premiums. 

The communications must be forwarded to the 
Secretary of the Institution, from whom any fur- 
ther information may be obtained. ; 

CHARLES MANBY, Honorary Secretary. 
JAMES FORREST, Secretary. 
THE INSTITUTION OF CIVIL ENGINEERS, 
25 Great George street, Westminster, Lon- } 
don, 8. W., October, 1879. J 








ELEVATED POINTS ABOUT PITTSBURGH. 
The subject of supplying Pittsburgh with water 
by laying a pi xe to some point up the Allegheny 
or Monongahela rivers, and allowing the water to 
flow into the pipe from the river, has been fre- 
quently discussed. It is believed that sufficient 
pressure would be gained to force the water to the 

highest portions of the city vy this means. 
ring a discussion upon this question in Alle- 
gheny several days ago, the elevation of various 
— was spoken of, but no person seemed to 
now exactly what they were. City Assessor 
Hunker then made out a list from official surveys, 
which is as follows: The fall from the Kiskimini- 
‘tas river to Allegheny is 42 feet ; from Ohio Pyle, 
74 miles, is 486 feet; from Ohio Pyle to Indian 
Creek, 5 miles, is 247 feet; from Confluence to 
Ohio Pyle is 109 feet ; from Indian Creek to Pitts- 
burgh, 69 miles, is 239 feet; from Connellsville ‘to 
Pittsburgh, 57 miles, is 143 feet; from Kittanning to 
the door-sill of the Pittsburgh post-office the fall is 59 
feet ; from Emlenton to the same point, a distance of 
98 miles, is 155 feet ; from Oil City to the same point, 
a distance of 132 miles, is 258 feet; from the level 
of the river at Franklin to the level of the river at 
Pittsburgh the fall is 261 feet. There isa mark at 
the base of the gas post at the corner of Water and 
Liberty streets, in this city, which is 721.27 feet 
above the sea level. Manor station on the P. R. 
R., is 221 feet higher than the mark on this lamp. 
East Liberty is 197 feet higher than the mane. 
Homewood, 212 feet higher; Altoona, 393 feet 
higher; Gallitzin is 1,440 feet higher; and Gallitzin 
is 1,047 feet higher than Altoona, and 2,127 feet 
higher than the P. R. R. depot in West Philadel- 
phia, and the mark on the above mentioned lamp 
on Water street is 687 feet higher than the West 
Philadelphia depot. Lake Erie is 165 feet higher 
than the P. F. W. & C. R. R. depot in Allegheny. 
Lake Chautauqua is 724 feet higher than e 
Erie. Washington, Pa., is 285 feet higher than 
Pittsburgh, and Rochester is 28 feet lower. These 
‘gures are all taken from official surveys and can 
b: < sepmupa upon as being correct.—Pittsburgh 
é 


Gazette. 
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MARVELOUS MECHANISM IN A NUTSHELL. 





A machine for chasing, matting and engraving 
—recently brought to this city from Boston, by 
Charles W. Bartlett, Secretary of the Flagler En- 
graving Machine Company--has within a metallic 
shell, the size of the bowl of a small drinking gob- 
let, the mechanism for delivering 7,560 cuts per 
minute, by means of a single belt running over a 
a. n addition to this motion, the points 
1ave a rotary motion, making a complete revolu- 
tion while delivering six cuts. The two points de- 
liver blows almost in the same place, and, when in 
operation, the cuts are delivered with such rapi- 
dity and force that no fixed rest is required for the 
piece of metal undergoing the process. Thus, in 
engraving a finger ring, the ring is placed on the 
forefinger, and gently brought in contact with the 
moving points. The inventor of this machine 
claims that it will enable one man to do the work 
of fifteen men. It excavates, instead of packing, 


when employed for matting; and it is claimed that | t 


the dust thus saved, when working in gold, is an 


item of much importance to manufacturers.. Mr. | this subject. 

Bartlett has, at the Fifth Avenue Hotel, wome | 

handsome specimens of gold engraving done by | 
n. 


the machine.—N. Y. Su 
—— at oo ee 
CounTy SURVEYORS.—CoLumBts, O., Jan. 19.— 
The State Convention of County Surveyors closed 
Saturday, after a three days’ session. Forty-one 
officials were present. The Convention decided to 


petition the Legislature to equalize the fees of sur- | : 
veyors with those of other county officers for simi- | ble the width of the steam port there would be no 


lar services. Eighteen questions relating to sur- 
veyors’ duties were submitted to the Attorney 
General, whose answer will shape the legislation 
for which the surveyors propose to ask. 
a 
The Charleston News and Courier of Jan. 26 is jubi- 
lant over the small ex nce of the convenience and 


comfort of the new water supply of that city, 





ees not only give a longer travel, but also put 
_ 


evident that such —— would require exhaust 
ports of greater width than double that of their 
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A PRACTICAL TREATISE 





this proportion, but the exercise of a trifling 
amount of care on the part of any designer of an 

































 - a a a the proper proportions without 

rn ‘ : any di ty whatever. 
S TEAM BK NGIN E. At the time when a slide valve is at either ex- 
BY tremity of its stroke, the piston of an engine is 


moving at nearly its maximum velocity, and henc: 
it is necessary to provide the full width of exhaust 
passage at that period. 

The surface upon which a slide valve works i, 
laned truly, as already mentioned, and the valy« 
ace corresponding to it is planed also to matc)). 

Although some fitters take infinite pains to scrape 
the two surfaces and make them perfectly true 
with surface plates, yet their labor is completely 
thrown away, as it is found, first, that however 
true any metal surface may be when cold, the ac- 


ARTHUR RIGG, M. E., Lonpon, ENG. 


With Additions, showing Latest and Best American 
ice, 


CHAPTER VI. 


THE SLIDE VALVE. 


Having followed the construction of the cylin- 
der, it is nécessary to consider - method for a 

i he ingress and ess of steam, in such a 
ae as to produce < elgg motion of | tion of heat effects a distortion, and in the case of 
the piston. is is done by valves of many vari- | an irr ir mass of metal like an ene cylinder, 
eties of form, but usually by a slide valve, of which | the distortion is of a very complicated nature ; and 
fig. 1, Plate I. shows one of the simplest kind in a|as the valve also undergoes an equally irregular 
central position on the cylinder, while fig. 2, Plate | change, no amount of cold surfacing renders the 
VIII. shows its position when admitting steam be- | two perfectly fitting when heated. To remedy this 
low the piston. : obvious evil, attempts are sometimes made to sur- 

The valve itself slides upon a planed surface and face the metal when hot; but as a matter of prac- 
covers all the ports when in a central position, as tical experience, it is sufficient to leave the surfaces 
shown by fig. 1, Plate I. It we of ‘nd yo re —— and they are soon worn _ pate! 

etal of such ‘a len as to to | truth. curious circumstance connec with 
er et ” slide valves has been noticed, namely, that where 
both valve and cylinder are cast out of the same 
ladle, they wear —— more satisfactorily than 
when dissimilar either in composition or hardness, 
and as very little management is necessary to cast 
both valve and cylinder of the same kind of metal, 
so easy an improvement deserves general recogni- 
tion in ordinary practice. 

In order to move a slide valve, it is connected 
by various plans with an iron or steel valve rod, 
which passes through a stuffing box to the outside, 
and is there connected with an eccentric rod, or 
other arrangement for moving it and the valve ac- 
cording to any determined rule for the admission, 
regulation, and exhaust of steam to either end of 
the cylinder. 

Single Slide Valves.—As remarked, though 
other valves are occasionally employed for deter- 
mining the admission and exit of steam in cylin- 
ders, none surpass slide valves in simplicity and 
ready adaptability to all circumstances. Their 
forms and designs are endless, but slide valves 
driven by eccentrics are adopted in more steam en- 
gines than all other arrangements to effect the same 
purpose. Hence it is important to study their ac- 
tion, not only in the simple form of an ordinary 
single slide valve, but also in those more complex 
relationships where a second slide is used for the 
purpose of cutting off steam and varying the rates 
of expansion. 

The ordinary construction of slide valves has 
been explained already in connection with 
drawings of steam engines, plates I., VIII., and 
XVIII. It is only necessary now to illustrate the 
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the total length across all the ports plus any la 

that may be added, while the hollow part is equa 
to or perhaps less than the distance Seiweus the 
inner edges of steam ports. 

Fig. 2, Plate VIII., shows the valve moved a cer- 
tain distance from its central position, and here 
the steam surrounding it can freely enter below 
the piston, while at the same time a communica- 
tion is made underneath the valve from the upper 
end of the cylinder to the exhaust pipe. Hence, 
by whatever difference of pressure exists on these 
two sides, the piston is impelled forward. At the 
same time the slide valve opens the port wider, and 
then commences to close it again, performing this 
operation in time to open the upper port for a re- 
turn stroke, and allowing exit from the lower side 
into the exhaust. The extreme distance by which 
the valve bas moved, is equal to the radius of an 
eccentric which drives it ; and all regulation of its 
movement is determined by this eccentric. 

Fig. 53 indicates another position of the slide 
valve, where free communication exists for steam 
to pass above the piston, while the lower side of 
the cylinder is open to the exhaust. This is oppo- 
site to what is ‘shown in fig. 2, Plate VIII., so that 
by a suitable regulation of a slide valve it is evi- 
dent that means are at hand for admitting steam 
to either side of the cylinder, while simultaneous- 
ly the exhaust is open to the reverse side, or else 
all the ports may be closed. The laws governing 
these movements, and the methods for designing 
and adjusting slide valves, will be con- 
sidered at the length that their importance 
demands in a_ special chapter devoted to 
that subject. - This series of positions gives an al- 
ternate backward and forward motion to the pis- 
ton, and the power so rendered available may be | valve is shown exactly in the centre of its stroke 
used directly, as done by many pumping engines, | with none of the ports open. If now it be moved 
or sonverind into a rotary motion. Suieust ports | to the right, as can be readily done by tracing the 
for short D slide valves are usually made wider | valve wk actually shifting its place on the figure, 
than their steam ports, so that no contraction of | all the will open, P admitting steam into the 

he passages shall occur when the slide valve is at | lower side of a cylinder, and Q opening to the ex- 
haust. If the valve faces are exactly of the same 
width as the port, as shown by the lighter section 
S, then it is said to have no lap, and any movement 
admits steam and opens the exhaust port simulta- 
neously. If, however, the outer edges be length- 
ened by the addition of lap of 4 inch, designated 
by L and shown black in the illustration, then, al- 
the | though the least movement connects Q with the 
exhaust port, yet before steam is admitted to P, a 
further movement must take place depending upon 
the amount of lap L given to the valve. If in ad- 
dition to L there be a cover of 1% inch, J, on the 
exhaust side, neither port opens until sufficient 
movement of the valve takes place to om the ex- 
haust port first and the steam port r. The 
means are thus available for erable choice in 
the distribution of steam in any engine, and the 
effect of various proportions of lap on ‘the steam 
side and the cover on the exhaust has an important 
influence on the running of steam engines, 
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Fig. 54. 


names by which various parts are called, and the 
ee gue ee its action. In fig. 54 the 


ight section ts an ordinary short 
D slide valve without any lap, while P and 
Q are ports leading to the lower and upper sides re- 
ee of a cylinder; the exhaust port opens to 

e atmosphere or into a condenser. The slide 


either aaa ee Se its stroke, and fig. 6 illustrates 
e exhaust port is shown one and 
a half times as wide as the steam port. The valve 
the same stroke and same lap on the steam side 
in each case, and is shown at one end of its stroke. 
By an examination, it will be seen that although 
the whole port is open for admission of steam, yet 
an inner Ves of the slide valve has contracted 
exhaust opening, and in an engine thus designed 
we should find a throttling of steam in exit due to 
this cause; but with an exhaust port made of dou- 


diminishing of the steam-exit passages. 
This figure assumes a valve stroke equal to the 
width of ports and laps together, but as some en- 


on the exhaust side of their slide valves, it is 


ports, No defined rule can be laid down for 








Fes. 7, 1880. 
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Noticing in particular the lap L, it will be 
evident that the valve must move an amount equal 
to L before the oo opens, whatever the whole 
length of travel may In following out any 
valve movements, the edges only of valve and port 
determine inlet and expansion of steam, without 
reference to absolute length or other dimensions. 
Lap and width of port together determine the half 


travel of a valve or acting radius of the eccentric, rod 


for itis generally desired that the steam port shall 
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shown in section with the slide-valve driven by an 
eccentric or smaller crank working ina slotted 
cross-head, and any action of such a small crank is 
exactly the sameas would occur with an eccentric 
whose centre is at the same distance from that of 
the main shaft. There is an advantage in the 
adoption of this arrangement, inasmuch as it 
shows a practical plan by Which the connecting 
is represented as of infinite length, for a 
straight line is nothing else than a part of the cir- 
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be wide open when the excentric is at one end of ; 


its stroke. The radius of an excentric may thus 
be taken as equal tothe port and lap added to- 
gether. 

A simple form of slide valve having neither lap 
nor lead, nor angular advance, the consequence of 
lap and lead, is unsuitable for use in elastic fluid 
such as water, so the following four illustrations are 
intended, not as examples to follow in the con- 


Fic. 


cumference of a circle whose radius is infinite, and 
the result of this arrangement is that any position 


of a piston corresponds exactly with the versed sine 
of the angle of the crank measured from its start- | 
iston, | 


ing point, and the relative movements of 
crank and valve can be followed and studied with- 
out the confusion caused by the need for consider- 


ing the effect of shortening or lengthening caused | 


by the angular movement of the connecting rod. 
57. 





Fic. 
but as illustrating gen- | 


struction of steam engines, 
eral principles. . 
Moreover, all irregularity of connecting rods or 
excentric rods hasa disturbing effect upun the 
regular action of slide valves, as explained in the 
description of connecting rods, though so far as 
excentric rods are concerned, their length in or- 
di engines is so compared with the ex- 
centric’s own radius, that the distortion caused by 
their irregularity is inappreciable and of no par- 
ticular consequence. ‘ 

This is not so with the connecting rods for 
cranks, especially when they are of extreme short- 
ness, but in order to make the following diagrams 
more clear, and obliterate park distorting — is 
irene ity in connectin it may be consid- 
ered that both piston slide-valve are connected 
with the crank and eccentric by means of two 
similar slotted cross-heads, as shown in fig. 55. This 
view ts an ordinary horizon’ cylinder, 

_With valye-box and valve in section, with the 


in the middle of its stroke, 


ton at the bottom of its stroke and the slide-vatve | both 
The main shaft is! to 


58. 


The slide-valve has no lap or cover, and exactly 
closes the ports or passages leading to each end of 
the cylinder; and being in its middle position, 
no steam can under the piston nor exhaust 
from above it. The crank and eccentric are shown 
twice over in elevation, tgp = the cylinder and 
valves are really in plan. By this arrangement of 
diagram the whole relationships between crank, 
piston and slide valve can be most readily and dis- 
tinctly followed. 

Let the piston now move through one quar- 
ter of its stroke as shown by fig 56. In this 
position the crank will be found to have 

through an angle of 60°, and the 
eccentric having necessarily passed throug 
the same it will have opened the valve con- 
siderably 


— 


an 
ai Oiled steam to pass underneath 
the piston and air or steam to exhaust from above 
it. In fig, 57 the piston has reached its half stroke, 
the crank stands at 90°, while the eccentric and slide- 
valve have reached one end of theirstroke, and we see 
wide one to steam end the other 
As the main shaft continues its revo- 
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lution, both ports gradually close-until, at the time 
when the piston and crank have reached the top of 
a stroke, the valve is again in a middle position, as 
shown by fig. 58. 

But this differs from the first of this series, inas- 
much as the crank is at its top centre while the ec- 
centric is downward instead of upward. Here, 
again, there is no power available to move the pis- 
ton except from a fly-wheel, and, the motion be- 
ing continued, the slide valve reverses its former 
series of movements and admits steam above the 
piston, while opening a passage for the exit of that 
which remains below. The same sequence of ope- 

| rations continually follow each other, and by the 
simple arrangement of slide-valve shown, a regu- 
lar reciprocation of the piston is secured, and 
through the action of a crank and cross slide, this 
is converted into circular motion. The piston 
| starts from rest at one end of its stroke, antl moves 
| with a gradually increasing velocity until it reaches 
| the middle of its stroke, and thenceforward has a 
| corresponding diminishing velocity until arriving 
| at the other end of its stroke. With the valve 
setting now shown in figs. 55 to 58, it will be found 
| that a gradually increasing or diminishing opening 
|of the ports occurs, as the piston moves faster of 
slower, and so enables steam to follow or leave it 
without changing its normal loss of pressure in do- 
ing so. The exhaust passages follow a similar 
| law, and by the action of this slide valve, they 
| gradually enlarge as the need for such enlarge- 
ment arises, while during the second half of any 
| Stroke a contraction of both openings coincides 
| with the reduction in velocity of the piston. 
| These relationships between the movements of 
| piston and slide valve are exactly suited to each 
| other without any further complication, and if 
correctly proportioned, they will give, with sufti- 
| cient accuracy for all practical purposes, the per- 
| fection in distribution of steam that can be at- 
| tained by other more complivated mechanical con- 
trivances. 
| Such a slide valve as shown in the foregoing fig- 
|ures makes no use of the expansive property of 
| steam, and is found in other ways also the reverse 
of economical in its application, and not satisfac- 
tory in its results. 
The requirements for driving a piston, so far as 
| economy is concerned, resolve themselves princi- 
pally into the application of a method for cutting 
off steam at some period before the end of astroke. 
This permits that elastic vapor to expand, and so 
drive the piston with diminishing energy, until an 
opening into the atmosphere or into a condenser is 
made for the steam to begin its exhaustion. This 
must be done before the stroke is ended, in time to 
have the cylinder clear for a return stroke. Again, 
on approaching its first position, the exhaust must 
close behind the piston, and a certain compression 
or cushioning occurs to reduce its momentum, 
with that of the other reciprocating parts, and 
bring them toa state of rest at the beginning of 
another stroke. Just before the cfank turns its 
centre, it is also usual to admit fresh steam by the 
action of the valve opening the "ee rt. ‘ihere 
is no difficulty in accomplishing all these objects 
within certain limits by the use of a single slide 
valve of suitable proportion; but it is found that 
expansion cannot be conveniently carried out to 
greater extent than cutting off at half stroke by a 
single slide valve, without considerably curtailing 
the exhaust period; so certain additions are made 
which are called expansion valves for the purpose 
only of cutting off steam, while the slide valve 
proper is proportioned solely with a view of secur- 
ing the best admission and ¢ xhaust of steam. 








WIRE GAUGES. — 





In specifications for iron-work, where extreme 
precision is suggested, although it may never be 
| realized, the thicknesses of plates and rods are 
|sometimes given in terms of the “ Birmingham 

i A book of tables will show that 
ki .30 inch, that ‘No. 2” equals 
-28 inch, that ‘‘ No. 3” equals .26 inch, and so on 
up to “‘ No. 36,” which equals .004 inch, or figures 
more or less corresponding with these will be 
iven. But if it is inquired what the gauge really 
is, there would be a great difficulty in meetin 
with unanimity even in Birmingham, and it wont 
be impossible to discover a standard deserving of 
— In the same town we may find Stubs’, 
the Warrington, the Lancashire, the Yorkshire, 
the Birmingham, the Whitworth, as well as local 
gauges, all differing, but each supposed to be 

ematically correct and infallible. 


There are 
seven different sized gauges between ‘* No. 20” and 
**No; 21.” The “ No. 40” of one manufacturer will 


weigh 56 lbs., while the ‘‘ No. 40” of another firm 
weighs 85 Ibs. A story is told which will show to 
what results a variation in infinitesimal decimals 
may lead, An order was telegraphed from New 
York for gome expensive metal of No, 36 wire 
gauge, The manufacturers inferred that Stubs’ 
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gauge was meant, and executed the order in No. 44 
Birmingham wire gauge. It happened that they 
guessed correctly. No. 36 of the latter standard 
would have been useless to the consignee, and the 
diiTerence in price between metal of No. 36 and 
No. 44 amounted to £26 per ton, Let us suppose 
that an action arose out of the order, and how con- 
fused would be the evidence ! 

~. As wire is extensively used in connection with 
telegraphs, the necessity of definite sizes for gauges 


more pressing than for plates: and a case is known 
where the choice of one or other of two so-called 
Birmingham gauges made a difference in a contract 
of £2,000. The members of the Society of Tele- 
graph Engineers are exerting themselves to obtain 
a new standard gauge, and among the feasible 
suggestions is one by Mr, Latimer Clark. If a sec- 
tion be plotted with the diameters given in Holtz- 
apffel’s table of the Birmingham wire gauge as or- 
dinates, the connecting line will approximate to- 
ward a curve. With regular increments between 
the nambers of the gauges, that line should form 
a gauge. Mr. Clark’s “ British gauge” is based on 
the supposition that the increments are regular, 
and therefore the graphic representation of them 
will be a curve. He assumes .065 inch to be the 
diameter of No, 16 wire, and the other siz s are 
formed from it by adding 25 per cent. in weight as 
the scale ascends (or by constant decrements of 20 
per cent.). The increase in the diameter would be 
11.8084 per cent. ‘No. 1” would then be .346. 
The Board of Trade are aware of the inconveni- 
ence of the existing system, but are apparently 
powerless to propose a remedy, because *‘in any 
contract, bargain, sale or dealing, the sizes of wires 
and metal plates are legally expressed only in im- 
perial measure or parts of an inch.” It is only by 
the influence of scientific opinion among manu- 
facturers and consumers that the desired end may 
be gained.—London Architect, Jan. 17. 
soo HS ore 
THE PANAMA CANAL. 

The New York Herald's correspondent writing 
trom Panama, Jan. 23, says: 

** Upon the subject of estimates for work on the 
isthmus, Colonel G. M. Totten is allowed to be the 
best authority here. He was for many years chief 
engineer of the Panama Railroad, and located the 
track which is now serving as a base line for the 
tinal survey. He has had very extensive experience 
since the railroad was first begun, both in the pay- 
ment of laborers and calculating the amount of 
work which they could do in this latitude. He 
does not think that the canal can be constructed at 
anything like so moderate a figure as that sub- 
mitted to the Paris Congress. He believes 
that considerable allowances must be made 
for climate and other influences here. 
He gives some carefully figured estimates 
for canals on several of the most favored 
routes. He lays down that in all cases the slopes of 
the sides should equal one to one in earth and one- 





half to one in rock, the depth of water to be’ 


twenty-eight feet. Treating first of tide-level 
canals, he gives two sets of dimensions and esti- 


mates. The first set is applicable to a cut of 106) 


feet wide at the bottom in earth, and 120 feet in 
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they are contiguous to the railway and telegraph, | 
their provisioning and supply, as well as their 
general direction from nama or Aspinwall, 
are easily managed. The general headquarters 
are in Panama, and there daily reports are 
sent, arranged, placed in order and filed 
away with their co mding drawings, ready 
for use in making a final report. No time is 


lost in thinking of other routes; but so thorough 


rock. The calculations, then, give the following 


»rices for the different routes : 


anama, with tunnel 130 feet wide $415,000,000 
Panama, with tunnel 100 feet .. -....... 898,000,000 
Panama, without tunnel... ..............-- «+++. 429,000,000 
San Blas, with arebed tunnel, 150168 feet..... 270,403,000 
San Blas, tunnel not arched...................... 253,637,000 


In considering a canal of the same dimensions, 
but with locks, the estimates are : 


Panama, water 30 feet deep..................55- $102,735, 385 
Panama, water 28 feet.................. - 100,385,375 
Nicaragua, water 28 feet....... 0... ...6.5.--.600e- 139,044,450 


The second set of calculations are based upon a 
water way of seventy-two feet in earth, at the 
bottom, and eighty feet in rock. Thus: 


Panama, with tunnel 130 feet wide... .......... $3369, 786,542 
Panama, with tunnel 100 feet. ..............-. . 354,434,60 
Panama, without tunnel..............-.-.. sees. 365,862,976 


San Blas, arched tunnel, 100X168 feet.......... 209.607, 87 


San Blas, tunnel not arched ............0 00.005 196,713,000 
San Blas, tunnel 80x 168 feet, arched............ 180,555,899 


Lock canals of the second dimensions are fixed 
at the following costs : 
Panama, water 30 feet deep... cok au 
Panama, weer? cont Beksenkp htop sseimeeepannas 
Nicaragua, water 28 fect........ 0.0... cece ees . 
Moaregua. water 26 feet, Totten’s prices and 
Menocal’s qu@iitities. .......,.--......-.ee sees . 
Nicaragua, watér 26 feet, Totten's prices and 
quantities 
Panama, water 28 feet, Totten’s prices and 
Menocal's quantities. .......... 6. eee cece eens 


$85,534,765 
83,381,110 
106,154,238 
52.577, 118 
42,364,248 


M. DE LESSEPS’ PRELIMINARY STUDIES—THE VERIFI- | and 


CATION OF PREVIOUS SURVEYS NECESSARY. 
PANAMA, Jan. 23, 1880. 
The surveys inaugurated by M. de Lesseps are 
being rapidly and efficiently prosecuted. Eight 
working parties, or brigades, as the French term 
them, are in the field and hard at work, employing 
in all over one hundred and thirty men. _ These are 


distributed along the line of survey, where. as! the same, and to report tothe Council as soon as 


/ and extensive a survey is oe made on this that, 
—especially for wires of large diameter—becomes | nu 


whether work in actual canal building succeeds it 
or not, the subject will be practically exhausted, 
all doubts on either side dispelled, and the best or 
worst will be fully and clearly known. No sur- 
veymg parties which have ever explored the Amer- 
ican isthmus were so large, so well appointed, or 
under such efficient and intelligent direction as the 
present, nor have they had the advantage of the, 
enthusiasm which M. de Lesseps has managed to 
infuse into all parties, from the highest to the low- 
est, who are engaged under him. 

The particular direction of these preliminary 
studies may be briefly stated. They are: First, the 
verification of all previous surveys made here for | 
a canal, including the Wyse-Reclus and Lull-Meno- | 
cal routes ; second, additional surveys, in which | 
are included the study of the topography of the | 
country by cross-sections, so that every foot of the | 
entire line will be thoroughly known, and all | 
points on which information is needed will be deter- 
mined; third, from these data to lay down a line 
for the canal, arrange working plans and present | 
the project fairly and fully before the engineer- 
ing and financial world; fourth, borings, drill- 
ings and soundings to ascertain the kind and 
character of material to be excavated, both along 
the linc of the canal and under water at the 
termini or harbors; fifth, a calculation of the} 
quantities and classification of the materials 
to be removed; and sixth, an estimate of the total 
cost of the great work. M. de Lesseps feels and 
has expressed the conviction that the result of 
these labors will be satisfactory, and with them in , 
bis hand that he can answer the arguments of all 
who do not indorse the scheme. The general re- 
sults of the survey are under very competent in- 
ae and scrutiny. Colonel Totten and General 

y. W. Wright are the American representatives 
on what is known as the * International Superior 
Technical Commission,” and with them are asso- 
ciated Mr. J. Dircks, engineer in charge of the 
Holland Water-Works, and the constructor of the 
canal from Amsterdam to the North Sea; M. Dan- 


zats, Chief Engineer of the Suez Canal, and M. | * 


Boutan, French mihing engineer, in the employ of 
the French government. : 
The most difficult and important engineerin 
problem involved in the construction of the cana 
1s the rectification of the Chagres river, so that the 
floods, to which it is subject, will not affect the, 
permanency of the canal or interfere with its | 


operation when completed. Two plans are pro- | * 


posed to effect this object, both of which are con- |, 
sidered feasible. One plan is to erect very high 
and strong dams above Matachin, by which a 
great reservoir will be created sufticient to hold the » 
tlood-waters of the river, which will be let off! 


gradually through the new channel built for the 


ordinary flow of the stream. The other plan is to | 
erect adam in the same locality only sufficiently 
high and strong to turn the river at all stages, | 
and then increase the size of the new the 


nel and protection works between it and the 


| river so as to enable it to carry off all the water of 
_ the river direct at any time. 


The questions of the | 
relative efticiency and cost of these two methods | 
will be duly considered and acted on by the Inter- | 
national Commission, and their decision be made | 
known to the world in their general report. . It is | 
not expected that the surveys now in progress will | 
have been completely finished ere M. de Lésseps | 
leaves for New York, which it is expected will be | 
by the steamer leaving here on Feb. 6. M. de Les- 


1 seps will be accompanied to the United States by 


his secretaries and his family, but the large corps | 
of engineers at work will remain under the direc- | 
tion, probably, of Mr. Dircks, and pursue their la- 
bors until they are thoroughly completed. 
CS 

Joxret, Ill, Jan. 28.—A special meeting of the City 
Council, held last night, to consider t 
question, brought forth the following resolutions, which 
were adopted: “ 

Resolved, That this Council favor the erection of water- 





works in this city by private enterprise, provided the “same | 
can be done upon terms that are reasonable 
strictions such as will 


protect the rights of th sity | 
P e city | 
and the public, and we furnish suitable fire protection, | 

with a reservation of the right to the city to purchase the 
ome at a future time, if such purchase should prove desir- | 


able. 
Resolved, That Alds. ny mao Murphy and Marsh be > 
pointed a committee, with to with | 
the business of 
oO 


_ above resolutions, and to ascertain as near as practicsble on | 
| what terms to the city and to the general pu such 
_ could be so erected in accordance with the above 


and said committee is authorized to invite 


he water-works ; 


| 
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LOGICAL DEFINITIONS OF SCIENTIFIC 
TERMS. 


BY CARTER DRAPER, C.E,, GALWAY. 





[From The Engineer Jan, 2, 1880. | 


1. Matter.—Anything that may be perceived |), 
the senses, or can be acted upon by or ca) 
exert force. 

Body.—A limited portion of matter. 

Space.—Extension in all directions. 

olume of a body is the limited portion of 
space occupied by it. 

; Material Particle is a body indefinitely small in 

every direction. 

. Density of body is the quantity of matter con- 

tained in the unit of volume. 

Mass of a body is the quantity of matter it 

contains. 

. Force in general is whatever changes or tends 
to change the condition of a body with re- 
spect to rest or motion. 

9. Equilibrium.—The state of a body when kept 
at rest by two or more forces. 

10. Staties.—The science which treats of the equi- 
librium of bodies. 

11. Dynamics.—-The science which treats of the 
motion of bodies. 

12. Mechanics. which comprises statics and dyna- 
mics, treats of the equilibrium and motion 
of bodies. 

13. Gravity is the mutual tendency which all bo- 
dies of nature have to approach each other. 

14. Weight of a body is the pressure which the 
mutual attraction of the earth and the body 
causes that body to exert on another with 
which it is in contact. 
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‘15. Specific Gravity of a body is the ratio of its 


density tu the density of some other body as- 
sumed as a conventional standard. 

16. The Resultant of two or more forces is a, force 
which is equivalent to them in effect. 

17. The Components of a force are two or more 
forces whose combined effect is equivalent 
to the force. . 

18. Centre of Gravity of a body is that point 
through which the resultant of the weights 
of all the particles of which the body is-com- 
posed passes in every position of the body. 

19. Stable Equilibrium.—The condition of a body 
when its centre of gravity occupies the low- 

est position ible. 

. Unstable Equilibrium.—The condition of a 
body when its centre of gravity occupies the 
highest position possible. 

21. Neutral Equilibrium,—The condition of a body 
when, on being disturbed, the centre of 
of gravity will neither be raised nor lowered. 

22. A Couple consists of two parallel Setags which 
are equal, and act in opposite directions. 

. The Moment of a force with respect to a point 

~ is the product of the number which expresses 
the force, and the number which expresses 
the length of the perpendicular let fail from 

the point on the line of action of the force. 

24. Horizontal is the — of a liné or plane 
when it is at right angles to the direction of 
the plump line at the same place. 

25. Friction is the resistance offered to the sliding 
of one body over another estimated in a 
direction parallel to the surface of contact. 

Co-efficient of Friction is the ratio of the fric- 
tion (as abeve defined) to the normal pressure 
by which the surfaces are urged together. 

27. Angle of Friction or Limiting Angle of Resist- 
ance for two substances is the inclination of 
a plane of one substance, down which a body 
composed of the other substance is just on 
the point of sliding. 

Virtual Velocity of a point with respect to a 
force is the displacement of the point of 
application of the force, estima in the 
direction of the force, when the point suffers 
a small displacement. 

Principle of Virtual Velocities.—If a system of 
forces be in equilibrium and their points of 
application suffer very small displacements, 
then the algebraic sum of the products 01 
each force multiplied by its virtual velocity 
vanishes. 

A Machine is a mechanical contrivance by 
which the characteristics of a force, which 
are its point of a tion, its magnitude 
and direction, can tered. 

ae of a point in motion at any instant is 
the of rapidity with which the point 

ng at that instant; it is 


26. 


29. 


80. 


31. 


is m 


32. Uniform when it describes equal in 
equal times, and is by the space 


¥ described foe aint of time ; “a 
ariable w it describes spaces in 
ual times, and is medbupe@ut any instant 


which would be described in 
the unit of time if the velocity continued 
uniform from that instant. . 
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34. Angular Velocity when uniform is the angle, | 
estimated in circular measure, described in 
the unit of time by the perpendicular let 
fall from any point on the axis of rotation 
of a body revolving uniformly round an axis. 
When variable it is measured at any instant 
by the angle which would be so described if, 
from that instant, the velocity continued 
uniform for the unit of time. ; 

35, Accelerative force is a force which causes an 
increase in the velocity of a body. It may 
be uniform or variable. 

Acceleration, if uniform, is the velocity which 
is adde | in each successive unit of time to a 
moving body. 

‘urable is the velocity which would be added 
in a unit of time if the force continued con- 
stant for that unit. 

Absolute Unit of Force, that particular force 
which, acting for the unit of time on the 
unit of mass, will produce the unit of ve- 
locity. 

Momentum of a Body is the product of the 
mass moved into the velocity. 

Centrifugal Force is the force with which a 
body in rotation tends to recede from the 
centre of motion. 

Work is the overcoming of resistance through 

space. 

‘nit of Work in British measures is the 
work done when a pressure of 1 Ib. is exerted 
through a space of 1 ft. in the direction of 
the pressure. 

Modulus of a Machine is the ratio of the useful 
work obtained from it to the work applied to 
it by the prime mover. 

Inertia is that quality inherent in matter | 
whereby it is absolutely passive or indiffer- 
ent toa state of rest or motion. 

Moment of Inertia is the sum of the products 
of all the material elements of a body each 
multiplied by the square of its distance from 
a given axis. 

Principal Awes of Inertia of a body are those 
axes passing through any given point of a 
body for which the moments of inertia are 
the greatest and least possible, and also the 
axis at right angles to their plane, passing 
through their point of intersection. 

. Radius of Gurdlien is the distance from an 
axis to a point of a body such that if the 
whole mass were collected into this point the 
moment of inertia about the axis would be 
the same as for the body in its first state. 
This point is called the centre of gyration. 

1’. Centre of Percussion, that point of a rigid 
body rotating round an axis at which, if it 
strike another body, there will be no shock 
on the axis. 

A — Pendulum is a heavy particle sus- 
pended by a perfectly flexible thread with- 
out weight from a fixed point, and oscillating 
under the action of gravity. 

A Compound Pendulum, any heavy body oscil- | 
lating about an axis of suspension under the | 
action of gravity. 

Centre of Oscillation is that point in a body | 
ose‘llating about a fixed axis, into which, if | 
the whole mass were collected, the body 
would vibrate through a given angle under 
the action of gravity in the same as in its 
first condition. 

. Axis of Spontaneous rotation of a rigid body 
is that axis about which a body, all of whose 
parts are free to move, and which has been 
struck in a direction not passing through the 
centre of gravity, begins to turn. 

. Impressed Forces.— All forces acting on a body 
which do not arise out of the mutual co., 
hesion of its parts. 

. Effective Forces are these forces which, acting 
on the particles of a rigid body, supposed dis- | 

connected from it for an indefinitely short 

time, will cause the same alteration in their 

velocity and direction as actually takes place 

in them in the same time when forming the 
rigid body. 

D’A ember? s Principle.—If forces equal and 
opposite to the effective forces acting on the | 
several points of a rigid body at any instant 
be applied to them they will be in equilibrium 
with the impressed forces. 

. Energy of a body is its capacity for performing 

work. 

. Vis Viva is the energy of a moving body meas- | 
ured by the distance it will pass over before | 
being brought to rest by a resistance of uni- 
form intensity. It is proportional to mass x 
(velocity)?. 

. Elasticity is the tendency of matter to recover 
its original form and dimensions after its 
component particles have been separated 
from or approximated to each other. 

Stress is a term to forces which are' 


exerted between contiguous bodies or parts: 
of bodies. . 7 
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Modulus of Elasticity is that stress (in pounds) 


er square unit of section of a bar (square 
inch) which would double its length if its 
elasticity continued perfect. 

Strain is the alteration of figure which results 
from stress. 

Modulus of Rupture is that stress (in pounds) 
per. square unit of area (square inch) under 
which a given material fails in a given man- 
ner. 


. Tenacity.—The power of a body to resist the 


pull of a suspended weight. 


. Duetility.—A property of bodies by which they 


can be drawn out without fracture. 


. A solid isa body which can sustain a longitu- 


dinal pressure without being supported by 
lateral pressure. 


. A liquid is a body which can be divided in any 


direction, and the parts of which can be 
moved among one another by an assignable 
force. Liquids and gases are fluids, but 
the latter is distinguished from the former 
by its power of indefinite expansion. 

Sas of Fluid at 
Rest.—If the point be assumed to be the cen- 
tre of a small circular plane in any position. 
the pressure at the point is the ratio of the 
whole pressure on the plane to the area of 
the plane. 


. Pressure of an Atmosphere is the pressure of a 


column of mercury 30 in. in height, at 82 
deg. Fahr., at mean sea-level. in latitude 45 
deg. 

Centre of Pressure of a fluid against a surface 
is that point in which the resultant pressure 
of the liquid acts. 

Centre of Buoyancy is the centre of gravity of 
the body of liquid displaced by a floating 
body, or it is the centre of gravity of the im- 
mersed part of the floating body supposed 
homogeneous. 


. Metacentre, that point of a floating body in 


in which, when the body is slightly dis- 
turbed from the position of equilibrium, the 
vertical line through the centre of buoyancy 
meets the line passing through the centres 
of buoyancy and gravity when the body is 
in equilibrium. : 

Vena Contracta is the contraction which takes 
jlace in the cross-section of~a jet of liquid 
issuing from an orifice. 


. Co-efficient of Contraction is the ratio of the 


area of the cross-section of the contracted 
vein to the area of the orifice. 


. Hydraulic Mean Depth of a conduit is the quo- 


tient of the area of the cross-section of the 
flowing liquid divided by the length of its 
perimeter wetted by the liquid. 


5. Heat.—This term is applied both to the sensa- 


tion experienced on touching a hot body, 
and to the cause of that sensation; in the lat- 
ter sense, it is synonymous with the term 
caloric. 


. Temperature.—The energy with which heat 


in a body tends to transfer itself to other 
bodies. 


77. Co-efficient of Linear, Superficial or Cubical 


Expansion is the ratio of the increase of 
length, area or volume of a body to its 
original length, area or volume when its 
temperature rises from zero to 1 deg. 

Evaporation is the slow production of vapor at 
the surface of a liquid, and takes place when 
the tension of the vapor is less than the press- 
sure it supports. 

Boiling is the rapid production of elastic va- 
por in the mass of the liquid itself. and takes 
place when the temperature rises so high 
that the elastic force becomes equal to the 
external pressure. 

Boiling Point is the temperature at which a 
liquid boils under the standard atmospheric 
pressure. 


. Radiation.—The process by which heat is 


transmitted from one body to another with- 
out altering the temperature of the interven- 
ing medium. 

Conduction.—The process by which heat is 
transmitted from one point to another of a 
body through the mass of the body itself. 

Convection.—The process by which liquids and 
gases are heated by the circulation of par- 
ticles rendered specifically lighter wed 


heated. 

Unit of —s British measures is the quan- 
tity of required to raise the tempera- 
ture of 1 lb. of water through 1 deg. Fah.; 

in French measure, is the quantity of re- 

quired to raise the temperature of one kilo- 
my of water through one degree Centi- 
e 


Latent heat is the quantity of heat gained or 
lost by a body in its state, that is, 
from a solid toa li , or a liquid to a gas, 
or vice versa. 
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. Specific Heat is the ratio of the quantities of 
heat required to raise equal weights of any 
proposed substance and water through the 
same range of temperature. 


87. Conductive power of a substance is the quan 
tity of heat which is transmitted in the unit 
of time through the unit of. section of the 
substance whose length is unity, the differ 
ence of temperature of the ends being unit 
of the thermometric scale. 

88. Sensible heat, heat sensibly employed in raising 
matter toa given temperature. 

89. Mechanical equivalent of heat in British mea 


sures is the number which expresses the 
whole work due to the quantity of heat 
which is required to raise the temperature of 
1 lb. of water through 1 deg. Fah. In metric 
measures the same definition, substituting 
kilogramme for pound, and Centigrade for 
Fahrenheit. 





GENERAL INTELLIGENCE. 


er We solicit and are alirays pleased to publish in these 
columns any, items of interest that may be furnished us 


GAS AND WATER. 
Hornellsville, N. Y., wants water-works 


The Chestnut Hill Water-W orks, Philadelpbia, are to 
have $5,000 spent upon their repairs and improvements. 


Mr. Brough, manager of the Toronto Water-Works, 
in a report published in summary in the Globe of the 
27th ult., dissents in many instances from the report of 
the experts lately employed by the city to investigate. 


A Berlin dispatch of Feb. 2, says: “In a letter to a 
Berlin journal, Dr. Siemens, an eminent telegraph engi 
neer, contends that he was the first to divide the electric 
light and to utilize it for practical purposes. In proof of 
this he refers to his electric illumination of the imperial 
arcades at Berlin, which was achieved before Mr. Edi 
son’s experiments. 


The bill introduced into the City Council of San Fran 
cisco, granting $1,500,000 for the purchase of Lake 
Merced for water-supply purposes has been abruptly 
checked by the issuance of a writ of review of the pro 
ceedings that led to its condemnation by the commis 
sioners. It isstated that half a million of * corruption 
money” was promised for the passage of the bill 


The pa along the Illinois & Michigan Canal very 
properly complain of the nuisance of Chicago sewage, 
which is turned upon them, and which they are obliged 
to consume with their water supply. A conference has 
accordingly been held by representatives of the parties 
interested, and the problem of. how to get rid of the 
Chicago sewage without offense to the people of Peoria 
and other large places on the Illinois River is under 
consideration. e estimated cost of raising the water 
line of the canal by pumping is #154,000. 


The daily average consumption of the Boston Cochituate 
works for the year ending Jan. 1, 1880, was 25,695,900 
gallons; of the Mystic Works, 8,884,460 gallons, or a total 
of 34,580,360 gallons. This includes, in addition to the 
Boston water supply the supplies for the cities of Che! 
sea and Somerville, and the town of Everett, Of the 
total population of 450,000 in the territory supplied, 
about 390,000 are consumers: the average daily con- 
sumption per head of the population was therefore 76.8 
gallons: per head of consumers, 88.7 gallons. The in 
come received for the use of water during the year 
«be te acme or %98.03 per million gallons fur- 
nished. 


Peoria, [ll., Feb. 1.—The question of the water su; - 
ply for this city is receiving the attention of the author - 
ities. A meeting of the Board of Health has been held 
to consider the subject. The water is pumped from the 
Illinois River, and the analysis made dame it is not fit 
for use. Last winter it stunk so that it ~as impossible 
to drink it. This winter it bas not been so bad, because 
there has been no ice for some time. At the Board of 
Health meeting, letters were read from points on the 
river and canal above here, suggesting that the towns 
form a combination and see if they cannot in some man 
ner stop Chicago from using the canal and river to 
drain off her sewage. If something is not done, Peoria 
will have anes her supply of water from some other 
source than sewage-polluted river. 


A correspondent from Jacksonville, Fla., writes us: 

“Our water works are nearly completed: sewers, 
about 2!¢ miles laid, and five more tolay. The canal to 
drain the low lands back of the city, is being excavated, 
and bulkhead lines extended as fast as the stages of the 
tides will admit, and it will probably take another year 
to tinish it. When all of these improvements are com- 
pleted, no city in the United States will have a more 
perfect system of sewers, drainage and water-works. 
than this little city away down bere in tne land of flow- 
ers. More settlers than usual are coming here this win- 
ter, and the hotels are already filled, whieh is two weeks 
earlier than any year ." 

(The contractor for the above water-works, sewers, 
ete., is Dr. J. A. Cloud, of Philadelphia. } 


Engineers are now engaged surveying the ground and 


, preparing plans and specifications for the new e 

reservoir which is to be built with all possible dispatch 
' at Kensico, about three miles above White Plains and 
| about twenty-six miles from this city. It has been de- 


| cided to make the waters of the 


m and Bronx ri 
and Big and Little Rye lakes a ona 


ble for the purpose 








56 


indicated. Adam forty-five feet high is to be built | 
across Byram river and a dam es feet high is to be | 
built at the outlet of Little Rye . These dams will 
cause a flooding of about three hundred acres of land, | 


formin poe gas storage reservoir capable of contain-_ situate in their respective territories, or the German | miles. 


ing 1,600,000,000 gallons. The water is then to be! 
brought in four-foot pipes down the Bronx Valley toa 
distributing reservoir to be built in the vicinity of , 
Williamsbridge on the Harlem Railroad, whence it will | 
be carried into the city mains at or near Fordham. The 
estimated cost of the reservoir is $2,697,479. This does 
not include prospective damages to mil] owners in Con- | 
necticut, on Byram River. 
— eo — 


BRIDGES. 


The Cleveland Bridge & Car Works contemplates | 
starting a branch establishment at Winnipeg. | 








The Common Council of Sheboygan, Mich., has de- 
cided on building an iron bridge at the foot of Eighth 
street, and is about to invite bids for the same. 


In the Manitoba Free Press of Jan. 24, the whole sub- 
ect of bridging Red River is reported on by Sandford 

leming, Engineer-in-Chief of the Canada Pacific Rail- 
way. 


CATLETTSBURG, Ky., Jan. 26.—The Chattaroi Rail- 
road has contracted with the Cleveland Bridge & Iron 
Company for three bridges, one for Bear Creek, one for 
Big Blain Creek, and one for the Big Sandy River at a 

»int near Louisa. The masonry for the piers over 
hese streams is being rapidly ed to completion, 
and by May 1 the bridges will be finished. This road 
now has about thirty miles graded and ready for the 
iron. The road, it is safe to say, will be completed to 
Peach Orchard, and cars running by July 1. 


The Globe’s correspondent has been informed on ex- 
excellent authority that Col. Gzowski, who was deputed 
by the Federal Government to examine into and report 
on the question whether a high or low level bridge 
should be constructed by the a & Atlantic Rail- 
way Company across the River St. Lawrence at Coteau 
Landing, has reported against the low leve! scheme, 
and in favor of the high level bridge. How Col. Gzow- 
ski can have twisted the facts to warrant this decision is 
a matter of wonder to most of those who have given 
the matter serious study. That his report means killing 
the bridge is patent toall. The interests of the Province 
of Untario have been sacrificed to the ambition of the 
city of Montreal, and the faithful servitude of Quebec 
Tories has been rewarded by the ignoring of Ontario's 
claims and rights. The estimated cost of the low level 
bridge, which the people of this district desired the 
erection of, is from $700,000 to $800,000, while the 
erection of a high level ee will be about double the 
amount.—Toronto Globe, 3d. 

oon 


RAILROADS. 


‘ ‘There is a very fair prospect of the Toronto & Ottawa 
Railway being built. 


&PAt no former period in Canadian history has there 
been so many public projects, such as canals, railways, 
etc., launched as of late. 


The route of the Canada Pacific Railroad, between 
the Red River and Fort Pelly, from the north of Lake 
Manitoba to the south, is to be changed. 


The Minneapolis & St. Louis Railroad Company 
pro to construct an extension of about ten miles of 
Peal from Minneapolis to Lake Minnetonka. 


The Hamilton & Nerth Western Railway Compan 
Ont., is credited with the purpose of builai a n 
elevator, wharves and other structures at Port Dover. 


To checkmate the Coteau Bridge ject, the Grand 
Trunk Railway Company is trying to interest the city 
of Montreal $200,000 worth in aid of a railway from 
Montreal to Dundee, on the boundary line. 


The full stock of the London (Ont.) Junction Railway 
is subscribed. Mr. Edward Harris is President, and 
Mr. Hugh McMahon Solicitor. It is decided to immedi- 
ately begin the work of surveying the line. 


By the purchase onthe 4th inst. of the road from 
Pensacola to Selma, Ala., the Louisville & Nashville 
Railroad Company has an unbroken line of railway 
from Chicago to deep water in Pensacola Bay. 


G. B. Phelps & Co., extensive railway contractors, are 
endeavoring to procure a charter for a railway from 
Longueil, op te Montreal, to Potsdam Junction in the 
State of New York, with every prospect of success. 


The = 





iminary arrangements for the erection of a 
union t at St. Paul, Minn., have been made, and 
work will be commenced on the structure as soon as a 
contract is let in accordance with the plans and specifi- 
cations to be agreed upon. 


The Morris & Eastern Railroad Company, of Morris, 
Grundy County, IIL, filed articles of association with 
the Secretary of State on the 2d. The capitakis $500,- 
000, and the purpose is to build a line from Morris to a 
Vill County with the Joliet & Valparaiso 


— in 
Railroad. 


The Polo, Rockford & Northern Railway Company 
is a new organization, which proposes to build a line of 
railway from Fulton, Ill, to some point in the North- 
ern boundary of that State. J. D. Campbell, of Polo, is 
President; the survey has been made, and the stock 
subscribed for. 


MonTREAL, Jan. 27.—The Montreal & Champlain 
Junction Rajlway has been organized with a capital of 
$100,000, The Hon, James Ferriss was elec 
dent ; Jos, Hickson, Vice-President; Charles Drink- 


ter, Secretary, and E. P. Hannaford, Engineer, A 
survey of the line was ordered. : 


ENGINEERING NEWS. 


At present it is no longer doubtful that the project of 


state ownership of all railroads will in one way or 
another be carried out in Germany; either the several | 
confederated states will own and all the roads | 


Empire will own and manage all the German railways. | 


ROCHESTER, Feb. 5.—E. Redmond, of this city, will | 
protest against the granting by Congress of an exclusive 
protectorate to James B. is, for the dock system of 
ship transit over the Isthmus of Darien, alleging that | 
he invented the plan and published a description of it as | 
applicable to the Isthmus in 1877. 


The original charter of the Illinois Central Railroad 
created a d of three trustees, in whom was vested 
the title to the land granted by the United States, to 
aid in the construction of the road, as well as that of all 
other property of the company. The act provided that 
vacancies should be filled by the Governor, who has just 
appointed President Lincoln’s only surviving son 
Robert, of the Chicago law firm of Isham & Lincoln, to 
fill a vacancy. 


A party of engineers and surveyors are now locating 
a new freight route that will avoid the steep and heav 
eighty foot grade up Piasa street, Alton, Ill. Oneof the 
proposed routes is a ‘‘ cut-off ” from Summit to Bozza- 
town in the lower part of the city, lea the body of 
the city to the right. Another route is from Godfrey 
down Hop Hollow, above the city, and down along the 
river-front to the Union depot. It is claimed that the 
on town route affords a grade of only forty feet eleva- 

ion. 


Lonpon, Feb. 1.—A dispatch from Vienna says the 
a, construction of a railroad from Quetta to Can- 

ahar is spoken favorably of in military circles here. 
It is urged that if the line isnot rapidly made the future 
struggle in Central Asia will resolve itself into a con- 
test between the locomotive and the camel. Russia con- 
tinues the cons of railways in Asia without in- 
termission. Among othertrans-Caucasian companies the 
successors of the Poti Tiflis Company have just had their 
statutes approved by thegovernment. By these they are 
required within eight months to submit plans, and to 
commence work within thirty days afterward, on two 
lines, namely, the Tiflis Baku line, with a junction in 
Tiflis uniting Baku with Poti, the whole length being 
three hundred and fifty-two miles, and secondly, the 
so-called Naphta line from Baku to Saburtski and Su- 
rachan, connecting Baku by a branch line of seventeen 
miles to Naphta. The trans-Caucasian company will 
then possess altogether five hundred and fifty-seven 
miles of railway. 


eee 


RIVERS AND HARBORS. 


An appropriation of $250,000 is asked for the im- 
provement of Chicago Harbor, and will probably be al- 
lowed. Considering the magnitude of the lake com- 
merce of Chicago, the best of harbor protection should 
be given it. 


WASHINGTON, Feb. 2.—Capt. Eads and his attorney. 
Mr. Alex. Cochrane, are here to push the former’s bill 
for a ship railway across the isthmus. Capt. Eads will 
remain here for several weeksin this interest,. and will 
be heard at an early day by the special committee hav- 
ing the interoceanic subject in charge. 5 


In the Senate and House, on the 2d inst., bilis were 
introduced for the appointment of a Commission to pro- 
ceed to Nicaragua and Panama to examine the proposed 
canal routes. th provide that the Commission shall 
consist of four members, one to be an officer of the En- 


nS 


, | gineer Corps of the Army, who is to be the President; 


one to be a Civil Engineer of the Navy; one to be a civil 
engineer in civil life, and the fourth to be an officer of 
the Navy, who shail act as Secretary and disbursing 
officer. The bills provide for an appropriation of $30,- 
000 for the examining and verifying the surveys already 
made. 


St. Louis, Jan. 25.—The Mississippi River Improve- 
ment Commission aoe, to meet at Washington the 
14th of February. report will be presented to Con- 
gress about the Ist of March. It will be a recommenda- 
tion for an appropriation to carry out the plans and es- 
timates e by the commission. The amount that 
will be asked for is not given, but it is rumored that it 
may between $3,000, and $4,000,000. The com- 
mission has already expended in the neighborhood of 
$50,000 in surveys and general expenses. The appro- 
priation made by Congress for the preliminary work 
was $75,000. They have 200 men employed triangu- 
lating, making soundings and borings and getting the 
velocity of the current. The total expenses run in the 
neighborhood of $13,000 a month. 


Admiral Ammen was in conference with the Chairman 
of the House committee on the 3d, and informed him 
that on Friday be would appear before the committee 
and submit an act of incorporation for a canal company 
with the names of General Grant and other distinguished 
gentlemen as incorporators. The ship railway and 
canal projects are now fairly before Congress, and an 
effort will. be made to secure an act of incorpora- 
tion for one or the other before the adjournment. The 
prompt action of the French government in disavowing 
any participation in the enterprise of M. De Lesseps has 
greatly stimulated the efforts of parties interested in 
these projects in this country, and relieved the gov- 
ernment from the necessity of noti gov- 
ernments that a canal company under auspices of a 
foreign power will not be tolerated. 


The steamer Wachusett, Commander B 
was at Rio de Janeiro Dec. 12. © 
a dispatch dated at Rio de Janeiro, Dec, 11, the 
arrival of this vessel, after a passage of 70 days from 
Boston, and gives the results of his soundings 
and search for dangers, Fi soundings 
were taken at intervalsof 20 miles after leaving Boston, 


m Wilson, 
Wilson, in 


Y | other soundi 


FEB. 7, 1880, 


until a depth of over 2,500 fathoms was reached. From 
latitude 30 deg. N., longitude 43 . W., to latitude 25 
deg, 34 min. N., longitude 41 deg. min. W., the re. 
ported position of Antoinette rock, he sounded every 330) 
least depth obtained on this line was in lati- 

tude 29 deg. 8 min. N., longitude 42 deg. 44 min. W.. 
1,266 fathoms. Immediately over the reported posit icy, 
of the rock he obtained 2,508 fathoms, and jot 
than 2,032 fathoms from soundings in 

the vicinity. The spot was passed over three 


times with lookout at each masthead. In the pos- 
ition of Texeiro’s shoal, latitude 12 . north, longi- 
tude 33 deg. 28 min. west, he obtained 3,185 fathoms. 


The weather was clear. and loekouts kept at mast-hea:. 
No eer cae ee eer = was unable to —. on 
account of wind and sea, on t t reported by Capt. 
Wakeman, of the Adelaide, in latitude 11 deg. 21 = 
north, longitude 22 deg. 43 min. west, but sailed over 
and a: it. He thinks the breakers reported in that 
locality were nothing more than tide or currené rijs, 
which are uent in that region. The next soundings 
were made in latitude 3 deg. 7 min. north, and longi- 
tude 24 deg. 14 min. west, exact spot of the reported 
Pryce’s shoal, where 2,291 fathoms were obtained. An- 
, 10 miles northeast, three-quarters east, 


gave 2,472 fathoms. 





CONTRACTING. 
A $4,800 poor-house is to be built at Joliet, Ml. 


Byron E. Eno, a Philadelphia contractor, has been 
awarded $915 against that city as balance due on a sewer 
contract, with costs added. 


The contract for the Court-House to be built at Coo- 
a N. Y., has been awarded toS. R. Barnes & 

cCabe Brothers for $24,995. The bid of B. Patrick, of 
Herkimer, was $25,000. 


The House Committee on — buildings and grounds 
agreed to report favorably the bill appropriating $60,- 
000 for a public building at Maysville, Ky., $20,000 to 
be expended the first year. 


To properly ballast with stone a road-bed, 2,650 cubic 
yards of evenly broken stone are uired to every 
mile, while only 1,620 cubic yards are used per mile in 
ballasting with gravel.—Toledo Commercial. 


Damage to the amount of fully $100,000 was occa- 
sioned at Coney Island by the recent storm. The piers, 
bathing establishments, Marine — and even the 
hotels themselves have suffered more or less. 


In the suit between Edward Hall, a builing contractor 
of this city, and James Gordon Bennett, for alleged 
breach of contract by Bennett, the court has decided in 
favor of the latter. The contract was for the Bennett 
or = $97,940, and Bennett claimed to have paid 

in full. 


Ten millions of dollars are to be expended in the con- 
struction of the Palais de Justice, in Brussels, Belgium. 
M. Wélleus, Inspector-General of bridges and roads in 


Belgium, has charge of the work. He has presented the 
Pi el City Hall commission with a set of plans 
and pho phs. 


The contract for building a 202-ft. combination Pratt 
draw over Savannah River, on the Port Royal & Au- 
— Railroad, has been awarded to the Atlanta 

ridge Works. This company has completed an 
all w ht-iron engine turn-table (54 feet) for the At- 
lanta & Charlotte Air Line Railway. 


The Toronto Globe of the 3d inst. states that Mr. 
Whitehead, Contractor of Section 15, Thunder Ba 
Branch of Canada Pacific Railway, is in financial diffi- 

outa: bis estate to Messrs. 


culty, and that he has 
Bain & Blanchard, of Winnipeg. sum involved is 
so large that its mention is withheld until further par- 


ticulars can be obtained. 


Messrs. Onderdonk & nheimer have purchased 
all the contracts for the Yale and Kamloops line of the 
Canada Pacific Railway, paying the retiring contractors 
$150,000. The Globe says: ‘‘ More than a question of 
profit and loss is involved when parties who ‘orm nu 
service for the country are allowed to make fortunes by 


— in public works. They are permitted to per- 
‘orm functions ly a ining only to the Ad- 
ministration. y merely ering, they the 

and who not 


es to say who_ shall 
ve a con . In law, no man can ie- 
gally receive money without giving value for 
t. He must also give something that he owns. 
When mere poreiients do a certain government 
work is granted for a substantial consideration 
by one individual to another he gives something that he 
has no right to give. That rests with the Admin- 
istration alone. Private persons should not be allowed 
to usurp any function of governmeet with impunity. 
The monstrous absurdity of permitting a number of 
jobbers to sub-let a work costing nearly $10,000,000—to 
sub-Jet it without themselves — any way respon- 
sible for its performance, must evident to every- 
body. Any system which allows men who have done 
nothing for the country to ee rich by dealing in public 
contracts is utterly bad. Even if it were the cheapest 
eee it cannot possibly be, as the profits of 

rs must eventually come out of the = 
pockets in some shape—it should be swept away. © 
connivance, nay, the assistance of the government, has 
been evident in the transfer of the Yale-Kamioops line, 
and their conduct is entirely indefensible,” 


MISCELLANEOUS, 


INDIANAPO! Feb, 1.—The International Telephone 
Compan has adopted the switchboard for exchanges, 
invented by E, T. for u¥ in Europe, and y 


switch-boards were for use in London and Ber- 
lip, With these sw one operator can work 
fifty or sixty wires without leaving his seat, 
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THE latest attempt to solve the sewage problem 
has just been made, by the construction, on the 
Clyde, Scotland, of a sewage steamer called the 
“Alpha.” It was designed and built by Messrs. 
Simon & Coy, of Renfrew, to the order of the 
Corporation of Liverpool, for the purpose of con- 
veying the sewage of that city far out tosea. In 
its construction, the well is wider at the bottom 
than at the top, and instead of being one oblong 
tank, it is divided into ten compartments. These 
are separated by perpendicular partitions, so that 
the contents may fall readily into the water. The 
doors are worked on a novel principle. Along the 
centre is a set of gearing, by which the doors 
are opened and shut; they are kept open by 
strong iron bars until the load has fallen. 
A patent pulsometer pump, of large 
mensions, is fitted in the stoke hole, with a dis- 
charge pipe on deck, designed to force out any 
light substance whick may have clung to the sides. 
Externally, the vessel resembles an 
steamer. The bull and deck are built of iron, but 
the hopper cavities are of steel. It is expected to 
carry a dead weight of 350 tons, at a speed of nine 
knots an hour. It will immediately be used to 
transport the refuse from the streets, but if the ex- 
periment prove successful, the system will be ap- 
plied to liquid and solid sewage, and vessels with a 
capacity of 1,000 tons, may be built. 
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INTEROCEANIC CANAL SCHEMES IN CON- 
GRESS. 





The House Committee on Interoceanic Ship 
Canals has not yet got fairly to work, but has 
heard Rear Admiral Ammen, U.S. Navy, in ad- 
vocacy of the Nicaragua route. 


di- | 


ordinary | 


ENGINEERING NEWS. 


interest on the cost of construction. He estimated 
the receipts at atoll of $2 per ton,fon 5,000,000 
tons—$10,000,000. 

He advised that a thorough review of the several 
routes should be made, before definite action be 
taken; but that no time should be lost. The 
Tehuantepec route he considered as wholly imprac- 
ticable, there not being an efficient water supply 
available while the San Blas route had the great 
obstacle of a long tunnel at tide-water level. 

Mr. Ernest Dichman, United States Minister, 
resident at Bagota, has been before the comnittee 
in closed session in reference to the contract (or 
concession) of Lieutenant Wyse with the Nicara- 
guan government, and stated at some length the 
objections to the De Lesseps project; and argued 
that this government should interfere to prevent 
its success, both and political 
grounds. He called the attention of the commit- 
tee to the fact that shonld the canal be constructed 
in European interests all difficulties arising in re- 
lation to it would have to be adjudicated in 
foreign courts. 

Mr. Menocal and Captain Eads, and others, are 
to be heard by the committee at an early date. 

The committee has procured the passage of a 
resolution: 

‘‘That the Secretary of the Treasury be re- 
quested to furnish, for the use of the Committee 
on the Interoceanic Canal, such statistics as may 
be found in his department on the following sub- 
jects : 


on commercial 


‘* First. The amount of shipping between the At- 
lantic and Pacific ports of the United States, and 
the amount and kind of cargoes, and for the coasts 
of the Pacific Ocean. 

‘Second. The entrances and clearances at the port 


of San Francisco for the last fiscal year, and 


‘amount of and kind of cargoes, and the places 


| 
He advocated this route as the only practicable | 


one, and exhibited the published maps and sur- 


veys of the route, and indicated several points | 


where the location might be improved both for | 
shortening and cheapening the route, among) 
others, that where the profile showed spurs 180 | 


feet high, it was now believed that they could be | 


avoided, and crossings of only 40 to 45 feet be 
made instead. 

In regard to a tide-water canal on the Panama 
route, he said there could be no estimate made of 


the probable cost of tunneling, no such tunnel | 


having ever heretofore been attempted. The 


rocks of the country were believed to be broken, | 


and full of seams, through which enormous quan- 
tities of water would flow into the tunnel, the 
tunnel being at the level of the sea, and all the 


waters of the higher ground, and possibly sea | 
water itself, would have to be contended with. | 


He said that the Paris Congress did not, and 
would not, attempt to estimate the cost, nor sur- 
mise the difficulties of constructing such a tunnel. 

In comparing the localities of these two routes, 
he remarked that the Panama route was in the re- 
gion of calms, which would be a serious drawback 
as to navigation approaching the canal, while the 


approach tothe Nicaragua Canal was in the circuit | 


of perpetual trade-winds. He said that there was 
no difficulty asto curves of the line of canal, and 
Mr. Menocal, who was present, stated that curves 
of 5,000 feet radius would be sufficient. 

In regard to the necessity of the canal as a means 


of defense of our Pacific coast, there were, or 


soon would be, sufficient available railroad con- 
nection to our Pacific coast to enable us to protect 
it efficiently by transportation of the army and its 


| this Government 


from and to which they are carried. 

“Third. The amount of transportation across the 
Isthmus, and generally its points of destination, 
and from which originally shipped. 

‘Fourth. The average duration of voyages around 
the Horn between New York and San Francisco.” 

The Senate has discussed the propriety of making 
a special committee to take into consideration the 
matter of the Interoceanic Canal, both in the body 
and in caucus, without coming to any definite con- 
clusion. The discussion led into affairs of state 
and was suspended. The disposition is to refer the 
matter to the regular committees. However, the 
following resolution has been passed. 

That the President be requested to transmit to 
the Senate copies of all correspondence between 
and any foreign government 
since February 1869, respecting a ship canal across 
the Isthmus between North America and South 
America, together with any projet of treaties 
respecting the same which the Department of 
State may have proposed or submitted since that 
date to any foreign power, or its diplomatic repre- 
sentative. 
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PERSONAL. 





The vacancy in the Board of Trustees of the 
Broeklyn Bridge Company, caused by the resigua- 
tion of Mr. Thomas B. Clarke, one of the repre- 
sentatives from New York city, was filled by the 
appointment of Capt. John H. Mooney. 


Mr. Joseph T. Dodge, of St. Paul, Minn., has 
been recently appointed Chief Engineer of the 
Northern Pacific Railroad. He will immediately 
make a reconnoissance, preparatory to an early 
survey for the extension of the road several hun- 
dred miles up the Yellowstone. 
ters will be at Miles City, Montana. 

Gen. G. F. Winslow, Vice-President and Gene- 
_ral Manager of the elevated railroads of New 
York city, has recently been appointed to the same 
| positions in the Atlantic & Pacific Company. This 


supplies, but he thought that the use of the canal was organized by the Atchison, Topeka & Santa 
would work a saving in commercesufficient to pay | Fe, and the St. Louis & San Francisco companies, 


His headquar- | 


~) 


for the purpose of building a road from Albu- 
querque, on the Rio Grande, to the Pacific. Gen. 
Winslow is widely known and appreciated for his 
ability as a civil engineer, and for his eminent ex- 
ecutive capacity. 

The death of another prominent man is an- 
nounced in the person of M. Antoine Emile Sola- 
croup, a very prominent French engineer and the 
director of the Orleans Railway. He was fifty- 
nine years of age. The deceased was born at 
Pazerac, Lot-et Garonne, Feb. 25, 1821. He grad- 
uated at the Polytechnic School, and subsequently 
entered the government service in the Bridges and 
High Roads Department. His public duties called 
him respectively to the Departments of Aveyron, 
Ille-et-Velaine, Hérault and Morbihan. In 1846 
he entered the service of the Central Railroad. 
Two years later he was made supervising engineer- 
in-chief of the road, and in 1852, after the fusion of 
the Orleans, Central Bordeaux and Nantes roads 
became engineer-in chief, and subsequently a di- 
rector, succeeding M. Dediou, March, 1862. His 
engineering skill was considered of the highest 
rank. He was a member of the Legion of Honor. 

A dispatch from Paris states that General Ar- 
thur Jules Morin died on Saturday last at the ad- 
vanced age of 85 years. The General was born the 
17th of October, 1795, in Paris. When the allies 
invaded Paris m 1814, he was a student in the 
Polytechnic School, and assisted as an artillery 
officer in defending the city. The following year 
he went to the Military School at Metz, and left 
in 1819 as a Lieutenant in the Engineer Corps. In 
1829 he was proraoted to a captaincy, and rose by 
successive steps to the position of General of Divi- 
sion, to which rank he was promoted in 1855. He 
was appointed Professor in the Conservatory of 
Arts and Sciences in 1889, and ten years after be- 
came chief director, which position he held up to 
the time of his death. He was elected a member 
of the Academy of Sciences in 1843, was a com- 
missioner to the great exhibition in London in 1851, 
and was President of the Imperial Commission of 
the Paris Exhibition in 1855. He was appointed 
President of the Society of Civil Engineers in 1862. 
He was a member of the Grand Commission of 
Universal Expositions and an officer of the Legion 
of Honor. The deceased General was one of the 
best mathematicians and engineers of France, and 
was the author of a long list of writings on the 
subjects of his favorite studies. 
++ + 


BOOK NOTICES. 





THE WORKSHOP COMPANION: A Collection of Use- 
ful and Reliable Recipes. Rules, Processes, Meth- 
ods, Wrinkles and Practical Hints for the House- 
hold and the Shop. Price, 35 cents. New York: 
The Industrial Publication Company. 

This little book of 158 pages has been prepared 
with unusual care, and we think will not disap- 
point those who seek for information on the nu- 
merous subjects of which it treats. Some of those 
subjects have been dealt with very thoroughly in- 
deed, as for instance in the article of Cements, 
where, besides a short treatise on the use of ce- 
ments, there is given a series of 
recipes covering every possible requirement 
from aquaria to steam boiiers. Considerable 
space has been devoted to the subjects of Inks, 
Glass, Lights, Paper, Poisons, Polishing, Silver, 
Varnish, and several others, and so far as we can 
judge, the information given is reliable. The re- 
cipes are arranged alphabetically, and the book 
cannot fail to be a useful one, and from its exceed- 
ingly low price it must undoubtedly command a 
large sale. 

VAN NOSTRAND’S SCIENCE SERIES, No. 47. 
AGEs. By J. D. C. De Roos, 87 pp. 
This number, translated from the French and re- 

printed from Van Nostrand’s Magazine gives an 

analysis of the different forms and uses of articu- 
lated links, that is of jointed rods, so arranged that, 
when certain joints are fixed in position, the mo- 
| tion of some other point shall describe a particular 
|path. The linkage or cell of Peaucellier is first 


nearly sixty 


LINK- 
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i 3 . . . , 
described, next the practicability of arranging and a chain-length (66 feet) is sufficiently near for | stance, the dimensions given of web-members in 


combining the parts so as to extract square. cube 
and other roots is shown, and lastly the linkages 
necessary for drawing a large number of curves 
are deduced, Some of these latter forms, espe- 
cially those for tracing conic sections, seem to be 
very good and likely to give excellent practical re- | 


sults, as they have comparatively few parts and | 
work from a base line of sufficient length, two re- | 


quirements necessary to insure accuracy in work- 

ing. The illustrations are numerous, and the sub- 

ject is discussed in a very satisfactory way. 

VAN NOSTRAND'S SCIENCE SERIES, No, 48, THE- 
ORY OF SOLID AND BRACED ELASTIC ARCHES, 
By Wm. Cain, C. E. 172 pp. 

The author is already well-known to the readers 
of Van Nostrand’s Magazine and of the ** Science 
Series,” by the articles on arches, which form Nos. 
12 and 42 of the series. In the present little vol- 
ume he deduces the general theory, under which 
the treatment of all arches may be brought as so 
many special cases, and presents the analysis in a 
clear and concise manner. The books printed in 
this country on graphical analysis in general, and 
on the arch in particular, are becoming sufficiently 


numerous to bring this method of attacking prob- , 


lems to the attention of all. Du Bois, Eddy and 

(ireene are quoted and referred to by Mr. Cain, 

who has thus reinforced his own armory and made 

a stout array of principles and facts. , It is possible 

that the book may be a little too condensed for the 

use of the novice in graphics. The beginner should 
not attempt to grapple with the arch, but should 
try his strength first on simpler problems. 

VAN NOSTRAND'S SCIENCE SERIES, No, 49. ON THE 
MoTION OF A SOLID IN A FLULD, ETc. By 
Thomas Craig, Ph. D. 208 pp. 

Here we have in book form the second part of 
the series of articles on the Elements of the Mathe- 
matical Theory of Fluid Motion, which has ap- 
peared in the publisher's Engineering Magazine 
during the last few months, the first part having 
been reprinted as No. 43 of the series, It touches 


upon the motion of a solid ina fluid, the flow | 


through an orifice, and the form assumed by a 
rotating epheroid of fluid. It is purely theoretical 
and eminently mathematical ; indeed, for the 
reader to peruse it with any satisfaction, he must 
possess a good knowledge of analytical geometry 
of three dimensions, the differential and integral 
calculus, analytical dynamics,and elliptic integrals. 
To engineers in practice, who have given no atten- 
tion to the higher mathematics for some time, this 


treatment of the subject will be quite out of their 


line. The volume, however, suggests to our mind 
the endorsement once attributed to President 
Lincoln, ‘‘ for those who like this sort of thing, 
it appears to be just the sort of thing they will 
like.” 





CORRESPONDENCE. 


GRADIENTS ON A GRAVITY RAILROAD. 
LAKEVILLE, Conn., Feb. 3, 1880, 
Epitor ENGINEERING NEWS: 
What arethe minimum and maximum gradients 
permissible on a gravity railroad, namely, where 





an empty car is hauled back by a loaded car going | 


down ? WwW. EP. 


ELEVATION OF OUTER RAIL. 
MEMPHIS, Tenn., Jun. 28, 1880. 
EpItoR ENGINEERING NEWS: 
In discussing the different methods for finding 
the super-elevation of the outer rail. Mr. James 
Williams, M. Inst. C. E. givesa rule which is sfmple 


both. 

“The rule is as follows: 

“Stretch a line between two points one chain apart 
on the hollow side of a single series of rails; the 





distance from the middle point of this line to the 
edge of the rail is the correct super-elevation. For 
any gauge and any velocity the formula becomes: 


Length of chord = % velocity in feet per second « { gauge. 


| ‘* The proof of which is as follows : 
Lety = gauge: 
yg = force of gravity = 32; 
v = velocity in feet per second; 
r = radius of curve; 
1 = length of chord required: 
d = versed sine, 
and «+ = super-elevation. 


‘* Problem (see fig.): Find /, so that a = d. That 
‘equilibrium may exist, the centrifugal force must 
| equal the resistance of the inclined plane, or, 





“e x yr? 
-s +, therefore « = —-; 

ae gr 
e Ry v? 

but, —--, therefore « = — xd; 
8d gt 
in order that (7) may equal (d), 
8 yr 
put —— A; 
ge 


inserting the value of (g), 
r Sy v* therefore | = 4 v { a. 
32 
By the above mode no knowledge of the radius 
is required and the operation of finding the eleva- 
tion of the outer rail, requiring no calculation or 
| formula, is brought at once within the grasp of any 
| ordinary workman. 


Lam, vours truly, Max E. SCHMIDT. 





THE WASHINGTON MONUMENT. 
10 PINE STREET, ' 
NEW YORK, Feb. 12, 1880. { 
Epitok ENGINEERING NEWS: 

Referring to your article under this head in your 
| last issue, we think that as the merits of Port- 
| land cement are becoming better understood, that 
| credit should be given to the manufacturers who 


supplied all that has thus far been used for making | 


| the concrete employed in strengthening the base 

|of the Washington Monument, as the work has 

| been watched by engineers with considerable in- 

| terest. 

During the last two years the engineer in charge 

, has made exhaustive tests on Portland cements, 

and Portland cement concrete, a tabular statement 

of which we give as follows : 

| TESTS OF CONCRETE BLOCKS, MADE ON UNITED STATES 
GOVERNMENT TESTING MACHINE AT THE WATER- 
TOWN ARSENAL, N. Y., SEPTEMBER, 1879. 


Concrete blocks made of the following composi- | 


tion: 1 part of J. B. White & Bro.’s Portiand 
cement, 2 parts of sand, 3 parts of river-washed 
pebbles, 4 parts of broken stone. 

Weight First crack Max. pres- 


Size of Age er appeared under sure when 
Cube. cube, indays. cubie ft. pressure in lbs. crushed. 


6 1 234 145 Ibs. 264,800 309,700 
B. . 12 143 148% “ 260,000 303,800 
_ 12 139 151% * 2 4,100 283,400 
i cincte 12 129 151% “* 267,000 299,100 
Dodbe, oki ue 113 25254 * 105,000 122,000 
wees ee 168 aa 68,800 79,000 
Seni. @ 168 58 55,000 55,000 


Up to this time over twelve thousand (12,000) 
barrels of our Portland cement have been used on 
this work. 

We would mention that for heavy foundations 
and submarine work, a medium slow setting 


and should be generally known. The following | Cement is the strongest, and that for ordinary work 


extiact taken from his paper explains the matter : 
** The term ‘radius’ is eliminated and a chord is 
found, the versed sine of which is equal to the prop- _ 
er super-elevation, The length of this chord is the 
same for curvesof any radii, and depends solely | 
on the assumed speed and the gauge. For a speed | 
of 40 miles per hour, this chord will be 64 feet in- 
length for the English gauge (4 feet 814 inches),and | 


a larger admixture of foreign material can be 
made with it. Respectfully, 


J. B. Waite & BROTHERS. 


| TAY BRIDGE—WIND-RESISTANT SURFACES, 


ETC. 
KEOKUK, la., Feb. 5, 1880. 
EDITOR ENGINEERING NEws : e 
I observe that there is some little confusion about 


| your issues of 3d and 10th, are those for the origi- 
nally intended 200-ft. span trusses of 8 panels, of 
/25 ft. each, but were superseded by the 245-ft. 

spans of 9 panels, of 27 ft. 2%, in. each, the proper 
| dimensions of which don’t appear to be forthcom- 
| ing. 

There is so much deficiency in the figures given, 
| even by Engineering, of the resistant surfaces of 
the 245-ft. span trusses that an analysis of them 
| may be interesting. I assume that a likely direc- 
_tion in which the wind of Dec. 28, would strike the 

high spans on their largest superficial exposure, 
and with no more appreciable decrease of force. 
| when imparted in violent gusts, than if striking 
| the surfaces squarely, namely, inclined horizon- 
tally as well as vertically upward or askew at « 
| half-point, or 5° 371,’ from a perpendicular to longi- 
tudinal plane of girder = 1 in. wide of exposed 
' leeward or eastern surfaces of truss, or at the dou- 
| ble web-members not shielded by the windwaril 
| truss or of that of the double web-members for 
'each 1144 inches of perpendicular distance apart 
| between these windward and leeward surfaces, 
| viz.° 
Wind- Lee 
ward = ward 
truss. truss 
Sqr. ft. Sqr. ft 
Top and bottom chords, 245 ft. x 3 ft........ 735 135 
Wind- _Lee- 
| ward. ward. 
Sqr. ft. Sqr. ft. 
9 double intersecting ties, 

K@13" + Dan L7G + 

2@2144" = 12 ft., united 

widths x 38 ft. long. .. 456 418 

9 double intersecting 

— 2 oi hi" % 

014" +- 2 at 1314" = 

ft anltcd widths x 38 

ft. long.. <+ oe ee 270 

— «- — 1,414 
Take 19-27 of lattice surface not ob- 
structed by train, 8 ft. high......... 995 
And deduct open spaces between ends 
of carriages 18 ft. « 8 = 144. Less 
part of web members exposed in 


CROWD WUE FE TEE sos cee c tcc ccenes 123 - 
— 72 
Floor, sleepers, track-rail. .. ............... 245 
50 transverse floor-girders.............. ..... 300 
18 top, transverse and diagonal braces....... 60 
9 suspenders and hand-rail standards below 
body of carriages...... ..... ae om rns 14 
SNS hatin Kane cha oks¥e6a) 5 1RS ie Caine 38 38 
Leeward truss (part in separate column).... 773 0 (773 
a es tine ld yeni wave Oveesaas uses 3,037 
| Engineering's estimate ..............-..-+45 1,200 
Showing a very marked deficiency of resist- 
ant surfaces, in a span of trusses, of..... 1,837 


The Locomotive Superintendent of North British 

, Railway gave the following particulars as to resist- 

ant surface of train, etc., to the Court of Inquiry, 

| viz., approximate length of train, 254 feet, i. e., 9 

feet longer than one long span = 72 square feet of 
/surface. Train consisted of— 


Superficial 
Length Height ft. of side 
Tous of body, of side, surface, 
weight. No. Carriages. feet. feet. square ft. 
13 1 1st class. 32 6 25 
10 1 _— 26 7 195 
13 1 — $2 8 256 
24 2 3a ** 56 420 
12 1 eee 28 7 4, 210 
34 1 ine. (not given). (not given)./ = 4- 
24 1 Tender. $4 - j 350 
| 130 1,687 
| Deduct for length of train in excess of span.......... 72 
CI I a 55 cov ascetecarracthstuheesressep 1,615 


Taking these figures as elements for calculating 
the stability of viaduct, we find it,.to assume the 
following: The moment of wind on resistant 
surface opposed to its action of 1 1b. per square 
| foot, exerted to overturn the structure = for pier 
| surface 800 sq. ft x 41 ft. leverage + 3,037 sq. ft. 
trusses surface x 95 ft. + 1,615 sq. ft. train sur- 

| face X 93 ft. = 235.75 foot tens. The moment of 
stability to resist overturning at foot of iron col- 
/umns as a fulcrum = weight of iron columns and 
| bracing 100 tons + engine and train loaded 130 
tons + span of trusses, floor, track, etc., 200 tons 
= 430 tons, which is exerted with a leverage of 
half the transverse spread of iron columns: at 
their base of 11 ft. = 4,730 ft. tons, then dividing 
'this moment by the overturning force at 1 Ib. pres- 
4,730 
}sure = ae = 20 Ibs. per sq. ft, (a8 against En- 


67 feet for the Irish gauge (5 ft. 3 inches); so that | the detail dimensions of the fallen trusses, for in- | gineering’s estimate of 38 Ibs.) is the maximum 


an te SS Oo 2. 
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wind force which the stability of the structure - 


would balance, assuming the fulcrum to be at foot 
of iron piers, but as the columns were anchored to 
stone coping of brick sub-structure, and taking 
Engineering's values of holding down 
exerted by anchors of 327 


power 
6 ft. tons, which appears 

5,057.6 
+ 4,730 = ——— 

236 

lbs. per sq. ft. (as against Engineering's figures, 
35.6 Ibs. for wind force, which would suffice to 
balance the utmost stability of which the structure 
would be capable), allowing 5 tons per column for 
value of windward anchors, on the supposition 
that the columns and interbracing were adequate 
to their duty, which, unfortunately, 
pear to be the case. 

Another doubtful point that requires to be 
cleared up, is in reference to altitude. It is stated 
in several of the Scotch papers, and also in Mr. 
Grothe’s sketch of the Tay Bridge, in Good Words, 
etc., that at the navigable portion of the Firth 
there was a clear height of 88 feet, and that the 
gradient gradually rose from the Fife side at 1 in 
356, until the highest altitude of 130 ft. from high 


to be a liberal estimate, 21.4 


does not ap- 


water to level of rails is reached at middle of high | 


spans, from which it has a falling gradient of 1 in 
73northward., The 130 ft. isa typographical error. 
as arising gradient of 1 in 73 from north end of 
high spans to middle point of river, or 1,575 ft.. 
would only make 2113 ft. more. Probably the cor- 
rect figures would be 113 for highest altitude. If 
this be so, the clear altitude of the viaduct at the 
Fife end of the high spans would be 17 ft. higher 
than the 88 ft., or 105 ft., that the bottom chord of 
the trusses, where the train was when the wreck 
occurred, would be clear above high water. This, 
of course, would make a very significant decrease 
inthe moment of stability, which has hitherto 
been figured on the basis of 88 ft. clear altitude. 


It appears to me very questionable if the con_/ 


crete filling or core in the iron columns assisted 
them in their duty in any respect, having regard 
to the nature of the prevailing strains. for 
their bearing capacity were insufficient, the ad- 
dition which would be afforded by the concrete 
after the iron had failed, would be insignificant 
either then or before failure, its 
strength not being ,, part of that of cast-iron 
and the same may be said of its aids to stiffness. 
Indeed, it may be questioned if it did not add a 
probable source of danger, as the concrete would 
retain more or less moisture and air, which the 
changes of temperature might collect near the 
inside surface of iron, besides any moisture, sea- 
spray, or rain, which might be driven in between 
flanges, etc.. which would be liable to freeze in 
cold weather, and by expansion burst the columns. 
If this occurred in any one of the 15’-columns 
when subjected to the excessive vibration of a 
heavy train passing overhead at 30 to 40 miles an 
hour (as was stated at the inquiry), it would be suf- 
ficient to precipitate the structure into the Tay. 
There does not appear to have been any direct 
bracing between the cut-water columns in a direc- 
tion transverse of the bridge, i. ¢., east and west. 
The iron piers would be strained by the wind 
somewhat in the nature of a beam of the Ist order, 
i. €., fived at one end, and loaded at the other, by 
the force of the wind on the resistant surfaces, but 
in a vertical position, and which is only one-fourth 
as strong asa beam supported at both ends and 


loaded in centre, with the added strain of the com- | 


pressive weights and momentum of superstructure 
when oscillated by sudden violent gusts, and hence 
the strains on the diagonal bracing between col- 
umns transversely, would be much greater than 
the braces and their attachments were capable of 
resisting, as was manifest from the fact of their 
breaking off near the foot in almost every pier. 
ALEX BLACK. 





{t is Proposed t by a company to build water-works at 
Kingston, N. Y., which is without that desirable im- 
ee ‘A ae committee of Aldermen and citi- 

ens is considering the proposition. 


if | 


compressive | 
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ENGINEERS’ SOCIETIES. 


RECEPTION TO M. DE LESSEPS. 





The arrangements for the banquent and recep- 
tion in honor of M. de Lesseps on his arrival in this 
city from the Isthmus are now complete, except 
in a few matters of detail. The support accorded 
the movement is such as to guarantee its success, 
and mark the demonstration as exceeding even the 
ordinary limits of cordiality which proverbially 
goes into New York's The reception 
will be held in Delmonico’s parlors, on the morning 
of the 24th instant, and will be followed by the 
dinner, at which the Rev. Richard S. Storrs will 
preside and deliver the address of welcome to the 
distinguished engineer and other guests. The let- 
ter of invitation is written on parchment, bound 
elegantly and tastefully, and because of the emi- 
nence of its signers will be a remarkable album of 
autographs. The members of the Committee of 
Arrangements are: John Bogart, Secretary of the 
American Society of Civil Engineers ; G. W. Carle- 
ton, the publisher; A. L. Holley, Consulting Engi- 
neer; Abram 8. Hewitt and Algernon 8S. Sullivan. 
At the reception Mix 
with her husband. 


welcome. 


». de Lesseps will be present 
The tickets to the dinner pre- 
sent a vignette likeness of M. de Lesseps, encircled 
by the motto which the engineer has attached to 
his own autograph, ‘** Gentibus Terram Aperire’— 
‘To open the world to the nations.” The Recep- 
tion Committee propose to contine their plan to the 
reception and banquet, but a committee of the So- 
ciety of Engineers will meet the visitor on the 
steamship and extend a professional welcome. It 
is expected that among the guests will be represen- 
tatives of the nine United States of Colombia. 
Although M_ de Lesseps has indicated his intention 
to arrive here in advance of the time indicated by 
the committee for the reception in his honor, ar- 
rangements have been made to meet any contin- 
gency which may detain him beyond that date. 


oe 


LIVERPOOL ENGINEERING SOCIETY. 





This society held its annual fortnightly meeting 


on Wednesday evening, Jan. 28, at the Royal 
Institution, Colquitt street, Mr. Alexander Ross, 
, | President, in the chair, when a paper on ** Feather- 


ing Propellers” was read by Mr. R. R. Bevis, Jr. 
The author commenced by stating that the ob- 


jects obtained by the use of feathering propellers | 4, 


had long been a desirable one, and that patents had 
been obtained for them as far back as 1844. In 
pointing out the advantages to be gained by their 
use special attention was directed to the fact that 
the pitch of the blades could be altered to suit the 
various requirements of a vessel, and examples 
were given to show how effective this had been in 
many cases. When, in such vessels as gunboats 
and yachts, it was desired to use their sails only, it 
was shown to be most important that the blades 
of the propeller should be placed in a fore- 
and-aft line, so as not to allow the screw to 
become a drag on the vessel and cause the latter 
to steer badly. With the blades fore and aft the 
steering would not be interfered with, as they 
would form as it were a part of the dead-load of 
the ship and nearly fill up the aperture, thus pre- 
venting the formation of cross currents about the 
rudder. Instances were given of the great increase 
of speed when sailing by such an arrangement, 
and it was remarked what great distance the yacht 
Sunbeam—fitted with a Bevis Feathering Pro- 
peller—had made under sail alone on a recent voy- 
age. Mr. Bevis then described and explained a 
model of the Bevis Patent Screw-Propeller in which 
the blades are moved by gear within the bars, this 
gear being worked by a sliding rod through a hol- 
low propeller shaft. Propellers of this description 
have been working upward of ten years, and dur- 
ing that time had required no repairs, but had had 
an occasional overhaul to make sure that all was 
\right. They had been supplied to several foreign garded 


| and the British governments and for many yachts, 


and at the present time half a dozen were being 


‘ing or oa 
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made for H. M. Navy. It was pointed out, as the 


‘result of several experiments, that hollow shafts 


had greater strength than they 


were generally 
credited with. 


AMERICAN INSTITUTE OF MINING ENGI- 
NEERS—ANNUAL MEETINGIN NEW YORK, 
FEBRUARY, 1880. 


PROGRAMME. 

TUESDAY, 17TH. —Ope ning session, 8 p. m., at the 
house of the American Society of Civil Engineers, 
104 East Twentieth street. 

WEDNESDAY. 18TH.—Morning session, as above, 


10 a.m. Afternoon session, as above, 3 p. m. 
Evening reception, 139 Fifth avenue. Mr. and 
Mrs. James A. Burden will receive the members 


and their ladies and friends at 8:30 p. m. 

THURSDAY, 19TH.—Morning session, Columbia 
College, 10 a. m., in the mathematical lecture- 
room, Madison avenue and East Forty-ninth street. 
Evening reception, 19 West Twenty-fourth street. 
The Bullion Club will receive the members at 8:30 
p.m. Ladies not expected. 

FRIDAY, 20TH.—Session at Stevens Institute, Ho- 
boken, 10:30 a.m. Luncheon at Stevens Institute, 
12m. Subscription dinner, 7 p.m. The members 
and their ladies and friends will dine together at 
the Hoffman House, Broadway and Twenty-fourth 
street. 

\ printed list of papers to be read at the meet- 
ing, will be ready for distribution at the opening 


session. T. M. Drown, Secretary. 
Easton, Pa., Feb. 10, 1880. 





THE STABILITY OF BRIDGE PIERS. 


{From Engineering, Jan. 23, 1880, | 

The rumor that the intention of the North 
British Railway Company, when rebuilding the 
Tay Bridge, is to make the piers of brickwork 
throughout, has led a c ontemporary of ours to lay 
before its readers an estimate of the stability of 
such piers if made of certain stated dimensions. 
The principles involved in estimating the stability 
of such piers are very simple, but the calculations 
which have appeared show that it is, at all events, 
possible to misinterpret the lessons which these 
principles teach, and for this reason it may be 
worth while that we should deal briefly with the 
subject here, the more so as it is one which just 
now possesses special interest. 

It has been assumed in the calculations just re- 
ferred to that the piers of which the stability is 
dealt with are 80 ft. high, 15 ft. square at the top, 
and 30 ft. by 15 ft. at the bottom, each pier thus 
exposing a side surface of 1200 square feet. The 
weight of a pieris taken at 1350 tons, and the 
weight of the girders and train which it supports 
as **100 tons for the girders and 200 tons for the 
train.” We presume that these estimated weights 
of train and girders have somehow got transposed, 
but in any case the total is 1650 tons. The area of 
girders exposed to the wind is taken as 800 square 
feet, and that of a train standing on one span 
as 2(4)0 square feet, while the centre of wind pres- 
sure for girders and train is taken as 90 ft. above 
the base of the pier. The surface here as- 
sumed for the girders is some 30 or 40 per 
cent. too low, as it includes no allowance fer the 
effect of the wind on the lee side girder, while the 
surface for the train is some 10 or 12 per cent. too 
high, as the effect of the gaps between the carriages 
appears to have been neglected, but in the aggre- 
gate the two amounts are not so very far froma 
fair estimate, and we shall, therefore, retain them 
for our calculations, as comparison with our con- 
temporary’s results will thereby be facilitated. 

Of such a pier as above described our contem- 
porary says: ** We may regard a pier built up of 
‘** brickwork or cement as practically monolithic, 
and take it for granted that if upset 1t would turn 
over on one edge. This is not true, because 
crushing would take place under the weight of the 
superincumbent mass, and thus shorten the lever 
through which gravity could act to maintain sta- 
bility: but for the present we may neglect this 
fact.” Calculations are then given showing that on 
the assumption just quoted each 8.9 tons of the 
weight of the pier would balance a wind pressure of 
1 lb. per square foot on the pier and superstructure, 
but, it is added, * this would leave the pier in un- 
stable equilibrium, and to secure a moderate meas- 
ure of safety the total weight must not be less 
than 10 tons for each pound of wind pressure.” 
Giving then the weight of the pier and its load as 
1,650 tons, our contemporary arrives at the conclu- 
sion that *‘ the bridge so constructed would, other 
things being equal, withstand unharmed a press- 
ure of = lbs. per square foot. This may be re- 

iving a large factor of safety. but bear 
what we have already stated concern 
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ing the crushing of the brickwork at the leeward 
side, it is not too much.” We do not desire to 

quarrel with this conclusion generally, but we de- 

sire to show what the strains set up in a brick pier | 
by wind pressure really are. The assumption that 

such a pier is monolithic and ‘that if upset it 

would turn over on one edge” is a most mislead- 

ing one, and under many circumstances might lead 

to very grave errors. 

According to the data above given, we should 
have exposed to wind pressure in the case of the 
assumed pier and its load an area of 2,800 square 
feet at a mean height of 90 feet above the base, and 
an area of 1,200 square feet with a mean height of 

”» YW on 5 

49 feet. 2,800 x 90 + 1,200 x 40 _ 
2,800 + 1,200 

feet as the height of the mean centre of wind 
pressure, while as the total area exposed is 2,800 + 
1.200 4,000 x 75 — 134 

2,240 

foot-tons as the overturning moment due to a wind 
pressure of 1 Ib. per square foot. 

In the absence of wind pressure, the weight of 
the pier with its load would be equally distributed 
over the base, and the area of the latter being 30 x 
15 == 450 square feet, the weight per square foot 
1,650 


We thus get 


wR 
wo 


4,000 square feet, we get 


would be 


324 tons per square foot. In fig. 


450 
1 annexed, let ab represent the base line of the 
pier, then the pressure per square foot may be 





represented by the height ac = bd, and the area 
achbdmay represent the weight of the pier. 


side wind pressure, on the other hand, the 


pressure transmitted to the base will be a re-| 


sultant of the weight and this side pressure, and 
this resultant will cut the base line at a distance 
from the centre, bearing the same proportion to the 
height of centre of wind pressure above base, that 
the amount of the side pressure does to the weight 
of the pier and its load. Thus with a wind pressure 
equal to 7;th of the weight of the pier, or 
1650 x 2240 
15 X 4000 


the centre. The 
would occur under these conditions is indicated by 
the line ek f, fig. 1, the load on the brickwork on 
the windward side being reduced to zero as at e, 
while on the lee side it would be increased to f b = 
71g tons per square inch. 
ef bis manifestly equal to that of the rectangle 
acdb, and it will, like the latter, represent the 
weight of the pier and its load, while the resultant 
ih of this weight and the wind pressure will cut 


the base at the point h directly below the centre of | 


gravity of the triangular area e f b. 
The conditions of strain just explained have been 


very generally considered by engineering authors | 
to be the most severe to which brickwork struc- | 


tures should be subjected, and it is in fact set down 


re |a b represents as before the normal load per square | 
as an axiom in many works that the resultant of | 7 ; oy rae ; ae 
weight of structure and side pressure should at all | foot on the pier, while the inclined line ¢ / repre- 
times cut the base within the middle third of its | 


aePiinss in 3 . > Any | ; 
The reason for this is of course that any | pression on the lee side being denoted by bf = 13.5 | 


width. 
increase of side pressure beyond that denoted by 
the position of t 
which the pressure is applied; and for resisting 
such a strain, brickwork is often not supposed to 
be trustworthy. As a matter of fact, ewevwr, 
good brickwork does possess very considerable ten- | 
sional strength, and, under certain cohditiohs, it is | 
quite justifiable to rely upon this strength. We) 
shall not. therefore, take the view that a wind | 
pressure of 61.6 lbs. per square foot is the maxi- | 
mum which such a pier as that we are considering | 
would withstand, but we give that pressure as the | 
maximum which could be applied to it without 
setting up tensional strains on the windward side 
of it. 

Let us now consider what are the conditions of 
strain on the pier when it is subjected toa wind 
pressure of 165 lbs. per square foot, and in doing | 
this it may be worth while, even at the risk of re- | 


Un- | 
der the conditions just stated a line let fall through | 
the centre of gravity of the pier will cut the | 
centre of the base at g. Under the action of a| 


= 61.6 lb. per square foot, the resultant | 


would cut the base at a distance of 7§ = 5 ft. from | 
redistribution of load which | 


The area of the triangle | 


x resultant ih in fig. 1 sets up a! 


mations) etrain % «; aaaRcn oe | per square foot. f crc I 
tensional strain in the brickwork on the side at | the brickwork from a tom being in tension,and from | 


|mto bin compression. 
| base in this case is denoted by the area of the triangle | 
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ry clementany mattezs, to re- | 
plain some points concerning | 


It is evident in this figure that the triangle e k g, | 
is equal to the triangle gk b, and thus when the) 
cunidians of strain are suchas are denoted by the | 
triangle e f b, the excess of pressure on the) 
lee side of the centre of base, or reaction | 
by which the wind pressure on the pier is | 
balanced, is denoted by the differences in 
the arease k g andgk f b, or in other words, by the | 
triangle k fb. Itis owing to the fact of the base 
being subject to an initial compressive strain of | 
3%5 tons per square foot, that the unequal loading of | 
the base due to the effect of the wind pressure 
appears wholly as an excess of compressive strain | 
on, the lee side. Had this initial compressive strain | 
not existed, there would have been a tensional strain 
on the windward side, represented by ae, and equal | 
to 325 tons per square foot, a strain which, under | 
| the conditions with which we are dealing, is just 
| neutralized by the initial compressive strain. In | 
| the absence of the initial compression, the distribu- 
| tion of the tensile strain on the windward side would | 
have been represented by the triangle eck, and of | 
the compression on the lee side by the triangle 
|\dkf. The total amount of tensile and compressive 
|strains respectively would evidently also equal 
half the maximum strains per unit of area indicated 
| by ec and d f, applied over half the area of base, or 
| what is the same thing, they would ual the 
maximum strains per unit of area multiplied by one- 
| fourth the area ofb ase. Moreover, each of these 
| strains would act as if concentrated at the centre of 
gravity of the triangle representing its amount, and 
as the centres of gravity of the triangles e c k and 


capitulating some ve 
turn to fig. 1, and ex 
it. 





dkf are evidently separated by a horizontal dis- 
| tance equal to two-thirds the width of the pier, it 
will be seen that the moment of resistance of the 


| base of the pier is at xX % bor . tin which b = 


the breadth of the pier transversely to the bridge 
and ¢ = its thickness at right angles to its breadth. 
Thus, in the special case we are considering, b = 
30 ft., ¢ = 15 ft., and the unit of pressure denoted 
|by ec ord f = 3%, tons, and we thus have = e = 


x 325 = 8,250 foot-tons, as the moment of resist- 
ance of the pier to overturning. As we have shown 
| that a wind pressure of one pound per square foot 
equals an overturning moment of 134 foot-tons, 


we get sa = 61.6 lbs. per square foot as the wind 


sressure which this distribution of strain in the | 
yase will resist. This, of course, agrees with the | 
results above obtained in a different way. 

Let us now apply the facts just stated to deter- 
mine the effects of a wind pressure of 165 Ibs. per 

uare foot on the pier with which we are dealing. 
The overturning moment due to a wind pressure of 
|1 1b. per square foot being 134 foot-tons, we have 
| 134 X 165 = 22,110 foot-tons as the overturning 
| moment for the wind of 165 lbs. pressure, while, as 
shown above, the moment of resistance of the pier is | 
30? x 15 





2,250 foot-tons for each ton of com- 
6 

pressional and tensional strain per square foot ap- 
| plied to the outer layers of brickwork on the lee and 
windward sides respectively. To resist the 165 Ib. 
wind pressure, these strains would therefore reach | 
22,110 

— = 9.8 tons per square foot, while as the 
| 2,250 

| brickwork would be under an initial load of 324, or 
|say 3.7 tons per fone yr foot due to the weight of | 
| the pier and its load, the total strain on the lee side | 
| would be a compression of 9.8 + 8.7 = 18.5 tons | 











| per square foot, and on the windward side a ten- | 
| sion of 9.8 — 3.7 = 6.1 tons per square foot. 
This condition is represen by fig. 2, in 


| which the height a c of the line c d above the base 


| sents the distribution of strain under the action of | 
awind pressure of 165 lbs. per square foot, the com- | 


tons, and tension on the lee side by a e = 6.1 tons | 
The line e f crosses the base at m, 
The total pressure on the 


j 
| 


|m f b, which is evidently equal to the areas of the | 


rectangle ac db and the triangle a m e, or, in other | 
words, to the weight of the pier and its load plus 
the tensional strain on the windward part of the 
pier. As for the resultant ih, it will, on the princi- | 
ple already explained. in this case cut the base at a | 
165 x 4000 x 75 
the centre as indicated in fig. 2. 
We have now shown that u pier of the dimensions | 
stated, if subjected to a wind pressure of 165 lbs. | 
per uare foot under the conditions assumed, would | 
subject to a tensional strain of 6.1 tons per 
square foot on the windward side, and a compres- 


distance equal to 











sional strain of 13.5 tons per square foot on the lee 
side, These strains are certainly high, but we shoul; 
not expect a well-built pier of good sound bricks 
set in strong cement to fail under them. At the 
same time they would undoubtedly allow but « 
small margin, while it must be remembered that 
the tensional strength of a mass of brickwork for 4 
considerable distance from the face is a somewhat 
risky thing to trust to. As for the compression of 
13.5 tons per square foot on the lee side, this, al- 
though high, is well within the strength of good 
brickwork in cement, and we need not consider i 
further than to state that it would be very mate- 
rially increased in the event of even a slight crack- 


| ing of the brickwork on the windward side under 


tensional strain. Altogether we should be inclined 
to regard a pier of the dimensions stated as bare, 
giving a factor of safety of four under a steady side- 
wind pressure of 40 lbs. per square foot, while for 
resisting the dynamic strains which are liable to be 
set up by the impulse of a wind acting in gusts, the 
factor might be materially less even if the wind 
pressure never exceeded the maximum just stated. 





Of the resistanve of such a pier to wind pressures 
acting in other directions than directly on its side, 
we have not space to speak on the present occa- 
sion. 


NOTE ON THE DEFREEST JOURNAL-BEAR- 
ING.* 





BY J. C. PLATT, JR., WATERFORD, N. Y. 





I desire to call the attention of the Institute to 
what is believed to be a new improvement in the 
construction of journal-bearings, having for its ob- 
ject the reduction of original cost as well as cost of 
renewals. 

In an ordinary railroad car we find the space be- 
tween the top of the axle and the top of the box is 
filled with a ‘‘ brass,” weighing from seven to ten 
pounds. Of this amount of metal a comparatively 
small portion is subjected to the wear which _ it is 
intended to meet. e balance is, practically, a 
filling material, which from habit has long been 
constructed of the same metal, 

The Defreest bearing is made of three parts, 
namely, a malleable-iron back, a bronze bearing- 

iece, and between them a filling-piece of sheet 
ead. Thebronze takes the wear of the axle, the 
iron fills up the — and acts as a backing to the 
bronze, and the lead, being soft, adapts itself to 
the inequalities in the surfaces of the iron and 
bronze castings, thus insuring a uniform bearing 
on all points, and making it unnecessary to bore 
out the iron or turn off the bronze to bring them 
to a perfect contact at all points. These three 
parts are joined together by two soft brass rivets, 
with counter-sunk heads, to prevent separation in 
handling. A groove is cast in the iron, and a cor- 
responding rib on the bronze, to prevent the latter 
from turning with the axle when in place. 

In renewals it is necessary simply to drive out 
the rivets and renew the bronze and lead. The 
iron part is not subjected to much wear and should 
last for years. 

It is evident that the first cost of these journals, 
and also the cost of renewals, must be much less 
than theoldform. This difference amounts, at the 
present price of materials, to $9.60 for an eight- 
wheel car, in first cost, and $4.72 for renewals. 

These bearings have been in use, and found todo 
what is claimed for them. 





The Holly Company’s machine shops at Lockport are 
running po A time, and want more machinists for the 
night service. 

BN ae ie le oe 

* From the Transaction; of the Amefican Institute of Mining 
Engineers. Read at the Montreal meeting, September, 1879. 
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A PRACTICAL 


TREATISE 


STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, Enc. 


With Additions, showing Latest and Best American 
Practice. 





The methods for det ermining admission, expan- 
sion, and exhaust of steam by a single fixed ec- 
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the piston has passed through one quarter of its 
avelia, and stands in a similar position to that 
shown by fig. 56. On examining the slide valve, 
it will be found to have moved to*the end of its 
stroke, the port also wide open. In fig. 61 the 
valve has entirely closed before the piston has 
reached the end of its stroke, and thence onward 
expansion of steam takes place, until the exhaust 
port opens, and whatever steam remains in the 
cylinder passes out, and does no further work. It 
will be observed that in order to give a full open- 
ing to the ports, it has been necessary to increase 
the radius of the eccentric, which, instead of being 


Fie. 59. 








PSs 


centric and slide valve may be divided into two, 


a 

I. . arying its position in relation to the engine 
crank. 

Il. The addition of lapor cover to slide valve. 

In fig. 59 the same cylinder and crauk are shown 
as in the four preceding figures. but the valve is 
lengthened by the addition of lap on the steam 





equal to the width of port, is now equal to the port 
and lap added together. This proportion is one 
commonly adopted, but some engineers prefer to 
increase the stroke rather beyond this amount. for 


|the purpose of quickening the action of their 


valves, and allowing some margin for the inevita- 
ble slackening of joints which is the natural result 


| of wear. 





Fic. 62. 


side, and the eccentric stroke is increased. At the | 
bottom centre of the crank, when the piston is at | 
the end of its stroke, the lower steam port should | 
be on the point of opening and the exhaust 
for the upper side should be already - - 
ed. Both these objects would be secured by 
moving the slide valve forward to such an extent) 
that the distance Oc, would be equal to the amount 
of lap. But, as another condition of satisfacto 
driving requires an admission of steam slightly be- 
fore the crank has arrived ut its dead centre, the | 
valve must be actually open when the crank is at 
the ition shown. is oes is called 
lead,” and must be added to the lap in order to 
give the distance O c, at which eccentric | 
stands in advance of the position it would occupy if | 
the valve had neither lap nor lead. The whole angle 
DOC is known as the ‘‘advance angle,” and is deter- 
mined by the distance from C to the line D O, the 
lap and lead added together. In the present case 
pina shown as 30°, and the lap is half the width of 
port, 





ry | like. 


Fie. 63. 


These illustrations sufficiently explain the ordi- 
action of slide valves, and although a serious 

of figures such as shown enables their movements 
to be followed, yet the process is so slow and 
laborious for general use, that several other 
methods have been arranged to enable a designer 
to follow with ease and certainty the effects of any 
desired proportions of slide valves, ports, and the 
e use of models has retained a prominent 


i ee to the present day, and considering the lia- 


ility to error to which the greatest care may be 
betrayed, it is wise and well to use models for the 
more complicated relationships of double slides 
and link motions, though there is not any neces- 
sity to have recourse to so expensive and clumsy 
an auxiliary for any ordinary cases. 

_ Dr. Zeuner’s Diagram for Tracing the Move- 
ments of Slide Valves.—To enable any diagram to 


In fig. 60 the crank stands at an angle of 60°, and | 


61 


though essential for the practical construction of 
valves, are yet unnecessary in a purely ideal view 
of the subject. The first of these details is the 
connecting rod, whose angular vibration imparts 
irregularities to the movement of both piston and 
slide valve, complicating the subject to such an 
extent, that it will be convenient to notice only 
the position of the crank pin, or to consider the 
connecting rod infinite in length, which is the 
construction shown in fig. 55. 

In addition to this, one more explanation is 
needed, namely, that if it be under consideration to 
follow steam inlet, cut off, and expansion, we have 
only to look at the outer edge o! port and outer edge 
of valve in their movements relative to each other, 
and if the exhaust has to be followed in its pro- 
gress, the inner edges of valve and port may be 
alone noticed, and the outer edges for the time 
igoored. The actions during both up and down 
stroke of the piston will be identical with this ar- 
rangement, and the variations which are inad- 
vertently caused or purposely arranged in the dis- 
tribution of steam on either side of a piston may 
well be left for future notice. 

In fig. 62, the outer circle A D B represents, to a 
scale of 3 inches to 1 foot, the path of a crank, 
and its diameter A B is the stroke of a piston to 
the same scale. The inner circle Cis the path of 


/an eccentric, full size, and its diameter represents 


the actual stroke of a slide valve. 

The engine is assumed horizontal, the eccentric 
rod connected directly tothe slide valve without 
the intervention of any rocking shaft or levers, 
and the valve is supposed without lap, lead, or an- 
gular advance, so that its eccentric 1s set exactly 
at right angles with the crank, like the valve rep- 
resented by fig. 55. 

With the crank on its lower dead centre at A, a 
perpendicular from the centre of the eccentric C 
upon the base line A B falls into O, the centre of 
the circle representing the eccentric’s travel, in- 
dicating that the valve is at the middle of its stroke. 
Let the main shaft now turn round, carrying the 
crank to A’ and the eccentric to C’. Lines drawn 





Fic, 64. 


perpendicularly on A B from A and C’ indicate 
points a’ and c’, which give the relative positions 
of piston and slide valve. A a’ represents the 
horizontal distance, to scale, which the piston 
has moved, and O e¢ is the actual distance 
which the slide valve has moved from its central 
position at O. Similarly, if A” represents the 
crank moved farther, that is, through an angle 
A O A”, then C” will be the corresponding posi- 
tion of the eccentric which has passed through an 
angle COC’ = A O A”, and a” and ce” are the 
relative positions of piston and centre of slide 
valve. Any number of such positions may be 


| measured, for instance, at D the piston stands at 


its half stroke. and the eccentric has reachedfits ex- 


| treme limit C’”. 


be employed for tracing the movements of slide 


valves, throughout an entire revolution in relation 
to the movement of a piston, it will be nec 


Fig. 63 shows exactly the same thing by a slight 
modification of the diagram. Instead of moving 
the crank and eccentric, as im fig. 62, the base line 
A B has been moved through equal angles, in an 
opposite direction, while the main shaft is assumed 
to be at rest. The angular distance A A’ or B B’, 
fig. 63, is exactly the same as A A’, fig. 62; and if 
a perpendicular be drawn from A to a’ and from 
C toc’ the distances A a’ will be alike in and O c’ 
both figures. 

Similar results will be found by comparison of 
A” a” and Oc”, while when tne crank has arrived 
at its half stroke, and the base line is thus turned 
round so far as A’” B’”’, the distance of the slide 
valve from its central position is correctly repre- 
sented by OC, which is the radius of the eccentric 
and the end of its stroke. 

So far, then, the arrangement of diagram in fig. 
63 is more simple than fig. 62, but a further ex- 
amination of such points as O, ¢’, ¢’”’, C, or any 
number of similar points as given in fig. 64, reveals 
the fact that they all coincide with the circumfer- 
ence of a circle, whose diameter O C is equal to the 


first te divest the subject of several details which, ' eccentric radius, This result is owing tothe prop- 
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erty of a semicircle, that any two lines drawn ‘and both correctly represent the position in which | 
from the extremities of its diameter, and meeting the slide valve stands, while the crank is on its— 


in the circumference, will form a right angle. 

The same thing may easily be seovell by ro- 
ducing any line, such as Oc’, which is a radius 
vector, to f, fig. 64, where it cuts a dotted circle 
struck with the eccentricity OC. If now a per- 
pendicular f g be drawn upon the line OC, the 
distance Og is evidently that by which the slide 
valve is removed from its central place O, neglecting 
altogether any difference caused by the angularity 
of eccentric rods. Comparing the triangles O c’ C' 
and Og f together, the angle C Of is common to 
both, while Oc’ Cand Og f are right angles. Again 
OC = Of, for both are, by construction, radii of the 
same circle. Thus the triangles are similar and 
equal to each other in every respectand O ¢’ = Og; 
that is to say, equals the distance at which the 
slide valve stands from its central position when 
the eccentric is at /. 

By thus drawing any radial lines, an exact 
measurement is obtained of the position of the 
slide valve, corresponding to any desired position 
of the crank. If then the radius line of an eccen- 
tric be placed in its relative position to the crank, 
as O Cis placed in relation to A O, anda circle be 
drawn upon it, then in order to ascertain the dis- 
tance which a slide valve has moved from its middle 
position, by any movement of the crank, as fros 
A to A’, it is only necessary to draw a line O B’, 





FIG, 65. 


so that B B’ shall equal A A’, and the distance, y é ee a 
measured from the centre O to where O B’ cuts | moment when the crank stanc sat F, and —_—, 
the circle Oc’ C, namely, O e’, will give, by direct | ¥@5 Open until the gy aye F’, or ee a hal 
measurement, the movement of the valve from its|* evolution. As to the steam port, it will be evi- 


central position when the crank is at A’. 

This simple and convenient diagram was first 
published in 1858, and it is more serviceable than 
any other in the elucidation of sltide-valve problems, 
however simple or complex they may be, and its 


: AG ops ; y Ay i 
apparent difficulties vanish with a little practice in | Teturn stroke thus occurs when the crank is at A”, | will hold 00, 


its use, so that any engineer can employ it with 
ease and certainty for designing valve gear. 

The valve illustrated by figs. 55, 56, 57 and 53, in 
four positions, and followed in its action by the 
diagrams, figs. 61 to 64, is quite unsuitable for 
steam engines, for reasons already explained, and 
it now becomes necessary to observe the effect of 
lap and lead. In fig. 65 the radius of the eccentric 


| 


| Last year was remarkable not only for its in- 
O C has been increased from 1 inch to 1°, inch, | crease in the miles of railroad track laid and for 
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largely supplied both in England and here, andj 
their use is constantly increasing. _ 
‘dead centre. Instead of moving the crank to A great addition was also aa last year to the 
another position, as A’, fig 65, the line O B will be number of miles of submarine cables laid and the 
_moved so that B B’, fig. 66 = A A’, fig. 65, or what repairs and replacing of old cables went on at a 
comes to the same thing, the piston will be sup-! rapid rate. Of the new cables, the most important 
08ed to lie in the direction O B, instead of O A. was the Atlantic cable, laid for the French com- 
us O B’ may be taken for the crank’s position, pany, from Brest to St. Pierre and on to Cape Cod, 
and O c’, measured upon it, will be the distance by | with a branch from St. Pierre toCanada. Another 
which the slide valve has moved from its central vast undertaking was that of laying the submarin: 
position. This distance measures exactly the same | cable from Aden to Durban, in Africa, in all 3,841 
as Oc’, fig. 65, and by deducting the ', inch lap Oe, | nautical miles. A duplicate cable was also laid from 
the distance ¢ «’ remains as the port opening when | Penang to the island of Java, 1,310 miles in lengt),, 

_ the crank is at B’, supposing the piston lying in and the same company is now extending the line 
that direction, instead of in its real direction O A’. | 1,180 miles further, to Port Darwin. A cable 500) 
Continuing a revolution, we find that at B” the | miles long has also been laid for the French gov- 

_ crank is in that position where the steam port is ernment from Marseilles to Algiers. Another, 147 
' open to its full width, 7, inch. At D the opening | miles long, has been laid across the Caspian Sea, 
_is reduced to {|}, and when the crank is at B’”’, the | for the Rusian government. The Spanish govern- 
distance of the slide valve from its central position ment has laid a cable between Spain and the Ba- 


| is again exactly ', inch, equal to the amount of) learic Islands, 56 miles. The Danish government 

| lap, consequently there is no further admission of | has also used 52 miles of submarine telegraphic 

isteam. From this ition of the crank, corre- | cable. 

| sponding with the piston having traveled from B) Another feature of ocean 

| to b’”’, expansion goes on until the exhaust port) has been the great increase in t 

/opens. As no lap exists on the exhaust side, this submarine cable circuits. The A 

_ happens when the slide valve passes its central Company has duplexed its 1874 
position, a case corresponding with the examples | ap 

| shown in figs. 55, 56. 57 and 58. 


phic progress 
duplexing of 
lo-American 
, and the 
tus for so multiplying the efficiency of the 
| 1873 cable has arrived at the stations. The Direct 
| Cable Company is also trying, experimentally. the 
duplex system, which, in the case of the 1874 cable 
‘of the Anglo-American Company, has increased 
the carrying capacity eighty per cent. since it was 
| applied last March. Meantime, we have seen the 
| progress of repairs and the substitution of new for 
| old cables in the waters of the West Indies, along 
the coast of Brazil, and in the Atlantic submarine 
lines. 

The English iron men, it is curious to learn, are 
disturbed because the greater portion of the iron 
and homogeneous iron wire used in these cables is 
| supplied by Germany. The manufacturers at Co- 
| logne can land wires on the banks of the Thames 
jat a cheaper price than it can be supplied 
‘from Manchester, the London Jron reports, the 
freight from Cologne to London by water being less 
| than from Manchester to London by rail. So, al- 
| though England is the great manufacturer and lay- 
|er of submarine cables, having a substantial mon- 
opoly of that business, Germany is furnishing 
her with the wire for their construction.---N. Y. 
Thus the exhaust port begins to open at the | Sun. 





Fig. 66. 





GENERAL INTELLIGENCE, 
2 We solicit and are always pleased to publish in these 
columns any, items of interest that may be furnished us. 


GAS AND WATER. 


Louisville’s (Ky.) new reservoir of the water-works 
000,000 gallons of water. 


while for the downward stroke admission takes Thus far this month there has been collected $30,460 
| place at B’’’, just before the crank turns its centre, | water rates in Detroit. During the corresponding period 
_and the same sequence of operations continues so | last year the collections were $27,300. 


| The New Brighton Water-Works, in Beaver County, 
| Pa., are a marked success. Water comes from a basin 


nearly 200 feet high through seven miles of and 
| is raised about 80 feet. “ 


The engineer at the water-works, Salem, Mass., re- 
rts that 62,316,200 gallons of water were pumped 





deni that when the slide valve has moved a dis- 
| tanc2of !, inch on the cpposite side of its middle po- 
| sition,the limit posed by lap is reached.and steam 
| will thenceforward be adimitted above the piston 
for areturn stroke. Admission of steam for the 


| long as the engine runs. 





TELEGRAPHIC PROGRESS LAST YEAR. 





and a lap of 1, inch, O E, added to the valve. A O| the extensive relaying of old tracks, which the during January; 56 tons of coal were consumed, and 


represents the crank at its lower dead centre, to | period of business depression had kept too long in the pumping was for 259 hours 


the same scale as in the preceding diagrams. 


The eccentric must now be moved forward, so as | cable consumed in the laying of land and submar- 

‘to open the inlet port for steam to any desired | : 
amount, when the piston is at the bottom of its from the railroads and telegraphs gave to the iron ene even ee tag 
stroke. Half an inch movement is required, to | business was one of the main causes of its rapid re- raw plans and specifications for 


bring the outer edge of the valve level with the 
outer edge of the port. and the remaining opening 
of 3, inch, namely, E c, gives a total length of Oc, 
the lap and lead added together. These move- 
ments necessitate such a position of the eccentric 


line A B, shall give the required distance. 
D OC is called the “advance angle,” being the 


number of degrees which the line C O, adjoining | 


the centre of the eccentric with that of the shaft, | 


is advanced beyond 90° from another line A O, ad- 


joining the centre of crank and shaft. If now the | production, so remarkably stimulated, will be | streets and city buildings were 


enormous and exceedingly profitable, 
the eccentric’s position, and c’ that of the slide 


crank be moved from A to A’, Fig. 65, then C” is 


valve, which has thus traveled 13, inch beyond its 
central point. Of this distance, half an inch is re- 
quired for lap, so that the port is actually opened 
to the extent of }} inch. In Fig. 66 the same re- 
sults are given by Zeuner's diagram, only instead 


e pw was and 45 minutes. The 
use, but also for the great amount of wire and wire | 'i>fail was 3.1 inches. 


Engineers from Chicago were in South Bend, Ind., on 
ine telegraph lines. The impetus this demand | Saturday, the 7th inst.,to take the dimensions of the 





use, from which 
he new foundations; 
covery from the lamentable condition into which and as soon as these are » bids for constructing 


it had fallen both at home and abroad. the eaate. om Heagre pi 


Whereas not long ago our foundries were idle or |, Chief Engineer Ruggles, of the Jersey City Board of 
even out of blast altogether, and the skilled labor | Public Works, has submitied to the Comm rs his 


their operation required was scattered and largely | annual report for the year 1870. The quantity of water 
O C, that a perpendicular from C upon the base | 


unemployed, the furnaces are now crowded wit | aie teak, te oe aot Coe inter abies 
work, disused furnaces are daily being put in blast, | gallons. Mr. Ruggles suggested as a means of avoidi 
and we are large importers of iron and steel from | this waste that water be put in every house a 
abroad. The prospects, too, are that the demand factory. 


for iron this year will be much larger than it ever The streets of the city of Akron, O., are now lighted 
has been in the history of the trade, and that the | by oil. The expense of gas was too sev althoug h the 
or n 

| fended tha it oil oe st Gene, wes 
The last year saw, also, a considerable extension | oil were eno' or was 
of the use of the telephone, both here and in Eng- 8004 enough for those in the heart of eee ma 


land. In London, isverpeeh, Glasgow, Manches- | [rg Ft me = re tye ws policy has 


phones, have started telephone exchanges, by pocice men 


ter, Birmingham, Sheffield and Bristol the English | city 
Telephone Company, employing Mr. Bell's tele-| The water works of the town of 


acnh ee SS 


meno 6 4 eee eS CS 


of showing lap by a line O E, it is represented as a | means of which each subscriber can speak to a cen- | compo 

circle wites cade is O E, or half an inch, and | tral station and at demand be switched through to | ——7 re 

wherever the valve circle cuts the lap circle, ¢.| any other subscriber. An Edison Telephone Com- 

closing or opening of the port is indicated. | pany, on a similar plan, was established last sum- 
A O is the real position of the crank mer in London, with several branches in the city, | Ene. sworke, cesmitnns apes the 

to a scale of 3 inches to 1 foot, and O C and it is extending the same facilities for vocal | Sawyer oolen Mills. 

that of the eccentric, full size. Upon O C communication at Manchester and Liv . and 


The owners of the gas well at Murra West- 
there is drawn a circle Occ’ C, and the dis-| a separate company has been formed at ane: moreland County, Pa., which prefiuces 60,500 cubic fx 
tance Oc, fig. 66, is exactly equal to Oc, fig. 65, | Meantime private telephone circuits have n | of gas per hour, are about to an immense apparatus 
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for 
6-foot ; 
array of burners will only use up a small portion of the 
gas—24,000 feet out of 60.000 per hour—but it is the 
intention of the owners of the well to add another 4,000 
burner factory. And still there will go to waste 144,000 
cubic feet of gas every twenty-four hours. 


The National Water-Works Company of New York, 
is owner of the Kansas City (Mo.) Water-Works, and 
recently contracted with the Holly Manufacturing 
Company, of Lockport, N. Y., for an addition to their 
numping capacity, so as to meet the increasing demand 
for water in that rapidly growing city, and to supply 
the adjoining towns of Wyandotte and Armstrong. The 
contract calls for one of Holly’s quadruplex compound 


condensing engines of 4.000,000 gallons daily capacity | 


under a head of 300 feet, with a duty guarantee of 75,- 
000,000 foot pounds, and is to be shipped from the 
factory July 1, proximo. 


The Daily Times of Dilias, Tex., in its issue of Jan 
31, contains an account of a test of an engine built by 
the Silsby Fire-Engine Manufacturing Company, of Sen- 
eca Falls, N. Y. At 2% minutes, after smoke began to 
issue, the was 5 pounds; at 5 minutes and 40 
seconds, a stream was thrown about 40 feet. It soon 
had a pressure of between 80 and 90 pounds, and water 
was thrown 250 feet through 100 feet of hose and a 1\- 
inch nozzle. With a pressure of 100 pounds, and 
through 300 feet of hose, 220 feet was reached. Since 
1873, a Silsby engine bas been in use, and, although sub- 
jected to the severest trials, it has proved satisfactory 
and trustworthy. 


Last year, when the Water Board of Boston called 
the attention of the City Council to the necessity of a 
new main from the Chestnut Hill Reservoir, in order to 
give the requisite head to supply large buildings in the 
city proper, the expense was estimated at $240,000. 
This vear, in renewing the request, the board ask for 
&280,000, the difference representing the increase in the 
price of iron since last year. 

The order in relation to water meters was not intended 
by the Water Board to require meters to be attached to 
every dwelling house and place of business, but was de- 
signed to hold owners of large ee responsible for 
the water waste. If favorable action be obtained on the 
order, and if a legislative act can be procured, it is pro- 
posed to attach meters to buildings where water is un- 
necessarily used, and oblige the owner of such building 
to pay for the quantity registered by the meter. 


From the eighth annual report (1879) of Superintend- 
ent E. L. Dunbar, of the water-works of City, 
Mich., we take the following statistics: The total length 
of distributing mains in the city is 102,8621/ feet. y 
the addition of a new engine at an expense of $1,800, 
the pumping capacity of the works has been increased 
1,000,000 gallons per day. The collections for water 
rates have been about one and seven-tenths cents per 
thousand gallons, against one and nine-tenths in 1878. 
This proves that the waste of water is rapidly increas- 
ing. The general use of water meters must be adopted 
or the present system of pipes will be inadequate, and 
remote localities wiil not sufficiently supplied. The 
last report called attention to the waste by 1 con- 
sumers and —— were See nes den the expense 
was too great. The quantity pum uring the year 
was 672,344,128 pa tong Of this 666,065,088 ions 
were pumped at the ordinary domestic pressure of 40 
Ibs. per square inch at the level of the gauge, which is 
equivalent to a lift of 107 feet from the water level; 
4,913,040 gallons were pumped at a fire pressure of 90 
io square inch, equal to a liftof 223 feet, and 
1,366,000 gallons at 75 lbs. pressure, equal to a lift of 
188 feet. The pumping expenses for the year were 
$6,271.63. The cost of pumping, per million gallons, 
was $12.57—to raise the same 100 feet cost $11.64. 
The collections from water rates were $11,473.91; other 
sources, $469.80. Total receipts, $11,943.71. 
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ELECTRICITY. 


ing carbon or lampblack. It consists of 4,000 | 
mee arure and other accessories. The immense | 


j 
} 
| 





| dangerous source of pollution is the private slaughter | 


The Escanaba Iron Port says the Norway mine is to | 


be lighted for night work by 14 Brush electric lights. 
The Oswego Falls factories are lighted by 90 electric 


ENGINEERING NEWS. 


The stockholders of the Columbus Sewer-Pipe Com- 
pany have elected the following directors: Windsor At- 
cherson, James A. Wilcox, A. N. Whiting, Peter 
Rhoads, Theodure Rhoads, John Wenz and Fred C. 
Beck. The Directors held a su uent ‘meeting and 
elected the following officers: President and Treasurer, 
Theodore Rhoads; Superintendent, Peter Rhoads: Ex- 
«cutive Committee, Peter Rhoads, James A. Wilcox, 
Theodore Rhoads. 


From a cammunication to the Milwaukee Sentine/ of 
Jan. 31, we obtaizx the following facts in regard to the 
sewerage and sewage of thai city. The question of 
changing the location of the outlet of the sewers is now 
being agitated, as with the present system the city will 
be infected by unhealthy stenches as soon as warm 
weather appears. Another fault of the present position 
is, that under certain conditions, it affects the water 
supply. The plan of utilizing the sewage for fert’liza- 
tion is declared impracticable by experts. When 
the river is flushed by rains, the foul matter is 
so much diluted that it is harmless, and yet 
for about three months each summer the river is offen- 
sive. lt has been noticed that a few hours rain would 
purify it for a week or more. This is caused by the 
sewage being carried far into the lake: a plan is ad- 
vanced to resort to artificial flushing in times of drought. 
By placing another engine at the yumping works this 
could voualiay be accomplished, ond itis claimed that 
this engine is absolutely necess»ry ~to render the water 
supply certain. The Menominee River has a 
depth of from one to three feet of offal, which is 
constantly being stirred up by passing boats. An 
intercepting sewer on cach side, discharging into 
the Milwaukee, would obviate this, and the same 
plan would cleanse the other two rivers. Another 


houses, which empty their refuse into the sewers through 
private drains. s the water is not of sufficient strength 
to remove such a mass, it remains there and rots. The 
plan is tocarry the sewage by the natural channel, 
diluted largely with water, and with a current powerful 
enough to remove it far into the lake. To have a pure 
and certain supply of water. the plan proposes to con- 
struct a tunnel to White Fish Bay, and from thence lay 
a pipe into the lake. This would cost about $150,000, 
and would remove the water supply six or seven miles 
from the point of sewage discharge, and would forever 
settle the question of contamination. 


BRIDGES. 


To complete the Brooklyn bridge, 82,250,000 are 
needed. 


The Chicago & Northwestern Railroad is building a 
new bridge over the Minnesota River that will be 2,000 
feet long. 


The Passaic Rolling Mill Co., at Paterson, N. J., has 
taken a contract to builda mile of the Brooklyn Ele- 
vated road. 


The Keystone Bridge Co., of Pittsburg, has a contract 
for a bridge over the Big Sandy River in Kentucky for 
the Elizabeth, Lexington & Big Sandy road. 


A remonstrance against bridging the Detroit. river 
was presented in the National Senate, on the 5th 
inst., from the Milwaukee Chamber of Commerce. 


Mr. Charles Filtean, of Minneapolis, Minn., is building 
a Howe-truss draw-span 200 feet long, over the Red 
River at Grand Fork, Dak., for the St. Paul, Minneapo- 
lis & Manitoba. 


The railway bridge now building over the Platte 
River, at Central City, Col., is much the same in con- 
struction as the ay at Oreopolis. It will be fully 
four thousand feet in length. 


The North British Railway Company proposes to re- 
build the Tay bridge at a lower level eet is sug- 
gested—if the requisite authority can be obtained from 
Parliament. The cost of rebuilding is estimated at 
£65,000. 


The long-talked-of and much-needed toll-brid 


across 


| the Platte River, four miles northeast of Ashland, has 


lights of 180,000 candle-power, at a cost of $1 per | 


week, 


A Paris dispatch states that the Budget Committee 
preposes to vote a credit of 8,000,000 francs to construct 
a subterranean telegraph line. 


The agent of the Brush Electric Light Company offers 


to light the Allegheny City Market House far better | 


than with gas, at a cost of 3 cents per hour, against 
$1.17 for gas. 

The Central and South American Cable Company, in- 
corporated under the laws of New York, intends estab- 
rye Se telegraph line from Texas across the Jsthmus 
of Tehuantepec and along the Western coast to Central 
America. It asks aid of the United States Government 
in surveying, and desires a subsidy for sending official 
messages, 

ooo 


STREETS, DRAINAGE, ETC. 


The work of constructing sewers in Memphis has been 
going on for two weeks. . 


‘The annual report of the Superintendent of Sewr may delay, but it 
Oe 4 straction ot the 


of Boston, states that $105,486.26 have been 


been completed at a cost of $10,000. It is twenty-seven 
hundred and sixty feet long, in three sections, cross- 
ing two large islands. 

All the wooden spans of the long bridge on the Phila- 
delphia, Wilmington & Baltimore Railroad across the 
Susquehanna, at Havre de Grace, have been replaced 
with iron ones, and the draw is completed. It is said to 
be one of the longest iron railroad bridges in the coun- 
try. 

The Railroad Gazette of the 13th inst., has a full page 
illustrated article by Prof. Geo. L. Vose, of Bowdon 
College. on “The Stability of Trestles and Trestle 
Work Piers,” and by some unknown correspondent an 
article on the subject of how “To find Angle of Curves 


| to Reverse between Two Parallel Tracks.” 


i 


| 


The proposed bridging of the Detroit River encoun- 
tered serious 0 tion from the railroad and naviga- 
tion interests. e entire shipping business on the lake 
is opposed to it, claiming that it would impede naviga- 
tion. The ition will come from Chicago, Cleveland, 
Milwaukee, Toledo, Buffalo and other lake cities. This 
bably will not prevent, the con- 
, a8 rapid transit is the supreme 


22,110 feet cost $41,194.20, and 133 catch-basins, $14,- desideratum. 


051.77; miscellaneous expenses, $50,240.29. The whole The Louisiana Western iron bridge, over the Sabine | 
length of sewers in the city is now about 188 miles. River, has ~" on 


and now forms a 


ie Seis Nee os 


The Committee on Streets, of Toledo, at a me connecting nd Louisiana. The 
held Feb, 5, transacted the following business: The ord draw span is 200 feet long. The a, 
nance granting the priv of laying a railroad track mises bolo * The iron work was furnished by 
on Washington street was so as to os | Ses Company, of Pittsburgh, Pa. 
road ony quam, the great twenty In | work a to stand the — Same 
regard to improvements of Washington ie | reRway Can ee Sonny coun os then 
ngineer was instructed to have plans and one-fifth work 


e 
drawn up for 


a change of grade. 


BF 


waned about fee capacihy. 
Fen alee tats Srtlign guar Witte 
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miles of piling, has been a difficult task, but is now an 
accomplished fact. Very much cridit is due Capt. Van 
Slycke for his assistance in furnishing supplies and ma- 
terial to carry on the work, and also to ©. L. Wilson, 
the foreman of bridge raisers, he succeeding in the 
erection without injury to any of the workmen, or loss 
of parts of the iron work.” 

Capt. Vliet, with his assistants and workmen, goes to 
Lake Charles to engage on the bridge across the Cal 
casieu River. 


The Toronto Globe of the 6th inst. contains the report 
of Col. Gzowski on the Coteau bridge. The project was 
to be executed by the Coteau & Province Line Railway 
& Bridge Company. The following notes are taken from 
the report: ‘The first channel, between the shore and 
Giroux Island, has a width of 840 feet. It is to be crossed 
by tavo fixed spans of 200 feet each, and a pivot draw 
of 444 feet, leaving two clear openings of 2C0 feet each. 
The bottom ot the bridge superstructure will be 15 feet 
above ordinary water line. (tiroux Island has a breadth 
of 900 feet, which will be crossed by a trestle-work, with 
spans at an average height of 7 feet. The second chan- 
nel, between Giroux Island and Round Island, has a 
breadth of 1,300 feet, and will be crossed by a trestle 
work with an average height of © feet. The third 
channel, from Round Island to 'Clark’s Island, has a 
breadth of 1,00 feet and is crossed by five spans of 200 
feet each. Clark’s Island has a breadth of 4,100 feet, 
and will be crossed by a treetle-work with an average 
height of 7 feet. The last channel, to the head of 
Beauharnois Canal, has a width of 1,425 feet, and will 
be crossed by six spans of 200 feet each, and two draws, 
one with openings of 200 feet each, in the steamboat 
channel, and the other with two openings of 86 feet, in 
the channel above the entrance to the canal. Colonel 
Gzowski expresses the opinion that no other but a high 
level bridge across the St. Lawrence at that point will 
be allowed.” 


“o- 


RAILROADS. 


The net cost of the Hoosac Tunnel, up to Jan. 1, 1880 
was $19,532,579.94. 


Russell Sage has settled with the Chicago, Milwaukee 
& St. Paul Railroad by paying it $180,000. 


It is estimated that the increased cost of railroad build 
ing at present, as compared with a year ago, is $3,000 
per mile. 


A project is on foot, in which the citizens of Detroit 
are the prime movers, to build an air line from Detroit 
toconnect with the Wabash at Butler, Ind. 


Denver (Col.) interests demand a broad-gauge railroad 
to Pueblo, and another connection East. The road 
could be built in six months at a cost of $10,000 a mile. 


A party of eighteen surveyors of the Chicago, Mil- 
waukee & St. Paul Railroad, are making rapid progress 
with the surveying from the mouth of the Chippewa to 
Eau Claire. 


The average life of a paper wheel under trucks of 
locomotive engines ranges from 500,000 miles to 1,641.- 
880 miles, and under dining and palace cars from 
794,000 to 868,336 miles. 


Surveyors are marking off the route for the extension 
of the Jacksonville & Southeastern Railroad, from Vir- 
den to Litchfield, Ill. This extension, it is thought, will 
be made during the coming summer and fall. 


Work on the construction of the St. John’s & Indian 
River Railroad has again stopped, owing this time toa 
seneral strike of the negro laborers. The Superinten- 
dent has gone to Savannah for a new supply of men. 


The Atchison, Topeka & Santa Fe Railroad Company 
has abolished over 300 land agencies, and in lieu of 
them-has employed four salaried traveling agents, 
whose duty is to look after the land interests of the com- 
pany. 


There are now running on the Lake Shore and 
Michigan Southern road eleven engineers who came 
over from Germany some fourteen years ago, and tiey 
en among the most reliable engineers on the 
road. 


The pro i road from Lyle, Minn.—the present ter- 
minus of the Illinois Central Railroad—through Geneva, 
by Beaver Lake to Mankato, is going ahead, and will be 
built. The arrangements are being perfected, and the 
surveys will soon be made. 


From records kept by the Central Railruad of New 
Jersey it is learned tnat the average daily distance 
traveled by a locomotive is 100 miles; for one month, 
2,600 miles, The average cost for men, fuel and re- 
pairs for 100 miles is $12.80. 


It is stated asa settled fact that the prggeen Red- 
water & Deadwood Railroad will be built. Negotiations 
that have been pending for a long time have culminated 
successfully, and the money tocarry out the enterprise 
has been provided, by a party of English capitalists. 


Old iren rails are even coming from Russia to the 
United States. A vessel is now en routle from Odessa to 
New York with a cargo of old rails, and it is stated that 
some 25,000 tons more were awaiting shipment to this 
country. The American dealers seem to be ransacking 

| the world for old iron. 


The first thirty miles of the Sonora road are to be 
immediately, beginning at Guaymas. The 

| rails will be shipped direct from England, and will be 
free of duty, the Mexican government having exempted 

| the road and all materials entering into its construction 


The 'from taxation for fifty years. 


J. Francis Le Baron, Chief Engineer of the St. John’s 
| and Indian River Railroad, writes as follows from Titus- 
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machine, and will soon have it at work cutting the new | New Mexico and Arizona, al 


canal from Lake Apopka to Lake Dora. 


The Boston & Albany Railroad Company is now 
building the main beams or bolsters of its freight-car 
trucks of iron, making the truck lighter, neater looking, 
more elastic and more durable. n case of an accident 
these beams can be straightened out and used as before, 
where the common wooden beam would be good for 
nothing but kindling-wood. 


will be from Logan, Phelps County, Kan., along the 
north fork of the Solomon to Agate, 66 miles east 
of Denver on the Kansas Pacific. 


& Robinson. The new line will be shortest between the 
Missouri River and the mountains. No part of it has 
received a government subsidy. 


It is stated that the Louisville and Nashville railroad 
combinations have purchased the New Orleans & Mobile 
Railroad. The price paid was $4,000,000 in bonds 
bearing six per cent. interest. To perfect the title and 
legally carry out the provisions of the contract between 
the parties, an order of court for the sale of the road 
will be necessary, therefore the new company will not 
take formal possession for some time. 


The Lowell Railroad Company is perfecting a system 
of switching at Lowell, Mass., of considerable interest 
to railroad people. It is the purpose of Manager Hos- 
ford to put the switch and signal man in a room in the 
roof of the immense station now building there, and 
from which point all trains will be led to or from the 
main track, The sixteen or twenty sidings will be 
exclusively in this control for a mile below the station. 


On the 9th inst. a company was organized in Boston 
under a charter from Mass. dated Feb. 6, 1880, for the 
yurpose of constructing and operating a railroad from 
Eairo, Egvpt, through Port Said and Damascus, to con- 
nect with the Euphrates Valley Railroad, about to be 
built by an English company. Branch roads are also 
srovided for by the charter. The Turkish Government 
hes been applied to for concession of the necessary right 
of way. 

The construction of the South Florida Railroad is 
fairly commenced. Gen. Grant and party came up the 


St. John’s and stopped at Sanford, where the General | 


inaugurated the opening of construction of the railroad 
by pulling off his coat and throwing the first shovelful 
of earth. It is a curious coincidence that that railroad, 
the most southern in the United States, and the Euro- 
pean & N. A. Railroad, the most northern, were opened 
in this wav by Gen. Grant. 


Mr. H. E. Sargent, general manager of the Northern 
Pacific Railroad, expects to have completed and open 
for business about 50 miles of road west of the Mis- 


souri River early in the summer, and that the whole | 


205 miles from Bismarck to the Yellowstone will be 
opened by September next. 
stone Division will be put under contract as_soon as the 
engineers have completed their survey. Work on the 
Pacific end of the road is also being pushed. 


It is proposed in Boston to extend the Adirondacks | 


railroad from its present terminus, sixty miles north of 
Saratoga, to Ogdensburg, one hundred and eighty-five 
miles from Saratoga. This will be for the purpose of 
further utilizing the Hoosaec tunnel. Another propo- 
sition is to ruu a railroad through the Adirondacks,mak- 
ing a route from Boston to Chicago only six miles longer 
than the route through Buffalo, and one hundred and 
thirty-five miles shorter than the Vermont route. 


There is unusual activity in the Louisville & Nash- 
ville Railroad Company’s offices, and rumors of import- 
ant movements to be made within the next few days. 
Over two hundred cars per month are being turned out 
from the sbops, and drawings for one of the finest union 
passenger depots in America have been put in the 
hands of the contractors. 


will be rcéstablished and put in operation at once. 

The Midland Railroad and Canal Company has 
opened the Kissimme River, Fla., to steamboat naviga- 
tion for its entire length, and has its dredging boat 
at work now cleaning and improving the channel of the 
Caloosahatchee River from Lake Okeechobee to Boea 
Ciega on the Gulf of Mexico. This isan English Com- 
pany, andit hasa capital of $500,000, and has se- 
cured a large land grant from the State of Florida. It 
has undertaken the important work of lowering the 
water level in Southern Florida and opening its choked 
water ways. 

A reconnoissance survey for the route of the pro 
Richmond & Southwestern Railway is being made by 
Mr. J. C. Maxwell, C. E. The line of the road will fol- 
low the James River west from Richmond, Va., as far 
as Botetourt County, then crossing the divide follow 


Sinking Creek to the New River, down the latter to, 


Wolf Creek. From here it is_ propo: to run up the 
valley of Wolf Creek cross East River Mountain by 
Rough Gap, and then down the valley of Clinch River. 
Mr. Maxwell was formerly with Mr. Meigsin Peru, 
S. A. . . 

The total railroad construction of the year 1879 was 
4.480 miles. which is the largest since 1872, and has 
been exceeded only four times in the history of the coun- 
try—the four years ending with 1872. Compared with 
1878 last year shows an jncrease of more than 50 per 
cent. At the close of 1878, the length of rai in the 
country was 81,841 miles. Adding the leage con- 
structed in 1879, we have the grand to’ 86,2 
miles of railroad in the United States at the beginning 
of the current year, when the total of all Europe is 
about 100,000 miles, and of all the rest of the world 
probably not 20,000 miles, 


A Correspondent writing from Silver City, New 


Mexico, Jan. 21, says: Railroad business is rushing in i will be 150 feet apart, so that there will be ample space | will 


| engineers here; the Denver & Rio Grande, the Southe 
| Pacific and the New Mexico & Southern Pacific are all 


The grading on | 
the first 100 miles west of Logan will be dune by Beeson | 


ewry and in running order. 


| are fully capable of resistin 


| prove unsatisfactory, the city shall be at no ex 


The work for the Yellow- | 


| charges upon imported goods by the 


It is said that the trunk line | 
from St. Louis to the sea, organized by President Cole, | 


| third street. 


| angle. 


| diagonally into the river. 


of 86,263 road 


ENGINEERING NEWS. 


though there is a surplus of 
rm 
rival lines, and will all traverse New Mexico before three 
years hence. The traffic will be coal imports and mer- 
chandise for the miners; the e 
low grade ores, of which there is a wonderful amount 


and extent. It has been impossible until now for pros- 
pectors to examine the country on account of Indians, 


| and their safety now consists in vigilance, in militia or- 
The extension of the St. Joseph & Western Railroad | 


ganization and equipment by the territory. 


Mr. James Montaign Hamilton, Assistant Engineer on 
the Omaha and Republican Valley Railroad, writes us 
from Marysville, n., Jan.21: The Marys and Bea- 
trice connection of the railroad shoveunened, is just com- 


to be of vast benefit tothis growing and p rous 
section of country. The portion of the States of Ne- 
braska und Kansas, which is reached now by this line of 
road, is of equal importance agriculturally, politically 
and socially with any in either State, and the people 
who have been zealously in favor of the road are now 
rewarded by the wonderful change in convenience of 
travel and freight for the first time offered. ‘T’he 

of the line now opened is 47 miles in length and has been 
built under the supervision of T. A. Clark, Chief En- 
gineer. 

sicisclblibaibecodes 


RIVERS AND HARBORS. 


The Pennsylvania Central is building a new pier in 
Jersey City, 1,500 feet long to accommodate six ocean 
steamers at once. 


The Milwaukee Common Council has adopted a me- 
morial to pry aed setting forth the necessity of a harbor 
of refuge at that port. 


The improvements on the Missouri River proper are | 


finished and prove entirely satisfactory. Glasgow and 
Cedar City are requested to give $250,000 to complete 
work in their vicinity. 


It appears that the iron piers built during last ne at 
Coney Island and Long Branch are proving that they 
the storms raging duri 


the winter on our coasts. The success thus obtained will 


no doubt largely encourage the construction of similar | 


works. 


The contract for a 10,000-candle-power electric light, 


to be placed in the dome of the county court-house at | 


Wabash, Ind., intended to _ that city, has been let 
to the Brush Electric Light Company, of Cleveland, O., 
for $1,800. The agreement states that, should the light 
nse, 
A guarantee fur a perfect light has been given by the 
company. 


Mr. J. G. Fonda, chief engineer in charge of levee con- 
struction at Warsaw, IIl., writes: 


“The Mississippi levee work, of which I have charge, is 
progressing finely. From Warsaw southward there are 10.6 


miles under contract and will be completed in ninety days. I | 


have charge of about twenty miles in Adams County, ex- 
tending from Quincy northward. This will be put under 
contract soon. Nearly 40,000 acres of land will be reclaimed. 
When I have time will give you a full statement.” 


Two bills, providing for the making of Indianapolis a 
port of entry, are now before Congress. The effect of 
such action would be to save the = exorbitant 

ew York agents, 
and also the expense and inconvenience of furnishin 


| the importer’s bond. eae few merchan 
| would at the present time 


benefited by the 


greatl 
he advantage will 


arrangement; but in the near future t 
be reaped. 


The Mersey tunnel gives indications of becoming a 
successful engineering exploit. The shaft on the Birken- 
head side has been sunk to a depth of about eighty feet 
through solid sandstone, and, though considerably be- 
low the river-bed, avd —— a great area to percola- 
tion, is practically dry. On the Liverpool side the rock 
has been reached at a depth of twenty-five feet, and the 
iron cylinder sunk through the made ground, shows no 
signs of leakage sufficient to cause the engineers any 


| anxiety. 


The Secretary of War transmitted to the Senate a 


| copy of the report of Col. John Newton of examinations | the last issue of bonds for the Cincinnati 


and surveys for a ship canal across Bergen Neck, N. J., 
to connect Newark y with the waters of the upper 
bay in New York Harbor. The pro canal will 
shorten the distance from the Battery, 
bor, to the mouth of the Passaic River, near Newark, N. 


| J., six miles, and, according to information furnished 


by the report, the amount of commerce to be benefited 
by it will be about 750,000 tons annually. The total 
ae of the cost of the proposed canal is $3,333,- 


Last year a new pier was built by the New York Cen- 
tral & Hudson River Railroad at the foot of West Sixty- 
It was constructed atan angle of sixty 
degrees with the line of the bulkhead, so that cars might 
be run upon it without being obliged to turn a right 
It is 100 feet in width, 500 feet in length, and 
occupies about 125 feet of the bulkhead line, as it extends 
It is furnished with an ele- 
vator of a maximum capacity of 800,600 bushels of 
grain. The pier at the foot of Sixty-fourth street was 
completed during the winter of 1879. It is built 
at the same angle with the river, and is 100 
feet wide by about 600 feet long. rail- 
company, having obtained the title of the lands 

lying between Sixty-fifth and Seventy-second streets, 
have applied for the right to build balbineds and piers. 
If this be nted, the contract for the work will be let 
immediately. Each pier will be 100 feet wide—except 
| the last, which will be 60 feet—and 500 feet long. They 


xports will be concentrated | 


This connection is des- | 


ew York Har- | 


Fes. 14, 1880. 


to accommodate 2,000 cars at once. It is claimed that 

| better elevator facilities are needed, as the present build. 
ings are full most of the time, and applications have to be 
re Y 


Maj. Allen's official report on the “ reservoir system » 
of the head waters of the St. Croix, Chippewa, and Wis. 
consin rivers, which was called for by Congress last 
winter, has been in Washington several days, and has 
been in the hands of the copyists, ry to its 
transmission to Con The report addressed to 
| Brig.-Gen. H. G. Wright. Chief of rs, and dated 

St. Paul, Jan. 15, 1 , and is a continuation of his re. 
| port of Dec. 12, 1879, which dealt exclusively with sur- 
veys onthe Upper Mississippi. The recapitulation of 
estimates accompanying all the reports % as follows - 
SOURCES OF THE MISSISSIPPI. 


Total... 


| Maintenance first 10 years, 10 per cent 
| Cost of operating dams per annum 
Gauge roads and observers per annum 


SOURCES OF THE ST. CROIX. 


$60.367 85 
5,600.00 
375.00 


| Fourteen dams 
Contingencies of engineering, 10 percent.......  38,572,0° 
| Telegraph lines, ete 12,750.00 
$437,04" 30 
65,556 34 
6,400.00 
375.00 


$385,720.28 


| Maintenance, ete., 15 per cent 

| Cost of operating per annum................... ; 

| Gauge roads, etc., per annum 

} SOURCES OF THE CHIPPEWA. 

| Twelve dams 

| Contingencies of engineering, etc., 10 per cent.. 
Telegraph lines 


$313,837 .00 
31,383.70 
9,000 00 
$334,220.70 
$53,133.10 


5.60010 
375.00 


| Maintenance, etc., 15 per cent 
Cost of operating per annum 

| Gauge roads, etc., per annum 

| SOURCES OF THE WISCONSIN. 

ed a at ee 
Contingencies, etc., 10 per cent 

| Telegraph lines 

; 


$170,978.00 
17.097 .80 
9,000.00 


$197,075.80 
$29,561.37 
4,060.00 
375.00 
The report summarizes the-expected result as follows: 
| We find that we cannot control from the proposed reser- 
| voirs at the sources of the Mississippi sufficient water to 
|insure a steady flow of at least 12,200 cubic feet of 
| water per second past St. Paul for 100 days, and from 
| the St. Croix for the same period, 6,900 cubic feet per 
| second for 100 days. Now, carrying our quantity for- 
| ward to the mouth of the Chippewa, and neglecting the 
| area of water-shed tributary to tke river between the 
St. Croix and the mouth of the Chippewa, we have, at 
| the —— 4,860 cubic ‘eet more per second for 100 
| days, or 22,869 cubic feet per second for 100 days, and, 
ing the mouth of the Beef slough, we have about 
| 28,660 cubic feet per second for the same period, in 
|round numbers 24,000 cubic feet. This amount, as 
| further estimated from the water-sheds between the 
| mouth of the St. Croix and the Chippewa, and between 
‘the mouth of the Beef slough and the Wisconsin, and 
|adding also that the rainfall in these areas during 
| July, August, September, and October is further in- 
| creased to 36,000 cubic feet per second for 90 days just 
nee the mouth of the Wisconsin.—St. Paul Pioneer 
| Press, 


| Maintenance, ete., 15 per cent........... ..... : 
| Cost of operating, etc., per annum..... ........ 
| Gauge roads, etc., per annum 


—~6oo——= 


CONTRACTING. 


Jas. G. McDonald, of Pictou, N. S., is sole contractor 
| of the Winnipeg bridge. Work has commenced. Con- 
| tract price is $175,000. 


| The Dallas, Cleburne & Rio Grande Railroad Company 


| has signed a contract fora standard-gauge road from 
| Dallas to Cleburne, by March 1, 1881. 


| 


The secret of Krupp’s success in obtaining the con- 
tract for the Bessemer plates required for the Forth 
| bridge is that his bg was about $15 per ton less than 
| the lowest English tender. 


| it now appears that clauses in the law providing for 
uthern Rail- 
road prevent contractors from turning it over to the 
trustees until fully completed. The trustees will ask re- 


| lief from the Legislature to allow them to receive the 


| The contract for building the machinery for the Em- 
| pire Silver Mining Company, has been awarded to 
Griffith & Wedge, of Zanesville, O., for $90,000. The 
| freighting of the machinery from Zanesville to Echo 
| Cafion, Utah, will cost $26,000. The work is to be com- 
| pleted and delivered in four mouths. 


| Bids were opened at Washington, on the 7th, in the 
| office of the oe Architect of the Treasury De- 
| partment, for flooring to be used in the new Custom 
| House at Chicago. The bids ranged all the way from 
| $9,800 to $25,000. The contract was not awarded, as 
| there was some trouble in soane epee the qualities of 
_ the different samples submitted. ennessy Brothers, of 
| Chicago, were the lowest bidders, at $9,800. The con- 
‘tract will probably be awarded early next week. 

The Rockaway Beach Improvement Company expects 
to establish another race-course at Rockaway. It 
is investing $5,000,000 in general improvements, of 
which the track is to be one feature. The enterprise in- 
cludes a new railroad from New York city to the beach: 

‘a hotel with a frontage of 1,024 feet and a depth of 400 
feet; gas-works, water-wo fe to ona Island 
beach railroad, three miles of 100 feet wide, 
and an electric system of ill tion. These plans 

cover a section of nearly 800 acres. 
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SATURDAY, FEBRUARY 21, 1880. 


Mayor H. WapsworRTH CLARKE, engineer in 


charge of the New York and Pennsylvania Bound- | March 24, anda circular has been issued inviting | 


ary Survey, was, last Tuesday, reélected to a third 
term as Supervisor of the Eighth Ward of Syra- | 
cuse, N. Y., by a majority of 409. 


THE paper on “‘ City Sewers,” read by Walter G 


on the 14th inst., was a résumé of the official re- 


port of Chief Engineer Towle, for 1878. No origi- | 
nal ideas were added in that paper. and in many | of Avery, 
instances the language of the report was taken | 
verbatim. The compilation of such a report is a} 
work of great magnitude, requiring extreme care | 
and an intimate knowledge of the theory and | 


practice of sewer engineering. All things consid- 


ered, perhaps it would have been better, had Mr 


Elliot stated where he obtained his information in 
regard to sewers. 
a 
WE call attention to the list of books which we 
publish this week, and which are for sale at this 
office. ‘The list is confined almost entirely to 
Railroad literature, and will be continued from 
week to week, until we have covered it and other 
branches of engineering. Our book sales are 
steadily increasing with the improving times. We 
can supply any book in the market at pub- | 
lishers’ prices, and always post-paid when sent 
by mail, while we will always endeavor to deal | 
liberally and promptly with our patrons. Send us| 
your mail orders; it is very easy and very cheap; 
and we will say right here about remitting money, 
that in owr experience of over six years in this 
business, we do not believe that one dollar has been 
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‘ta hidiesiaaial which could a be obtained by them 
| through searching a large list of journals at an ex- 
pense that has only to be tested tobe known. We 

| invite this class of business to our columns. Our 

|rates are very low, our circulation is direct to the 

parties who are eager for contracts, and we know 

that equal satisfaction cannot be obtained from any 
other journal in the country. 

et 

THE Land Surveyors and Civil Engineers of 

the State of Michigan proposes to hold a con- 

'vention in the new State Capitol, commencing 


; all members of the profession in Michigan to be 
present. The call for such aconvention, which we 
| give elsewhere, is signed by Prof. R. C. Carpenter, 

| of the State Agricultural College, Lansing ; Chas. 


- | E. Greene, Prof. of Civil Engineering, Ann Arbor ; 
Elliot, before the New York West-Side Association, | Prof. J. B. Davis, Ann Arbor; P. C. Heald, of Mid-| 


E. F. Guild, of East Saginaw ; F. Hodgman, | 


| land ; 
| of Climax ; Burton Kent, of Adrian; Thos. Love 


Berrien County; A. L. Reed 
| Sinclair, of Port Huron ; 


and A. 
| Geo. E. Steele, Elk Rapids ; Wm. Vincent, Manis- 
|tee; Thos. White, Alpena, and J. E. Sherman 
Lansing. 


| basis it may be assumed that there are two hundred 


which number a very respectable and influential 
| convention ought to be secured. The Ohio Sur- 


| veyors have already formed a society and appear to | cal’s report, now before you, is very satisfactory as 


have gone actively to work to accomplish some- | to this route. 


thing for mutual improvement. 
they will accomplish a great deal. and that now, 
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River, that it attracted the attention of Europeans, 


_as well as our own people, and many explorations 


and surveys were made by English and French en- 
gineers for a railway or canal, the most prominent 
of which was that by Mr. Childs, C. E., of Penn- 
sylvania, but was not so comprehensive or com- 
plete in its details as that of Mr. Menocal, under 
Commander Lull, United States Navy. I have 
thoroughly examined his report, and, having large 
experience in such works, I believe he has made 
the best location for the work that can be obtained. 
This route has great advantages of climate. prod- 
ucts, population, and materials for construction, 
all great and important auxiliaries to such an en- 


| terprise ; and the lake and river San Juan may be 


D. Skeels, Grand Rapids ; | 


,| plored during the last century. 


used for transporting materials without cost. In 
my opinion, the size of the locks, 40070 feet, are 
amply large, and it would be no burden to have 
vessels in the trade conform to that size. The esti- 
mates have been carefully made, and are to be re- 


, | lied upon. 


In reference to the Panama route, no site for a 
ship canal has attracted more attention than the 
Isthmus of Panama, which was thoroughly ex- 


The great engi- 


| neering questions in the problem of constructing a 


| rise, 


{surveyors and Civil Engineers in the State, from These floods render the Chagres River uncontrol- 


We are in hopes | should make the estimated cost about $94,540,000, 


There are at least sixty counties in Michigan that | ship canal across this isthmus has been to avoid the 
. | have ofticial County Surveyors in office, and on this 


Chagres River with its flood of from 35 to 40 feet 
and how to supply the canal with water. 


lable for navigation: nor can it be relied on for a 
summer supply for a canal with locks. Mr. Meno- 
It is a very difficult country. I 


| by increasing prices in consideration of the cli- 


on the eve of a period of prosperity for this coun- | | mate. 


| veyors generally. 


try, such action will be taken by the surveyors in| If we conclude that a sufficient supply of water 
every State as will bring them into more promi- | cannot be had for the summit of the locked canal, 
nent notice. will tend to increase their efficiency | whose summit would be 124 feet above tide, then 
and reliability, will bring their united experience | a comparison is greatly in favor of the Nicaragua 
to bear upon the subject of land division and titles, | route. Its summit is 17 feet lower, a saving of 34 
the perfection of surveying instruments and the| feet in lockage. Its cost is estimated at some 
diffusion of professional information among sur- | $30,000,000 less. On the other hand, its length is 181 

If societies are successfully in- | miles (as compared with 41.7 miles) of which 121 





augurated in Ohio and Michigan, similar organiza- 
tions will inevitably be formed in adjacent States 


until every State is supplied, when, as a matter of 
the responsibility of any loss, yet we thiuk there is | necessity, a national organization would be formed 
rarely occasion to buy a postal money-order or to which ought to have an amount of political influ- 
register a letter in any State east of the Missouri | ence that would, by proper and concerted action, 
River. Single bills will always come safely if | be able to settle many questions now allowed to 
properly inclosed. We make this suggestion to) rest for want of that action. Surveyors are ex- 


save subscribers the cost of time and trouble, | ceedingly modest men; their business is an isolated 
which getting a postal money-order involves. | one, and they therefore soon form a habit of keep- 


When you desire any books, send us your order. le their thoughts to themselves. If they will 
fraternize more freely and discuss earnestly the 
See ere KEws is lrendy the receg- | needs of their sihiaiaend it will not be aur hie 
nae aeten Sor alt — of contracting. intelli- before they will see an improvement in their own 
See: FR seewsatict vs — atunaly comen- methods. We hope the Convention will be success- 
otented 7 etnias pages ft wok ,| fl and that it will inaugurate a new era in the 
issue. We especially call attention to the grea | seofession in Michigan. 
variety of contracts advertised. They cover aint | 


lost in the mails where the sender has been careful 
about the address, and while we will not assume 





——_—_—_ <9 +0 0+ 
works and their machinery, sewers, river im- | | THE INTEROCEANIC CANAL IN CONGRESS. 
provements, water pipe, hydrants, etc., paving, | 
bridges, grading, court house, paving stones and | 
artesian-well boring. This journal ison the official | had a meeting on Friday of last week, and heard 
list at the War Department for advertising pro- | | Gen. W. B. Burnett, Civil Engineer, on the sub- 
posals by the United States Engineer Corps, for | ject of the selection of a suitable route for the 
river and harbor improvements; it is used by the construction of a ship-canal across the American 
Dominion government—to whose advertisement | Isthmus, and the respective merits of the Panama 
for the iron superstructure of the Chaudiére bridge | and Nicaragua routes. 
we call especial attention; and a glance through the | | Gen. Burnett said that it was manifest that the 
columns of proposals will show that city officials are | commercial world, after long periods of discussion, 
beginning to appreciate the value of our circula-| has become satisfied that this great work is neves- 
tion among the very people whose attention they sary to the purposes of an ever increasing and ex- 
wish to obtain, and we boldly challenge any other | tending commerce, and that, whethet constructed 
journal—whether large city daily or ‘class "—in | by the enterprise of individuals or by nations, with 
the United States to exhibit superior facilities |due regard to commerce, it must prove to be a 
for serving its patrons in this particular line. If remunerative enterprise, if its neutrality should 
there is any such journal, we wish to advertise in| be guaranteed by the great naval powers, in the 
it also. We know that the competition that has| event of national wars. 
been brought to advertisers by the publicity we! As to Nicaragua, the topographical features of 


have given to contracts has saved them large sums | the route were so marked by Lake Nicaragua and 
of money, while to the contractors we have given 











The House Committee on Interoceanic ship canal | 1872 SSC hLays 





its connection with the ocean via the San Juan 


miles is lake navigation, leaving 61.7 miles of canal 
and slack water navigation. The harbor of Brito 
is 200 miles nearer to San Francisco and other 
points on our Pacific coast than is Panama. 

In constructing this route the advantages of 
using the River San Juan and Lake Nicaragua for 
transporting materials, etc., free of toll, is a very 
great advantage as compared with the probable 
cost of using the Panama Railroad on that route, 
or of buying it out right for the purposes of the 
canal. 


—_—_————__—<> +6 o+ ee 


COMMISSIONER CAMPBELL’S REPORT. 


Mr. Allan Campbell, Commissioner of Public 
Works of New York City, has just presented to the 
Mayor his report for the year 1879. The annual 
expenditures of this bureau have steadily de- 
creased since 1871, as the following table will show: 





fen. E. pi. your. Expenditure. 

coves $8,927,085 876..............$4,374,860.73 

5820113 87 ise? Coeccecceccces & 3,113,789.43 

wipe eas . 1\754,454.88 1878.............. 2,826,718.47 

leva Maeshexwa cous 7,534,590, 22 _— Vitecéomncio 2,340,763,57 
1875... . 5,929,814.4 


For the four years of ns Cam pbell’s administra- 
tion—1876, 1877, 1878, 1879—the total expenditures 
amounted to $12,656, 132.20; for the preceding four 
years the total was $27,044,973. 26. 

Mr. Campbell states, in regard to the water sup- 
ply, that owing to defects in the method of con- 
struction of the Croton aqueduct, where it crosses 
low ground on stone embankments, leaks in the 
masonry have occurred from time to time which 
have been repaired as far as possible. The aque- 
duct, although intended to carry only 71,000,000 
gallons per day, carries over 90,000,000 gallons, the 
great strain of which has caused the ruptures. 
Luring 1880 the department will expend $150,000 
in repairing the aqueduct. The new storage reser- 
voir on the central branch of the Croton, in use 
since 1878, proves of ample solidity, Sixteen miles 
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of pipe were laid and 473 new fire hydrants placed | 
in extending the distribution of water. Un-! 
til a better supply is obtained from new) 
conduits, the waste will have to “be sup-| 
pressed, and the department has resolved upon | 
a general application of water meters. The maps, | 
locating the reservoir at Kensico and a part of the | 
conduit liné for the daily supply of 20,000,000 gal- 
lons from the Bronx and Byram rivers, have been 
filed. ‘The necessary steps for acquiring the land 
arid water rights have been taken, and the ee 
can be completed in thrée yéafs. The commissioner 

advocates the abandonment of the Forty-second 
street reservoir, as it is no longer necessary to the 

distributing system. The ground is worth $1,500,- 

000, arid the interests of the city would be enhanced | 
by converting it into a park. 

“‘The department, during thé year, built 12,728 | 
feet of sewers and culverts, and 35 receiving basins, 
making the present extent of sewerage system 371.6 | 
miles in length. The number of basins in the | 
city is 4,524. The &xpensé of repairing and clean- | 
ing sewers and basins for 1879 was $62,500, about a 
third of the amount spent in 1875, arid less than | 
one-half the expenditure of 1858.” ‘The “report | 
continues: ~~ a 

“A large share of the work of the Bureau of 
Sewers is directed to the correction of défécts in 
the 194 miles of sewers built’ prior to 1865, arising | 
from faulty design and Constructién; ‘and the ab- | 
sence of a general plan or system. The évil of too 
many and defective outlets polluting the-surround- 
ing waters is to be remedied by the construction 
of collective sewers along the water front. with 
few and large outlets extended into the tidal cur- 
rents, Where the sewage will be carried off.” 
The recent explosions in sewers were not caused by 
séwer gases, but by illuminating gas, which escaped 
from the pipes. The prificipal gases generated in 
a sewer are carbonic acid gas, sulphureted hy- 
drogen, ammoniacal compounds, ‘and fetid organic 
vapors, all of Which are noti-exptosive. 

The department is allowed by law, $500,000 
annually for repairing the streets, but during the 
last two years the Board of Estimate and Appor- 
tionment limited the amount to $300,000. There 
ate now over'80 miles of cobble-stone pavements, 
ahd matty miles of inferior stone-block pavements. 
There are 371 miles of sewers, 480 miles of water- | 
pipes, 860 miles “of gas-pipes. The public lamps | 
number 23,136, and the cost of gas for the year | 
was $482,911.65. “The total revenues of the de-| 
dartment for thé year were $1,678,191.99. 
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this opportunity also of soliciting any communica- bridgeport, Mass.; F. F. Hemmenway. of Troy: 
tions on the prices of labor in variovs sections of 'Charles T. Porter, of Newark, N. J.: Wil. 


the country.—Eb. | 





PRACTICAL ENGINEERING PROBLEM. 
New York, Feb. 16, 1880. 
EDITOR ENGINEERING NEWS: 

I must frankly confess that I am unable to solve 
the following practical engineering problem, and 
hence send it to you, thinking that some of your 
correspondents may be willing to furnish the 
method of treating it and the results of their in- 
vestigations: é 

The latitude of a certain station, A, is 39° 4’ 
12”.237 N., and its longitude west of Washington 


is 12° 52’ 9.993. From A a straight .line is run to| 


B, the direction of A B at A with the astronomi- 
cal meridian being exactly N. 4% E., and its 
length being 83,297.48 feet. . 

Now, it is required to find the latitude and longi- 
tude of the station B,and the direction made by 
A B at B with the astronomical meridian. 

Yours truly, PEDOMETER. 





ENGINEERS’ SOCIETIES, 
SURVEYORS’ CONVENTION AT LANSING, 
MICH. 





LANSING, Mich., Feb. 10, 1880. 

DEAR Sik: Permit us to address you, not as as- 
suming to represent the profession of Surveyors 
and Civil Engineers of the State, but as having the 
interests of our profession at heart, and desiring to 
promote its welfare and the interest of its patrons. 

We believe there is urgent need of greater uni- 
formity in our methods of practice, and a demand 
for greater certainty in results in our work. You 
will agree that our results should always be such 
as will be sustained by the courts. With such re- 
sults, we can satisfy our patrons and avoid litiga- 
tion by them. 

We believe that our State law with reference to 
surveys is grossly inadequate; that correct work 
by one should be as official, legal. and entitled to 
record, as any by another. It may not be advisa- 
ble to abolish the office of County. Surveyor, but 
in the courts County Surveyors and others stand 


advantage of its prestige? Who better than we 
to take the lead in some wholesome measure, and 


what time better than now’ We submit whether | 
, the decisions of the courts on questions of boun- 
dary should not be compiled and in our hands for | 


daily reference * We believe united action of the 


| profession is demanded; to that end, we invite you 


to attend with us and take part in a meeting at 


the new State Capitol, to begin on Wednesday, 


March 24 next, at noon. We hope to get reduced 


' 
} 


,liam Lee Church, of the Buckeye Engine Con, 
| pany; George A. Barnard, of the Buckey. 
| Engine Company; Egbert P. Watson, of Eliz: - 
beth, N. J.; Herman T, C. Kraus, M. E., New York: 


Samuel Webber, dynamic engineer, Mancheste;. 
N. H.; W. H. Odell, Yonkers, N. Y.; Robert Grim 
| shaw, Ph. D.; of ‘the Franklin Institute, Philad«|- 


' phia? C. C. Newton, Cleveland, O.; Prof. John. 


Sweet, Syracuse, N. Y.; Alfred B, Couch, Phila 
delphia; William H. Hoffman, Passaic, N. J.; M. 
_N. Forney, editor of the Railroad Gazette, New 
York; Frank C. Smith, Delaware,-O.; George M. 
Copeland, New York; D. 8. Hines, New York; Jobn 
Fisk, New York; Thomas R, Pickering, Portland. 
Conn.; A. L. Holley, New York: and Samuel S. 
| Webber, Manchester, N. H. Prof. John E. Sweet 
called the meeting to order, and nominated Mr. A. 
L. Holley, of this city, for the chairmanship. Mr. 
| Holley. after the approval of the nomination. 
| briefly spoke of the need for, and importance of, 
such asociety. Through the organization of a so- 
ciety, professional rivalry would be wiped out, and 
much-desired facilities for the reading of papers 
_and the comparing of notes would be established. 
, Prof. Trowbridge, of Columbia College, expressed 
his concurrence in the movement. Other ad- 
dresses favorable to the project were made by 
, Messrs. Charles E. Emery, H. R. Worthington, 
Charles T. Porter and Samuel Webber. A draft of 
by-laws and rules. to govern the new association 
/ was read by the Chairman, and was then referred 
| toa committee for their approval or rejection. 11 
' sets forth that the object of the society will be to 
enable mechanical engineers to meet and compare 
| notes, and to facilitate the interchange of tdeas 
| Tespecting improvements in the various branches 
of mechanical science by the publication of papers, 
etc, The members are to be divided into four 
| Classes—regular members, associates, honorary 
members. and junior members. The initiation 
| fees are fixed at $15 and $10, and the annual dues 
($10. Payment of $150 will entitle eligible candi- 
_ dates to life-membership. A protracted discussion 
took place in connection with the selection of « 
title for the organization. Mr. Emery, of this 


/on equal footing. Why should not all good work | city, moved that it be termed the Institute of 
be equally well backed by statute, and all have the | 


Dynamical Engineering. Mr. Robert Grimshaw. 
of Philadelphia, thought that the. tithe would lead 
outsiders to suppose that it had more reference to 
dynamite than to mechanical engineering. Mr. 
Samuel Webler, of Manchester, N. H.. was in 
favor of calling it the American ‘Society of 
Mechanical and Dynamical Engineers. A mo- 
‘tion to that effect was lost, and it was finally 
‘agveed to call it the American Society of 
| Mechanical Engineers. Messrs. Worthington, 
Sweet, Holley, Leavitt. and Porter were appointed 





We have had quite an animated discussion here | rates of railroad and hotel fare; hence advise us a committee to nominate permanent officers. It is 


on the following question, viz.: 

Given, two wheels of exactly the same circum- | 
ference; one of them to be fixed, and one to be | 
movable and to revolve around the fixed wheel. | 


early that you are coming. 
Very respectfully, , 
J. E. SHERMAN, Box 246, 


eo 


‘understood that Prof. Thurston, of the Stevens In- 
stitute, who could not attend yesterday, will be 
elected President of the society. Letters from the 

following engineers, expressive of their desire for 


How many revolutions, on its own avis, does the) THE AMERICAN SOCIETY OF MECHANIC ‘AL | the formation of such a society, were read: E. H. 


movable wheel make iu making one circuit of the | 
fixed wheel ? 
Will you please give a solution of the question | 


in your columns and oblige? 


ENGINEERS. 


Mechanical engineers from eight States of the 
Union met on the 16th at No. 96 Fulton street, this 


_Parks, Providence, R. I.; James W. See, Hamil- 
_ ton, Ohio; Ambrose Swarsey, Hartford, Conn.; E. 


| H. Robbins, Pittsfield, Mass.;. John W. Hill, Cin- 
_cinnati, Ohio; Edgar Penney, Fitchburg, Mass.;: 


Yours truly, F. W. RockwEL.. city, for the purpose of forming a national society | 


[We will be pleased to hear from any of our 
readers on the subject. | 


PRICES OF EARTH-WORK AND MASONRY. 

FEB. 19, 1880. 

Epitor ENGINEERING NEWs: 
Can you furnish me any information concerning | 





the price at which earth-work and masonry of the | technical information and the promotion of profes- | *“ 


class done on railroad work is being let for at the | 
present time, or refer me to any paper that pub- 
lishes it? ENGINEER. 
[In response to the above query we would be ob- 
liged if contractors or engineers would send us 
prices of such work from any portion of the coun- 
try, so thata comparison could be made. We take 











of mechanical engineers. Invitations to the meet- | 
ing were issued under the auspices of Prof. R. H. | 
Thurston, of the Stevens Institute of Technology; | 
Prof. John E. Sweet, formerly of Cornell Univer- | 
sity, and other prominent’ engineers, who believe | 
that sucli a society, if properly conducted, would | 
prove aninvaluable aid in the dissemination of | 


sional and social intercourse among engineers, | 
The gentlemen present were: Prof. W. P. Trow- | 


John H. Cooper, Philadelphia, Pa.; William Kent. 


Pittsburgh, Pa.; Frank H. Pond, St. Louis, Mo.: 
E. Lyman, Lowell, Mass.; Charles A. Hague, Chi- 
cago, Ill.; J: C. Hoadley, Lawrence, Mass.; F. G. 
Woodward, Worcester, Mass.; William J. Williams. 
West Conshohocken, Pa.; George W. Norman, 
Boston, Mass.: W. Barnet Le Van. Philade'phia, 


In the evening, the members of the society dined 
with the editors and publishers of the American 


bridge, of Columbia College: Henry R. Worthing- Machinist, at the Astor House. Mr. Emery, in re- 
ton, of New York; Lewis F. Lyne, of the Ameri- Sponding to the toast of “The American Society of 
can Machinist; Alfred R. Wolff, of New York; I. | Civil Engineers,” said the mem¥ers of that-organi- 
8. Coon, of Cambridgeport, Mass.; Charles E. zation recognized the necessity for a society of me- 
Emery, of New York: E. A. Leavitt, Jr., of Cam-! chanical engineers. Prof. Sweet spoke eneourag- 


—~Zeeers tmheeeTHMESESSARBER 
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ingly of the futureof the new society. Mr. Holley 
made ashort address on engineering generally, in 
response to the toast of ** The American Institute 
of Mining Engineers.” Prof. Grimshaw, confining | 
himself to the subject of technical schools, remark- 
ed that accurate reports of the proceedings of me- 
chanical engineers would be of greater value to 
students than all the text-books published. Mr. 
T. R. Pickering, United States Agent for the Mel- 
bourne International Exhibition, who was request- 
ed to give an account of the prospects of the great 
Australian fair, remarked that of the 28,500 square 
feet set apart for the accommodation of American 
products and manufactures, 20,000 feet had already 
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wane appropriation does not seem likely to be renewed, 


Whereas, lt seems most important to the vital inter- 
ests of our iron and steel manufactures that the experi- 
ments commenced by the United States Testing Board 
should be carried to successful completion : 

Resolved, That a committee of three be appointed to 
act with a like committee, to be appointed by the 
American Society of Civil ineers, to carry out to 
completion the work comment by the United States 
Testing Board. 

Resolved, That the American Society of Civil Engi- 
neers be requested to codperate with this Society by the 
appointment of a like committee. 

resolved, That the committee have authority to re- 
qn uest, in the name of the American Institute of Mining 

ngineers, contributions to a fund to be devoted te the 
completion of the experiments aforesaid. 

Resolved, That the council of this Institute be author- 
ized, whenever requested by the comiimittee so appointed, 


' . . 
| lieries. 


He found that as they got deeper, the 
water in the mines became more and more sul- 
phurous, and was very destructive of their boilers, 
They accordingly sunk an artesian well to the red 
sandstone—No. 11 of the Pennsylvania series—but 
found that the water it yielded contained a great 
deal of sulphate of lime and sulphate of magnesia, 
which made a heavy scale in the boiler. They then 
tried carbonate of soda with most satisfactory re 
sults, using about 12 Ibs. of the carbonate of soda 
to 20,000 gallons of water. Since then no scale 
formed in their boilers, and by occasionally blow- 
ing out, the loose sediment was all removed 
ing the surface of the iron cleanand bright. 


. leav- 


been applied for, and that it is more than prob- | 
able additional space will be required. Other 
speeches were delivered by Messrs. Miller, Moore. 
Porter, Webber, Smith, and Hoffman. 


to petition Con for the free use of the testing ma- 
chine at the U. 8. Arsenal at Watertown. 


A committee was appointed, consisting of Messrs. 
| A. L. Holley, Park and Holloway. 


The meeting was then adjourned, 

The afternoon session was opened by the reading 
of a report from the Council of the Institute by the 
Secretary. The financial statement of the Institute 


Dees Prof. R. H. RicHarps, of Boston, then read a showed that sums amounting to $7,122.65 had been 
ENGINEERS’ SOCIETY OF WESTERN. PENN-| paper on ** Notes on Battery and Copper Plate received, while the disbursements were $6,488, 44: 
SYLVANIA. 





Amalgamation, from the Mining Laboratory of | deducting from this $620 for dues received in ad 
the Massachusetts Institute of Technology,” which | yance, a balance of $14.21 was lefi, after paying 
was the subject for considerable diseussion by | for a deficit of $500 from the previous year. The 
Messrs. Park, Keith, Heinrich and Professors Silli- membership now comprises five honorary mem- 
man and Egleston. | bers, 53 foreign members, 616 members and 118 
The programme for the following days was then jassociates—a total of The employment 
) read, and the meeting adjourned. We have, on page | jagency of the Institute is reported to bid fair 
| 59, ante, published the programme, and we willhere’ to be of value. It is too soon, however. to com- 
notice the exceedingly tasteful, appropriate and) ment on the working of the scheme. 
,convenient form in which said programme was | Committee reported that the final arrangements 
furnished to members. Bound-in a handsomely’ for the transfer of the museum to the 
‘engraved cover was a map of the city, with the) yania Museum and School of Industrial 
| localities (marked in red) where members were! been consummated, The Council, through the 
© | invited as guests socially or meetings were to be | Secretary, announced a change of the rules, put- 
held. The programme was printed on an inclosed | ting the foreign members on the same footing as 
| sheet which was also a very ingenious lithograph, American members. 
' showing the raising of the ore from the mine, the , 


At a regular meeting of the above Society on the 
17th inst., held at Pittsburgh, in the rooms of the 
Iron Association, a paper was read by Col. T. B. 
Roberts, entitled ‘* Alleghany River Improvement.” 
It is two voluminous for insertion, and we refer to 
the Pittsburgh Commercial Gazette of the 18th 
inst., in which it occupies nearly four columns. 
On motion of Mr. Roberts, the Secretary was in- 
structed to extend an invitation to Col. Merrill, 
Engineer in charge of the Ohio River improve- 
ments, to address the Society on the different sys- 


tems of river improvements as practiced in Europe 
and America. 


“iy 
2, 


The Museum 


Pennsyl- 
Art had 


THE AMERICAN INSTITUTE OF MINING EN- | 
GINEERS—NEW YORK MEETING. 





The following members and associates were 
,wire cable passing over the seal of the society; elected: 
On Tuesday evening at 8 o'clock, President Eckley | along an incline “ pigs” with the curliest of tails) © Appleton, L. Canal & N. Co., Pa. 
B. Coxe called the Annual Meeting of the Ameri-| marched into a ** converter,” while from the bill | Charles A. Bauer, Springfield, Ohio. 


can Institute of Mining Engineers to order in the | of a tall “crane.” was suspended by a chain the | 
rooms of the American Society of Civil Engineers, ladle from which the steel was poured into the 
at 104 East Twentieth street. There was a large | ingot moulds. Picks, shovels, 
attendance, the audience room being filled. Thej torts anda steam drill, interwoven with appro- 
President remarked that for the first time in the | priate scenery, formed the border. We suspect | 
history of the Society all branches of the profession | that the handsome programme was but another 
which it represented might be said to be ina|spark from the glowing workshop of ‘Tubal 
prosperous condition. But that very prosperity 
was the cause of taking from this meeting many 
kindly greetings and faces that on account of, busi- 
ness calls were prevented from being with them 


Jackson Bailey, New York Citv. 

Theo. A. Blake. New Haven, Conn. 
Alfred P. Boller, New York City. 

J. B. Brinsmade, New York City 
John C. Brown, Philadelphia. 

Henri M. Braim, New York C ity, 
Harvey B. Chess, Pittsburgh. 

Richard E. Chism, Norristown, Pa. 

A. W. Crookston, Glasgow. Scotland. 
L. L. Crounse, Kin ston, N. Y. 

Gram Curtis, New York City. 

W. B. Devereux, King’s Mountain, N. C. 
Chas. E. Emery, New York City. 
Hiram H. Fisher, Allentown, Pa. 
George G. Frances, Montreal, Canada. 
James Gayley, Catasauqua, Pa. 
Robert Grimshaw, Philadelphia. 

Jobn H. Grove, Danville, Pa. 

a4 J. Hall, New York City. 

F. Hartranft, Philade!phia. 
a A. Hitchcock, St. ‘ae Mo. 
W. A. Hooker, New York City. 
Fred. T. Hunt, Capelton, Canada. 
J. E, Johnson, Longdale. Va. 

John T. Jones, Sharon, Pa. 
Clarence King, Newport, R. L. 
James G. Knap, Phi Iphia. 
ohn H. Knox, Andover, N. J 
James C, Lewis, Portsmouth, O. 
John C. Lewis, St. Louis, Mo. 


wheelbarrows, re- 


Cain.” 

The Wednesday morning session was opened at | 
the American Society’s rooms by a paper on ** The! 
i /Claiborne Group and its Remarkable Fossils,” 
on this occasion. Adversity had its uses, and one written by P. H. MELL, Jr., of Auburn, Ala , and | 
was that it gave the members of this Society an| read in part by the Secretary, Dr. THomas M. 
opportunity to come together occasionally and | Drown. 
have a “‘ good time,” and after these trying times! Mr, JULIAN KENNEDY, of Braddock’s, Pa. 
of prosperity in which the Society was now enter- ‘read a paper on ‘‘ Blast-Furnace Working.” 
ing were passed, he hoped that the members would, Mr. A. L. HoLLEy exhibited.a specimen of iron 
be able to look back upon them with as much sat-| which he said had been found under the obelisk 
isfaction as they could upon the six years of de- | | which is now being removed to this country from 
pression through which they had come. He | Egypt. Dr. Wendel, of the Troy Bessemer Works. 


hoped that the present session would bea pleas- had found it to possess the following curious com- 
ant and profitable one. 


, then! 


| position: nes olen. Philadelphia. 
Ms : A mm lelpbi 
The first paper of the session was read by Mr. E. Iron. eee miner haba cre ener aeet ae $6. 738 Ed. A. McCulloh, ‘ceneen: il 
F. Loisgav, on “The Successful Manufacture of Sesber..-.... DIELS. eleee | Chas, F. Manness, Scranton, Pa. 
Compressed Fuel at Port Richmond, Pa.” After Silicon..00000000000000.0000000000000000 OS. org |G. WW. Maxson, Auburn, Ala, 

Meee : : Phosphorus Wein et to hea es nae duce ai iannndisd 0.048 . C. Morgan, Denver, Col. 
reviewing the course of his earlier ex ents, Manganese............... capbacie sets Eee , 0.116 J. C, Morse, Marquette, Mich. 

gz perim 1 , v 

which } i} n attended with y vicissit les, | TEI. vd cadccess dit ebelccdecdes'! secvecsee Wm. D. Mullin, Latrobe, Pa. 


he claimed to have attained commercial success in | 
the manufacture of domestic fuel from anthracite 
dust, mixed with about 9 per cent. of pitch and 8 | Slag Caw 
per cent. of bituminous dust. Thus made, the. Total..........-.++-.+-- . 100.096 
lumps held well together in burning, and had Mr. J. M. HarTMAN, of Philadelphia, read a paper | 
found already an ample and profitable market. entitled *‘ Notes on the Blast Furnace.” PERCIVAL 
His press would make 18 tons in an_ hour. | Roperts, Jr., of Philadelphia, read a paper on “* The 
The lumps were dried in eight minutes, and were Puddling Process, Past and Present.” 


then ready for shipment. His chief difficulty was| 4 very interesting collection of « -ystallized gold 
to get an ample supply of dust. 


Chas. M. Noble, Anniston, Ala. 
oo. C. Newton, Cleveland, Ohio. 
N. Page, Hawk’s Nest, gr Va. 
, By "T. Porter, Newark, N. J. 
R. D. Rickard, Middletown. N. Y. 
Wm. B. Ridgely, Springfield, Il. 
EK. E. Robinson, St. Albans, Vt. 
W. T. Sprague, Scranton, Pa. 
David Townsend, Philadelphia. 


Chas. R. Westbrook, ( 
C. A. Wheelock, San ove New Gecteo 
Samuel Whinery, Wheeler, Ala 


David Williams, New York City. 
Walter C. Witherbee, New York City. 





|was then exhibited and descried by Mr. R. B. adem 
Prof. Prime, Jr., of Philadelphia, called atten- Farrison, of Helena; Montana, wlio spoke of gold | 0 ie i ee 
tion to the fact that the work of the United States | crystallization. , 


cP: oe New Yor City. 


when valuable results had just been reached, and some unusual specimens of minerals from Silver! 


, Cleveland, O. 
offered the following resolutions : ‘ Islet. Lake Superior, chiefly Huntolite and Me) Ww. B. Kunhardt, New York City. 
Whereas, The American Institute of Mining En- | Farlaneite. Prof. Henry Wurtz then presented an elaborat 
Sr a “4 ns - 


Mr. CoxE next read a brief papev'ce expertinnes | | Paper on the Strong water-gas, dealing at great 
ehroagh the lack of an appropriation by Congress, with mine water in his boilers at the Drifton Col- ' length with many questions of fact and theory 





ee ee ae a eee ena 
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| 


brought up within the last few months in various | instructive. In the evening, the subscription din- 
reports and newspaper articles on the subject. ner at the Hotfman House will close the very en- | 

The Secretary then presented the following list joyable session in this city. We may here state | 
of officers for the ensuing year, reported elected that several of the more important papers will 
by the scrutineers: hereafter be published in the Iron Age, the editor | 
of which, Mr. J. C. Bayles, is one of the newly- | 


elected officers of the Institute for the ensuing 


OFFICERS, 


President—W. P. SHINN. 
Vice-Presidents—Jas. A. BuRDEN, C. B. DuDLEy, 


Persivor Frazee, Jr. year. The Engineering and Mining Journal will | 
Managers~ J. C. BayLes, W. 8S. KeyEs, Percival also, most likely, publish several of the papers in| 
— Tk full. The unavoidable absence of Dr. Raymond, of | 


Secretary—THos. M. Drown. this latter journal, from this particular meeting of 
The Secretary read a paper by W. H. Merritt, of the Institute is especially to be regretted. | 
St. Catherines, Canada, on ‘The Coal and Iron ——o—>—>yyy~EeE=>=>=E>E==EeE==E=Ee=e=E= 
Field of North Staffordshire, England.” THE INSTITUTION OF CIVIL ENGINEERS. 
The evening reception given by Mr. and Mrs. coo 
James A. Burden, at their residence, 139 Fifth PRESIDENT.* 
avenue, to the members of the Institute and their The immertant rank which the Institution. of | 
ladies and friends, was a very enjoyable occasion. Civil Engineers has acquired in this country, and 
The parlors of the hospitable mansion were crowded | the estimation in which it is held by foreign coun- 
to their fullest capacity by the distinguished visi-{ Sot swnet Seekaee secre gy nd pepe = 
tors from all parts of the Union, who were enter- | members, and especially on those who take a lead- 
tained in most regal style by their host and hostess. | ing part in its affairs, duties of corresponding re- 
The closing session of the Institate was held in | sponsibility. 5 Ro : 
the mathematical lecture room of Columbia College, | |. as oe pe = ee 


commencing at 10 a, m. Thursday. The following | you as being the highest honor my professional 


| ADDRESS OF WILLIAM HENRY BARLOW, ESQ., F. R.5., 








papers were read in full or by title: 


C. R. Boyd, Wytheville, Va.—‘ The Mineral and other 
Resources of Southwestern Virginia.” 

J. A. Church, New York City.—‘‘A Note upon the 
Heat of the Comstock Mines.” 

T. M. Drown, Easton, Pa.—(1) ‘‘ The Determination of 
Sulphur in Sulphides and in Coal,” (2) ‘* Determination 
of ddilicon in -lron and Steel. 


J. A. Herrick, Pittsburgh, Pa.—‘‘ The 80-ton Hammer | 


at Creusot.” 
R. D. Irving, Madison, Wis.—‘* The Mineral Resources 
of Wisconsin.” 


W. C. Kerr, Raleigh, N. C.—(1) “‘ Mode of Formation | 


of the Gold Deposits of North Carolina;” (2) “The For- 
mation of Mica Veins.” 


F. Prime, Jr., Philadelpbia.—‘* Supplement I. to a} 
Catalogue of Official Reports upon Geological Surveys | 


of the United States and Territories and of British North 
America.” 

B. Silliman, New Haven, Conn.—*The Water-Gas 
Furnace of W. A. Goodyear.” 

E. Gybbon Spilsbury, Philadelphia.—‘* The lron-Ore 
Deposits of the James River, Va.” 

. H. Thurston, Hoboken, N. J.—‘‘ Strength of Yel- 
low-Pine Timber.” 


The Secretary announced that it was possible 
and most likely probable that the next two meet- 
ings would be compressed into one, which would 
take the form of a two-weeks’ steamer excursion to 
the Lake Superior Mining Region. Negotiations 
were in progress which, when completed, would 
be duly communicated to members. After the ad- 
journment of the session the members were es- 
corted by Prof. Egleston and his assistant through 
the rooms of the college. 

The reception of the Bullion Club, at their rooms 
19 West Twenty-fourth street, in this city, on 
Thursday evening, wasa delightful reunion of con- 
genial spirits. Mines, mining and collateral sub- 
jects engrossed the conversation, till a summons to 
the refreshment table changed the discussion to 
quarts in other forms of chemical combination 
than that found in gold mines, and which did not 
apparently lose anything in animated interest 
by the passage of time. While this discussion was 


at its best, Mr. D. C. Croly, Secretary of the Club, 


introduced Gen. H. H. Porter, President of the 
Club, who, in one of the neat little after-dinner 
speeches for which he stands unrivaled in club 
society, welcomed the members of the Institute 
to the hospitalities of the Bullion Club; Past 
President E. B, Coxe responded in behalf of the 
Mining Engineers, and he was followed by Profess- 
ors Silliman and Hunt, Mr. Satterlee, President 
of the Mining Exchange, and several other gen- 
tlemen, whose speeches, while sparkling with hu- 


mor, were also full of very interesting notes on | terests become established between the inhabitants 


mines and. mining. The rooms of the Club were 
filled till a late hour, and the occasion was one, 
we trust, for mutual congratulations between the 
gentlemen ofthe Club and of the visiting Insti- 
tute. 

On Friday, as we go to press, the members and 
the friends are being entertained at the Stevens 


will undoubtedly find much that is interesting and 


| brethren can bestow, I feel it to be accompanied 
| by duties of so onerous a character, that I should 
| have hesitated to undertake them, did I not feel 
' that | may rely with confidence on your aid, not 
| only to maintain, but if ible to raise yet more, 


the high standing which this institution has al-| 


| ready attained. 


| some observations in the nature of an address, but 
the variety of subjects which have been so ably 
treated by my predecessors in office, render this 
task one of considerable difficulty, and I must 
claim your indulgence while I endeavor to fulfill it. 
Having commenced my professional career in 

| the same year as that in which this institution re- 
ceived its Royal Charter, namely 1828, 1 propose 
to draw your attention to one or two of the great 
features of change and progress in engineering 
which have arisen since that time; because these 
_changes have had a marked and important effect 
on the conditions under which we live in the pres- 
}ent day, as compared with what they were fifty 
a ago. It is, in fact, difficult for those who 
‘lived at the time to recall all the circumstances of 
| their then daily life,so much have we become 
| habituated to the facilities with which we are now 


| surrounded; and I think it is not claiming too 


much to say that some of the most important of | 


| those facilities are the direct result of applications 

| of engineering science. 

| There is one circumstance of my early life which 

| left'a strong impression on my mind, and which I 
may be pardoned for mentioning, namely, the first 
— I was present ata meeting of this institution. 


brother, Mr. P. W. Barlow, who was then an as- 
sociate, and is now one of our oldest members. 
There were several men then present whose names 
}are wel] known to us,among them Mr. Joshua 
| Field, Mr. James Simpson, Str. (now Sir) John 
| Macneill, and Mr. Henry Palmer; but the one who 
'riveted my attention was the great Thomas Tel- 
| ford, who occupied the chair, and who to me 
| seemed as a superior being gifted with higher at- 
| tributes than ordinary men. It appears by the 
| records of the institution that the whole number 
|of persons present at that meeting, including vis- 
| itors, was twenty-three—and that was considered 
| a well-attended meeting. 

Of the large features of change which have ap- 
| peared since this institution received. its Charter, 
| there are none which have produced so marked an 
| influence on the well-being of this country, and 
| on the world at large, as the improvements in the 





It becomes my duty this evening to offer to you | 


is was in 1827. I went accompanied by my |} 


| such ve 
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1758, and estimated in 1836 to exceed 3,000 miles in 
length, were found inadequate to the wants of tie 
commercial interests at the time in question. 

Much attention was bestowed on turnpike roads. 
oo =o een lines = ro communication 

ving t to a hi egree of perfection 
under the direction of Telford. 

Tramways, which date long before canals, «x- 
isted in considerable numbers in the mineral-pr. 
ducing districts; but they were, for the most part. 
of cast iron, and belonged to private owners, fe. 
of them being applied to the general purposes «/ 
commerce. 

There were also some railways, distinguish««| 
from tramways, as their name implies, by bein, 
formed of rails instead of tram-plates, amony 
which was the well-known Stockton & Darlington 
Railway. 

The application of steam in locomotive engine. 
was in an early experimental stage. 

It is needless to mention the name of Georg: 
ee and the important part he took in the 
early establishment of railways. His name wil! 
always be associated with railways, not so mucli 
on account of the engineering ability he display. <. 
but because it was due to his strong convictions and 
his force of character that the Liverpool & Manches- 
ter Railway Company adopted locomotive engines 
for their tractive power; and the commercial success 
of this enterprise formed the starting point of that 
great railway system which now spreads its net 
work and ramifications in many parts of tie 
world. 

That the discovery of a better system of locomo- 


tion by land was greatly needed, is evinced by the 


rapidity with which the railway system has spread, 
pron) the extent to which it has already been car- 
ried. 

The Liverpool & Manchester Railway was opened 
in 1830, and within forty-five years of that time 
Sir John Hawkshaw, in his address to the British 
Association, estimated the total length of railways 
then existing at 160,000 miles, and the capital in- 
vested in their construction £3,200,000,000, 

Since that time (1875) there has been a further 
considerable extension, and the growth of the rail- 
way system continues. And when it is considered 
that China has at present no railways, and Japan 
is only beginning; that the whole of Africa. whose 
ner is estimated by Mr, Brassey at between 

50 and 400 millions, is almost without railways. 
as well asa large part of South America and Cen- 
tral Asia, and that many of our colonies are ill 


m must continue to increase as time goes on. 
In the United States of America the construc 


| Henig it becomes obvious that the railway sys- 


| tion of new lines is actively proceeding, and even 


in this country, which seems well supplied in pro- 
portion to its area and population, the increase 
proceeds, not so rapidly as it has done, but still it 


| continues. 
Miles. 
In 1846 the length was 2,765 and the traffic..... £7,565, 569 
* 1854 - Pe 8,053 ” wf ages 20,215,724 
** 1862 Fs * 13,551 s is plea 29, 128,558 
* 1870 a = 15,5387 ae SS talons 45,078,145 
“3678 ) + “eae ae tee 62,862,674 


The traffic receipts exhibit two separate elements 
of increase, one being due to the increased length 
of line, and the other to the continuous growth of 
traffic on lines already opened—a growth which is 
found to continue even on the oldest lines. 

It is not easy to separate these two elements in 
the traffic retutns, but having devoted some pains 
to the inquiry, it appears that traffic growth, as an 
average throughout all the lines in the United 
Kingdom, and taken over the whole period of thir- 
ty-two years, is rather more than £100 per mile per 
annum. 

The traffic for the three years ending in 1878 has 
been almost stationary, but it was preceded by 

ry large receipts between 1870 and 1874. 
that, at the date of the last annual returns, it was 
hardly back to its normal condition. 

To meet the exigencies of this growth of traftic. 
a total reconstruction of the permanent way, en- 
gines and carriages has been n , as well as 


/means of communication, by the application of | extensive additions to stations, The ae first laid 


| steam to locomotion on land and in ocean naviga- | 


'tion. And as allied to this subject the communi- 
| th 


e powers of electricity. 

It is not alone in the economical results, or in 
the impulse and larger area given to commercial 
enterprise, that advantage arises, but mutual in- 


| of different countries; people are induced to travel 

and enlarge their sphere of observation; dwellers 
in distant places are brought together, and the 
| opportunities for interchange of ideas and thought 
| are increased. 


For some time previous to 1828 great urgency 


‘had been manifested to improve the means of 


transport of and minerals. The canals, 


and the 
which in this country date from about the year ERY and 
Institute of Technology, in Hoboken, where they | —— - nee | 


* Delivered Jan. 13, 1880, on taking the chair for the 
first time after his election. ' 


Co ; : ns /now used on the main lines are o 
| cation of intelligence by the u tion of some of | 89 and 90 Ibs. per yard, and ona — part of the 


down were of wrought iron, 35 Ibs. present. Those 
, between 


—o railways four lines are laid, enabling the 
eel — to be se hon Sea 6 slower 
, thus increasing ve the carrying 
capacity. The engines, original! limited to 5 tons 
in weight, and burning coke for fuel, are replaced 
with others of greatly-improved construction. 
weighing, with their tenders, from 50 to 75 tons, 
and barsing the cheaper fuel of coal. 
Carriages first made after the pattern of coach- 


| bodies, with three small com ts on four 
wheels, are now replaced commodious 


bogie frames. 
from America, witli its 


compartments, ha= 
y introduced. 
While these im ements have added much to 


vehicles running in two six-w 
Pullman 
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the comfort of railway traveling, a complete sys- | 
tem of block-signaling, the employment of con- | 
tinuous brakes, and the interlocking of points and 
signals, have greatly increased the safety, notwith- 
standing.the higher rate of speed attained and the 
largely-increased number of trains. 

It is impossible to speak of railway traveling at | 
this time, without the mind recurring to the late 
most lamentable accident at the Tay Bridge. 

This grave disaster is now the subject of a 
a investigation, the results of which will 
n y be looked for with great anxiety. 

Should this inquiry reveal, as we may hope it 
will, the probable cause or causes which have led 
to these distressing results, it will afford informa- 
tion of the greatest value for future guidance. 

Excepting this one unprecedented accident, rail- 
way traveling exhibits highly satisfactury results 
as regards the safety of that mode of traveling— 
whether conside in reference to the enormous 
numbers who travel, or the distances accomplished 
by habitual travelers. 

The distance traveled by some of the company’s | 
Servants is remarkable. Mr. Allport states that 


some of the older guards of the Midland have trav-! tons; showing an average of about 9) tons each. | entific knowledge than railways, 
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eled 2,000,000 miles, and Mr. Besley mentions two | 
guards on the Great Western, ohe of whom is esti- | 
mated to have traveled 2,400,000 miles, and the 
other 2,500,000, a distance which may be otherwise 
expressed as more than ten times that of the moon 


| from the earth. 


Street tramways, which have long been used in 


| America, are now introduced to a considerable ex- 


tent in the principal cities and towns of Europe. 
They are evidently a great convenience toa large 
class of the public, but whether from the mode of 
their construction or from insufficient care in the 
maintenance of the roads. some of them render the 
traveling of other carriages os the same lines 
of roads very unpleasant—a defect which it is 
hoped may be remedied. Efforts are now being 


| made to introduce tractive force upon them other 


than horse-traction. Among these are a modified 
form of the locomotive steam-engine, the com- 
pressed air engine and an ingenious arrangement 
called the tireless engine. 

Steam navigation had made some progress in | 
1828. The number of steam vessels then existing | 
being 344, with an aggregate tonnage of 30,912) 


| had not been introduced into the navy, and 
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They were chiefly employed in river and coasting 
traffic. 
In the United States of America further progress 


|had been made, the magnificent rivers:of that 


country being among the earliest means developed 
for internal communication. 

At that time all our ships, including war ships, 
were of timber. With a few exceptions, steam 
it was 
considered derogatory in the service at that time 
to be appointed to the command of a steam 
vessel. 

Ocean steam navigation, which now forms the 
links of communication between distant countries, 
had not been attempted, and it constitutes another 
of those great achievements due to the application 
of steam to locomotion. 

As the Liverpool & Manchester Railway was the 
starting-point of the railway system, so were the 
almost simultaneous voyages of the Sirius and the 
Great Western in 1838 the starting-point of ocean 
steam navigation. Its commercial success and the 
extent to which it has been carried are due to im- 
provements which involve a greater range of sci- 
and are the result 
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of deep thought and unremitting perseverance of 
many of our ablest men. 

We are indebted here to the improved knowledge 
of the forms and lines of ships—a subject so ably 
treated by our late lamented colleague, Mr. Froude 
—to the substitution of iron and steel for timber 
in the construction, whereby ships are made of 
greater length and strength and carrying capacity, 
to the greater advantages in propulsion obtained 
by the screw propeller, and to the improvements 
in the steam-engine, whereby the consumption of 
fuel has been so largely reduced. 

The capital invested in ocean steamships, though 
large, is not of that magnitude required for rail- 
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ways; but it is rapidly increasing, both as regards 
the number of ships employed and the dimensions 
and power given to them, 

It appears that prior to 1836, the largest ships 


afloat were between 800 and 900 tons burthen, and | 


about 220 HP. With the exception of the Great 
Eastern, which, though grand in its conception, 
was in advance of the wants of the day, there has 
been an a:most continuous growth in the dimen- 
sions and power employed; and there is now in 
course of construction and nearly completed, the 
steamship Servia, belonging to the Cunard Com- 
pany. 7,500 tons burthen, 10,000 HP., 500 feet in 
ength, built entirely of Siemens-Martin steel, and 
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calculated for a speed of 1714 knots per hour. The 
Allan Company is building another great ship of 
5,500 tons burthen, also to be entirely of steel. 
These magnificent ships will, however, be 5ur- 
passed in ragnitude by the war ships now build- 
ing. The Inflexible, for the English navy, will be 
11,600 tons burthen, 8,000 HP., and carry four 50- 
ton guns; and the Italia, for the Italian navy, will 
be 13,200 tons burthen, 18,000 HP., and carry, four 
100-ton guns. , 
The great ocean steamship, Combining sailing 
and steam propulsion, present in their structure, 
‘and the various requirements necessary for the 
‘speed, regularity and safety with which they are 
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worked, a number of mechanical and scientific ap- 
plications of high order, every one of which is the 
result of much study and mental labor. But the 
ponderous armor-plated turret-ships, armed with 
their powerful artillery, containing steam-engines 
for propulsion, others for turning the turrets, steer- 
ing, lifting anchors, working hydraulic machinery 
for moving the guns, and numerous applications of 
electricity for signaling and firing an electric 
lighting, constitute asa whole a most surprising 
combination of science and skill. 

In these ships the improvements are of two kinds, 
one being directed to the ship itself, its structure 
and its propulsion, the other to performing differ- 
ent functions of manipulation: and as regards 
these latter, admitting the excellence of each of 
the individual contrivances, yet there isa point at 
which their advantage may be overbalanced by 
‘heir number and complexity. 

The extension of navigation has necessitated 
great increase in docks and harbor works. These 
works, some of them of great magnitude and cost, 
are too numerous to describe in detail. They con- 
stitute aspecial branch of engineering of a very 
important character. 

Very large extensions of docks have been made 
in London, Liverpool, Southampton and Hull. 
New docks have been constructed at Avonmouth 
aud Portishead in connection with Bristol, besides 
many other like works in different localities. 

Among the principal harbor works are those of 
Portland, Holyhead and Dublin. The progress in 
harbors, however, does not appear to have pro- 
ceeded so rapidly as to meet the fall requirements 
of the time. 

The number of wrecks annually reported points 
to the necessity of more harbors of refuge, and 


there are evidences that the due development of | 


steam navigation in some parts of our coast is im- 
peded by insufficiency of harbors. 

This is especially observable in re 
communication between England and nce. The 
Channel passage, from its extreme discomfort, in- 
terferes prejudicially with the proper interchange 
of traffic between these countries, and has led to 
many suggestions for its amendment. 

It is satisfactory to learn that the French Gov- 
ernment is about to improve the harbors on their 
coast—a movement which we must hope will be 
followed by a corresponding action on the part of 
this country. 

The steamboat called the ‘* Calais-Douvre” is a 
praiseworthy and toa certain extent successful at- 
tempt to make the best of the existing harbors, 
and mitigate some of the inconvenience of this 


mer service, and the greater room and superior ac- 


commodation afforded by her is not attainable in| On land lines, or in short cables working in con- | 


the rough winter months. 

Canals have ceased to extend in England, to any 
appreciable degree, since the establishment of the 
railway system; but they progress in many parts 
of Europe, where, in conjunction with river navi- 
gation, they afford great facilities for trade carried 
on in sma!l vessels. 

The most remarkable work of inland navigation 
of our time, one which has exercised a great in- 
fluence on the ocean navigation of the East, is the 
Suez ship-canal—a work which will always render 
famous the name of its author, M. Lesseps. 

Another work of great influence on the inland 
navigation trade of Eastern Europe is the deepen- 
ing. of the mouths of the Danube, by Sir Charles 
Hartley. 

There are also two important American works, 
not yet entirely completed, one being the deepen- 
ing of the channel between Long Island and the 
mainland, rendered specially interesting by the ex- 
tensive blasting operations at H<ll Gate; the other 
is the improvement and deepening of the south 
channel of the Mississippi, by Mr. Eads. In this 
work, by the application of comparatively inex- 
pensive means, the channel has been deepened so 
as to permit the passage of much larger ships to 
New Orleans. , 

The communication of public and private intelli- 
gence was formerly dependent on the speed at 
which a man could travel, and, excepting a limit- 
ed application of the old semaphores, the govern- 
ment was in like manner restricted in their intelli- 
gence department. 

The introduction of electricity for the pu of 
telegraphy, and more recently for the production 
of light, and lastly for the transmission of power, 
isa matter of especial interest, as being one in 
which the labors of the Conger eer and the dis- 
coveries originating in his laboratory, are made 
directly appicable to the uses and conveniences of 
man. 

_As in many other discoveries and new applica- 
tions of science, the form which the telegraph re- 
ceived to bring it into actual use was preceded by 
sug, 
Sir cis Ronald, as is well known, made a tele- 
graph worked by frictional electricity, of which he 
pub an account in 1823. 


rd to the | 
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A much nearer approach to the needle 
telegraph was made in an_ experiment by 
my late father (Professor Barlow), who used a 
galvanic battery, and deflected small compass 
needles placed in different parts along the conduct- 
ing wire. By this experiment, of which an ac- 
count appears in the ** Edinburgh Penn 
Journal of 1852,” he found that considerable loss of 
power arosé with increase of length, and he was in 
consequence discouraged from proceeding further 
than determining some of the laws on which that 
decrease depended, and also the relative conductiv- 
ities of different sizes of brass or copper wire. I 
was present at this experiment, and though only a 
lad at the time, I well remember that the battery 
used was the large quantity battery he employed 
in his experiments on electro-magnetism, that no 
coil was used, and that the wires were hung to the 
posts without any insulation. 

The form which the telegraph received at the 
hands of Sir Charles Wheatstone and Sir William 
Cooke, and its application to signaling on the 
Blackwall Railway in 1838, established its practica- 
bility. Through the influence of Mr. ober: Ste- 
phenson and Mr. Bidder, acompany was formed to 
work this invention for commercial purposes, and 
from that time, by the aid of numerous inventions 
and adaptations, and especially by having over- 
come the difficulty of crossing the ocean, the sys- 
tem has spread with a rapidity to which there is no 
parallel. 

In 1875, the total lengths of wire in operation 
was estimated at 400,000 miles. Since that time the 


Eastern Telegraph Company has extended its lines | 


to the Cape of Good Hope, two new cable lines 
have been laid by Dr. Siemens between France and 
| America, and large extensions and duplications of 
land lines have been made. 
There are no means of tracing the traffic growth 


,of telegraphy, but by the introduction of the du- | 


plex system and the automatic working, together 
| with other most ingenious contrivances, the traffic 
must have extended in afar greater proportion 
| than the length of wire in operation. 

| Another application of the telegraph now com- 
;mencing in this country, and already in consider- 
| able use in America is the telephone, first publicly 
| exhibited by Professor Bell at the Philadelphia ex- 
| hibition in 1876. 
'sound of the buman voice and its articulation 
gives it a high scientific interest. 
| commercial instrument consists in saving the time 
| required to write, transmit and re-write telegrams. 
The diminution of power arising from increase 


my father in 1825, renders it necessary to re-trans- 
mit telegrains at the end of long cables. 


| nection with land lines, this difficulty is surmount- 
| ed by relays of power applied at fixed stations, and 
| by employing this ingenious expedient on the Indo- 
| European telegraph, Calcutta has frequently been 
| put into direct communication with London, a dis- 
| tance of 7,000 miles. 

We are indebted to Professor Morse for what 
i|may be termed an extremely ‘‘ happy thought,” 
| namely, the system called the *‘ dot and dash.” It 


‘intelligible meaning by the relative intervals of 
/continuance and discontinuance of action. It is 
applied in telegraphy, both in writing and in con- 
veying messages by sound as well as by sight, and 
‘Sir William Thompson has for some time past 
|urged its adoption, where it would be of the 
greatest importance to the safety of navigation, 
namely, as a means of distinguishing between 
light-houses. 
I fear that I have occupied your time too long on 
| the subject of improved communication, but, ex- 
cepting printing and the steam engine itself, no 
/applications of physical science appear to have 
| produced such extensive and important effects. 
| The penny postage, for which the name of Sir 
'Rowland Hill will always be renuwned in the an- 
nals of this country, could not have existed with- 
,out the aid of railways. Neither would it have 
|been possible without their aid, combined with 
|that of telegraphs, to circulate over large areas, 
| newspapers at the cost of one penny, containing 
| telegraphic information of events which happened 
| in distant parts of the world on the day of their pub- 
| lication. 

The subjects of. artillery and armor plates were 
ably put before F ror ten years ago in the address of 
your past President, Mr. Gregory. Since that time 
|the contest between guns and plates, and the un- 
| avoidable competition among nations for superiori- 
| ty of armaments had led to gigantic apparatus for 
attack and defense. As the magnitude and power 
of guns have increased, changes have been required 
in the metal employed in their construction. In 
1828 the largest guns and mortars were made of 





The power of transmitting the | 


Its value asa’ 


71 


least so far as regards its adoption for the interior 
lining. 

The controversial questions as to the employ- 
ment of steel for the whole gun, instead of a lining 
of steel with an iron covering, and as to breach 
loading and muzzle loading, together with many 
other interesting and important inquiries relating 
to large guns, are now under investigation by a 
very carefully selected tribunal, and the results of 
that inquiry are looked forward to with great in- 
terest. 

Water supply and drainage form a branch of 
engineering which, as affecting sanitary conditions 
is now receiving much attention. Your late Presi 
dent’s address having been mainly directed to 
water supply, it only remains to add that bis pro- 
ject for utilizing Lake Thurlmere for the supply 
of Manchester received the sanction of Parliament 
last session. Important works of drainage and 
other improvements have been effected in most of 
our principal cities and towns. 

By the action of the City of London, and at a 
later period the Metropolitan Board of Works, the 
condition of the metropolis has been greatly im- 
proved and embellished. Old London, Blackfriars 
and Westminster bridges, which in 1828 encum- 
bered and obstructed the navigation of the Thames, 
have been replaced by others affording a much 
larger water-way. The sewage, which used to de- 
liver its black streams at intervals along both river 
fronts, has been carried away by the great drainage 
works of Sir Joseph Bazalgette, to whom we are 
also indebted for the Thames Embankment works. 
Under his advice, and that of Colonel Haywood. 
numerous street improvements have been made. 


'andin the new buildings bordering on them, the 


hand of our architectural brethren is manifest in 
the greately improved appearance of the metro- 
polis. 

If Vauxhall bridge be taken as representing the 
boundary between London and its suburbs in a 


| westerly direction, there have been three suburban 


bridges built, namely, Chelsea bridge, 
bridge and Wandsworth. 

Eastward of Vauxhall, in what may be consid- 
ered the active metropolitan area, the only addi- 


Albert 


|tional public communications made across the 


Thames during the last fifty yearsare the Lambeth 
bridge and the Tower Subway, both constructed 
by Mr. Peter W. Barlow; and Mr. Brunel's foot- 
bridge, since removed and replaced by the public 
foot-way in connection with Charing Cross Rail- 
way bridge. But the extensive increase of the 


| traffic, and the general growth of the eastern and 
| of length in the conducting wire, as pointed out by | 
short sea passage; but this vessel only runs on sum- 


more commercial part of the metropolis, produce 
such great and increasing difficulties with the 
traftic of London bridge, that some other road com- 
munication to the eastward of that bridge cannot 
much longer be delayed. 

In the more ordinary operations of building, one 
of the noticeable changes is in forming founda- 
tions by iron cylinders or caissons instead of the 
coffer-dams formerly used. This newer mode of 
construction was éarly employed in railway bridges 
by Sir William Cubitt and Sir Charles Fox, and its 
most extended and most recent example is found 


|in the great bridge across the Tay. 
| constitutes a species of articulation, which conveys | 


The use of concrete has largely increased with 
the improved knowledge of cements. Concrete 
was formerly used chiefly in foundations and back- 
ing of walls; but in the large extension of the 
Victoria Docks by Mr. Meadows Rendel, it has been 
employed for the entire walls, including their face- 
work and coping. About 450,000 yards have been 
used in these works with very successful results. 

The employment of hydraulic machines has 
largely increased, some being used for producing 
great pressures and moving great weights, others 
are made of quicker movement, water motors, ap- 
plicable to cranes, hoisting apparatus, opening lock 
gates, and many other purposes. 

One of the most striking applications of the 
hydraulic press is that employed by Sir Joseph 
Whitworth in the compression of molten steel. 
Those who have witnessed this process will be 
aware of the enormous difficulties which had to be 
overcome in subjecting large ingots of molten steel 
to a pressure amounting to 6 or 7 tons per inch. 
The pressure thus obtained 1s kept up continuously 
for an hour or more, and completely closes up 
every air space, gas space or other interstice, and 
thus renders the ingot perfectly solid and sound in 
all its parts. 

By a further application of the hydraulic press 
at these works, the use of the hammer is dispensed 


| with in large forgings of steel; the red-hot metal 


junder easy guidance and control. 


is pressed into its required form by arrangements 
Forging by 
hydraulic pressure has at least the appearance of 
being a far superior process to the rough and noisy 
hammering which accompanies ordinary forging. 
It is practiced in Prussia, as well as in this country; 


ions, showing the conception of the idea.|cast iron. In the next stage of advancement | several specimens of the work were exhibited at 


wrought iron was used. And now that guns of | the Philadelphia exhibition of 1876. 


the weight of 80 tons and 100 tons are constructed, The employment of 
the metal employed is steel, which is universal, at ‘tion, which was only 


s as a means of illumina- 
inning in 1828, has in- 
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creased in a remarkable degree during the last fifty 
years. The length of gas mains in the metropolis 
alone was, at the end of last year, 2,500 miles, em- 
ployed in supplying all the private consumers, and 
about 58,000 public lamps for street lighting. 

Mr. Harry Chubb indies me that in the year 
1X78 the quantity of coal decarbonized was !,715,- 
000 tons, and that besides producing nearly 17,500 
million cubic feet of gas, there were residual prod- 
ucts sold of the value of £745,000, 

The coal used appears to be about four-tenths of 
a ton per annum per head of the population, and 
of the gross revenue only 5 percent. is derived 
from street lighting, while 2u per cent., or about 
four times this amount, arises from the sale of 
residual products, The remainder, or 75 per cent., 
is from gas vo private consumers. 

The capital invested in metropolitan gas works 
is about £12,000,000, and for the whole of the 
United Kingdom £40,000,000. 

The brilliant electric light, for which, in its 
resent form, we are indebted to the discoveries of 
Povndes: has latterly attracted much public atten- 
tion. Some attempts were made to utilize this 
light, when its source was derived from galvanic 
batteries; in which manner it was first produced 
by Sir Humphry Davy; but the more recent 
electro-dynamic machines have placed lighting by 
electricity on a totally different footing to that on 
which it formerly stood. 

The exhibitions of this light in this and other 
principal cities during the last year, and the valv- 
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strong has availed himself of it for working a circu- 
lar saw placed at the distance of a mile from the 
waterfall which supplies the power. The deep-sea 
sounding line on board the *‘ Faraday” is hoisted 
by mechan‘cal energy thus transmitted from the 
engine, and Dr. Verner Siemens has succeeded in 
obtaining locomotive power sufficient to convey 
thirty persons by similar means. 

It appears that including all sources of loss from 
converting and reconverting the. energy, from 
friction in the machines and from resistance in the 
conductor, 50 per cent. of the original power can 
be realized at a mile distance, and that with ade- 
quate provisions against heating, Dr. Siemens’ con- 
clusion that it i; ** no ‘dearer’ to transmit eleetro- 
motive power toa greater than to a smaller dis- 
tunce ” will be realized. 

The application of wrought iron in the super- 
structure of engineering works commenced with 
suspension bridges, where the metal is subjected 
only to tensile action. Its employment in large 
tubular girders designed to resist 1upture by trans- 
verse strain, originated with Robert Stephenson, 
Sir William Fairbairn having carried out the first 
experiments for himin 1845, and assisted materially 
with his valuable suggestions. , 

(TO BE CONTINUED.) 
—}> +0 Soo SH —— 


THE TAY BRIDGE. 





It will ke remembered that Mr. Gilkes told the 
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2,000 feet for the train: or, in all, 4,500 square feet 
If the surface had been 4,000 square feet, 10 tons per | 
lb, of wind pressure per foot would have been re- 
quired in each pier and girder, to resist the over- 
turning force of the wind. With a surface of 
4,500 square feet, the margin of safety which a 
weight of 10 tons would have secured, would prac- 
tically vanish: consequently, the bridge could not 
be expected to withstand, without upsetting. a 
wind pressure of 43 Ibs. on the square foot. 

The accompanying diagram of the ground plan 
of pier top of the Tay Bridge shows accurately th: 
position of each column on the pier, and our read 
ers will find no difficulty in using the figures thus 
given in making a revised calculation on the basis 
indicated. It will be seen that although thi 
weights are augmented, the surface is augmented 
also, and that nothing has been elicited so far by 
our investigations to show that the bridge could 
ever have been safe in an ordinary gale, or that a 
hurricane was required to overthrow it. It is 
much to be feared that this broad fact will be 
overlooked, and that valuable time will be wasted 
in preparing specimens and getting tests made by 
Mr. Kircaldy or some other authority to ascertain 
the quality of the metal in the girders and piers. 
It is quite plain that the quality of the metal, 
good, bad or indifferent, had nothing to do with 
the catastrophe. If the columns had been made of 
cold blast iron, if the bracing had been heavy and 
of the best material, the bridge would have been de- 
stroyed allthe same. Itwould have been overturned 





able evidence given inthe Report of the Select 
Committee of last session on Lightning by Elec- 
tricity, leave no doubt of its applicability to many 
important purposes. It is, in Fact, already estab- 
lished in ight hoses where its intensity and power 
are of the highest value. In large public buildings, 
in railway stations, and some large shops, in large 
open spaces, and for street lighting, there are al- 
ready many examples of its application. Whether 
it can be divided so cheaply and rendered suffi- 
ciently convenient for domestic purposes has yet 
to be ascertained. 

In some of the evidence given before the Select 
Committee, and in the Repori itself, there appears 
to be some confusion between the intensity of 
light and its illuminating power. The distinction 
ought not to be overlooked. The intensity ofa 
light bears the same kind of relation to its Ulumi- 
nating power as the specific gravity of a substance 
bears to the weight of the substance. Many power- 
ful minds are now directing their attention to 
electric lighting, and we daily receive evidence of 
its improvement and advance. 

The 20 HP. engine put down only. last year to 
work twenty lights in its immediate vicinity on 
the Thames Embankment, has, by improvements 
applied since that time, been made to work sixty 
lights, some of them at a distance of more than a 
mile and a half measured along the conducting 
wire. 

The latest application of electricity, namely, the 
transmission a mechanical energy, was suggested 
by Dr. Siemens, in his address to the Iron and Steel 
Institute in 1877. The laws which govern tne size 
of conductor, and other features as to its economy 
as a transmitter, were fully explained at a meeting 
of this Institution subsequently, and have since re- 
ceived practical confirmation. Sir William Arm- 


members of the Cleveland Institute of Mining En- 


gineers, in November, 1876, that the surface of 
each main girder of the Tay Bridge, on which the 
wind could act, was 800 square feet, and, although 
the figure seemed small, we accepted it as correct, 
and have used it in all the recent calculations we 
have made. We have recently ascertained, how- 
ever. that the area was about 1,700 square feet. 
Furthermore, we have ascertained that the weights 
which have been published are wrong. So far as 
we can ascertain, they may be stated as follows : 


Girders: Tons. 
Two girders and cross bracing.... ‘ . 240.0 
Thirty-six wrought-iron cress girders. 12.0 
Wooden decking, 6 in. thick 40°0 
Rails and guard rails 17.0 
Chairs : densi ‘ ; : 4.0 
Sundries. say ; 7.0 

Total 320.0 

Pier e 
Six cast iron columns.................... 43.5 
Concrete in sa 39.0 
Horizontal double-channcl iron braces 10.0 
Diagonal braces. . Pea e dan seeneiaeaiet 5.0 
Sundries, flanges, ete aaa 12.5 

Total 110.0 


The total weight available for stability was 
therefore 430 tons on each pier. And these figures 
must he taken in correction of those given in our 
last impression, p. 67, where the estimated weight 
is taken at 380 tons. The corrected weights are 
girder and trestle work, 430 tons; half the weight 
of train, 100 tons; giving a total of 530 tons, in- 
stead of 380 tons, as given last week. The area 


‘available for the action of the wind must be in- 


creased in like manner by 900 square feet. The 
total surfave would therefore be 800 feet for the pier 
—Mr. Gilkes’ figures—1,700 feet for the girder. and 


' bodily. 


Nothing that could possibly have been 
done in the way of stiffening the columns, or 
augmenting their strengtb,could have compensated 
for the want of efficient anchorage. It so happens 
that the piers were too weak to render even such 
anchorage as there was available, and it would be 
breaking a butterfly on the wheel to ascertain that 
the cast iron was rotten, and the wrought iron 
little better than puddled bar. No such decision 
is wanted or expected from Mr. Barlow and his 
colleagues. All the evidence goes to show that the 
design of the bridge was defective to such an ex- 
tent that no perfection of material could make it 
better, while no defect in the quality of the metal 
could make it worse. If the inquiry can prove that 
there were redeeming features in the design which 
we have failed to discover, then Mr. Barlow should 
strain every nerve to make them public at once. 
If, on the contrary, nothing turns up in extenua- 
tion. then let it be frankly confessed that a blunder 
has been committed—by whom it is for the court 
of inquiry to say—and let the nature of this blunder 
be stated very clearly and with all the authority 
that Mr. Barlow's court can give it, as a beacon to 
warn future generations of engineers.—The En- 
gineer. 
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CANAL ACROSS CENTRAL AMERICA TO THE 
PACIFIC. 





The success of the Suez Canal insures the con- 
struction of another ship-canal most important to 
the United States—one which will form anew 
route for its coastwise commerce, which now 
passes around Cape Horn to the Pacific. It will 
reduce a voyage of 18,000 mis to less than one- 
third of that distance, and dimish the time re- 
quired on the way to one-fifth of the time now 
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taken, replacing the vessel under sail with the 
steamship of steel. The Pacific railways are 
adapted to the transportation of mails, travelers 
and express freight. They are important also for 
local traffic: but in no respect suited to our chief 
coasting trade—the conveyance of grain, pro- 





visions, timber, coal, fish and metals, be- 
tween the Atlantic and Pacific. When a 
ship-canal is finished, it will cheapen all 


our routes to the Pacific, and it is safe to predict 
tat it will reduce the rates of freight between the 
Atlantic and Pacific below six dollars per ton via 
the canal, and we may easily foresee what will be 
the future course of commerce. The routes across 
the isthmus and Central America have been ex- 
jlored and surveyed by both England and the 
tnited States, and the estimates for one of them 
are below the cost of the Suez Canal, while the 
prospects of business are far more encouraging. 
The Suez Canal commands the trade between In- 
dia and Europe, but cannot control the commerce 
of China and Japan with the United States, or 
more than half of that between the same countries 
and Europe, while a ship canal between the Gulf 
of Mexico and the Pacific will eventually com- 
mand twice the tonnage that now passes through 
the Suez Canal. 

It will be a candidate for the vast export of 
wheat and other grain from our Pacific coast to 
Europe. The annual production of wheat on our 
Pacific coast exceeds a million of tons, and will 
soon require a million of tons of shipping to con- 
vey it to Europe. The ships would pass twice 
through the canal, and give it two millions of ton- 
nage. The vast coasting trade of the United 
States between the Atlantic front and California, 
Oregon and Alaska would pass through this canal 
both going and returning, and the varied products 
of the Pacific coast, in the shape of timber, fish, 
copper ore and extent of cargoes, would. together, 
add another million to its tonnage. The commerce 
of the United States alone through this 
canal will supply a tonnage equal to that 
which pays six millions of dollars each year 
to the Suez Canal. It will be a candidate 
for ships on their voyages from Europe for tea 
to China and Japan, and on their return, and will 
take nearly the whole tonnage passing between the 
\tlantic States, China. Japan, and the Philippine 
Islands. and between Europe and the Russian Pos- 
sessions, and best accommodate the ships engaged 
in the whale-fisheries of the Pacific. 


ENGINEERING NEWS. 


California and Oregon, and by means of this canal 
may save annually a million sterling in the freight. 

© France it is important for the diffusion of her 
manufactures over the isles and coasts of the Pa- 
cific, while the whole continent of Europe and 
most of South America are deeply interested in 
this enterprise.—E. H. Derpy, in Harper's Maga- 
zine for March. 


++ @ oe 
EDISON’S SYSTEM OF ELECTRIC LIGHTING. 


Concerning the article on the Electric Light 
in Seribner for February, by Mr. Edison's mathe- 
matician, the editor received this note: 

Editor Scribner’s Monthly : 

DEAR Str: I have read the paper by Mr. Francis 
Iipton, and it is the first correct and authoritative 
account of my invention of the Electric Light. 

Yours truly, Tuomas A. Epson. 

From the paper referred to, we quote the fol- 
lowing : 

Mr. Edison's idea in regard to the electric light, 
was that, in all respects, it should take the place 
of gas. Following the analogy of water, the in- 
ventor conceived of a system which should re- 
semble the Holly Water-Works. As the water is 
pumped directly into pipes which convey it under 
pressure to the point where it is to be used, so the 
electricity is to be forced into the wires and de- 
livered under pressure at its destination. In the 
case of water, after being used, it flows away by 
means of a sewer-pipe, and is lost. But it is 
easy to imagine that the waiver used in work- 
ing machinery, for instance, instead of being 
lost, might be returned to the pumps and used over 
and over again. With such a system as this, we 
should have a perfect analogy to the Edison elec- 
tric lighting system. The electricity, after being 
distributed under pressure and used, is returned to 
the central station. As the light results trom no 
consumption of a material, but is mere transmuta- 
tion of the energy exerted in the pumping-process, 
it is therefore seen that all which is essential to an 
electric lighting system is the generator (or pump), 


_the two lines of wire, one distributing the elee- 


tricity, the other bringing it back, and a lamp 
which transmutes into light the energy carried by 
the electricity when it passes from one wire to the 


| other, and in which the energy of the pressure ex- 


ea. to the, 


extent of two hundred millions of pounds, and | 


occupying one hundred thousand tons of shipping, 
torms one item of this commerce, which will ann- 
ually send through the canal nearly a quarter of 
a million tons of shipping. Then we have the 
trade between Australia and Europe, one item of 
which, wool, amounts yearly to three hundred 
millions of pounds. We may safely calculate that 
the Australian ships, out and back. will patronize 
this canal to the amount of three hundred thous- 
and tons. 


presses itself as the light. In Edison’s invention 
the amount of electricity delivered in the lamp is 
determined by the size and resistance in the car- 
bon, just as in water the amount of flow is de- 
termined by the size of the openings. As a great 
many aa jets of water can be supplied from 
one pipe, so a great many lamps or small escapes 
for electricity can be furnished from one wire. 

As in the case of water, the amount of work 
done by electricity—either as illuminant or motor 
—is dependent quite as much upon the pressure 


| from which it escapes as upon the quantity passing 


Peru, with its guano amounting to three or four | 


hundred thousand tons sent annually to Europe, 
Chili, with its copper and nitrates and return car- 
goes, with Guatemala, Mexico, and Central Amer- 
ica, must furnish at least another million of tons. 
Then we have the growth of this commerce while 


the work progresses, together with that due to new | 


facilities, so that the aggregate must reach between 
tive and six millions of tons—nearly twice the 
tonnage which passes yearly through the Suez 
Canal. This estimate is not a high one. Ten years 
since, before the’ grain trade of California had at- 
tained to any importance, the tonnage that would 
seek the canal was set at 3,300,000 tons by Admiral 
Davis, of our navy, and the annual saving in the 
cost of freight, interest, and insurance on the 
property to transported by this canal, was set 
by him at ninty-nine millions of dollars. 

The estimate seems to be a high one, for it ex- 
ceeds the computed cost of the canal itself ; but 
the saving must be immense, as this trade is fast 
increasing, and the cost of transportation may be 
lessened two-thirds by aship canal. California has 
become the chief granary of Great Britain, which 
now requires annually from other nations two 
hundred millions of bushels of grain; she pre- 
fers the wheat of California to grind with her own 
moist wheat, and there is no country but Califor- 
nia where one man can successfully cultivate five 
hundred acres of wheat unaided by either man or 
fertilizer. 

With this canal completed, the grain of San 
Francisco, which is now more than four months 
on its way to Boston or Liverpool, could be landed 
there in less than three weeks. The vessel trans- 
porting it, instead of — one trip yearly, 
would accomplish many trips, by the aid of steam, 
now prohibited by the length of the voyage. 

To the United States the canal will be most use- 
ful in developing the producis of the Pacific coast, 
and exchanging them for our manufactures. To 
the British Isles it is even more important, as they 
draw one-fifth of the wheat they consume from 


through the wires. We might have a system of 
lamps which would give a certain amount of light 
from large quantities of electricity escaping under 
low pressure, or another system which could give 
an equal amount of light from a small quantity of 
electricity escaping under high pressure. As in 
either case the amount of electricity flowing 
through a wire is in a to the size of the 
wire, it will be readily seen that the application of 
pressure made by-Mr. Edison obviates the main 
difficulty in the way of sub-division (/. ¢., in the 
way of the domestic use of the electric, 
light), namely, the enormous size and_ cost 
of conductors. The well-known principle of 
the effect of pressure upon the dynamic 
power of electricity had never been utilized, be- 
cause the proper lamp was still unknown. This 
lamp is Mr. Edison’s main discovery. In order to 
utilize this, one of the plans devised by him was to 
make the flow of electricity intermittent. Enough 
was allowed to escape in a short time, say one- 
third, to keep the lamp all the time supplied. It of 
course wenn require a large wire to furnis! the 
uantity of electricity needed, yet two-thirds of the 
time the wire would be inactive. during which pe- 
riod it could be used to supply two other lamps con- 
structed on the same principle. According to the 
doctrine of probabilities, one-third of a large num- 
ber of lamps would be in use all the time. Such 
being the case, the cost of a conductur would be 
divided among three lamps. The lamps were so 
constructed as to burn steadily all the while, al- 
though the electricity was passing through them 
only one-third of the time. 
ides the enormous practical value of the 

electric light, as domestic iluminant and motor, it 
furnishes a most striking and beautiful illustration 
of the convertibility of force. Mr. Edison’s system 
of lighting gives a completed cycle of change. The 
sunlight poured upon the rank vegetation of the 


| carboniferous forests, was gathered and stored up, 


| 


and has been waiting through the ages to be con- 
verted again into light. The latent force accumu- | 
lated during primeval days, and garnered up in! 


~ 
‘ 
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the coal beds, is converted, after passing in the 
steam-engine through the phases of chemical, 
molecular and mechanical force. into electricity. 
which only waits the touch of the inventor's genius 
to flash out into a million domestic suns to illum- 
inate a myriad homes. 


GENERAL INTELLIGENCE, 


Ee We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us 





GAS AND WATER. 


Racine, Wis., is troubled on account of 


1 / its well water 
becoming contaminated. 


Marlboro, Mass., has need of water-works, and it is 
probable that the want will soon be supplied 


The City Council of Joliet, Ill, is prepared to receive 
bids for the construction of water-works 


There is much waste of water in Milwaukee, and Chief 
Engineer Hilbert is seeking the cause and remedy 


The test-meters and test-burners of Chicago have been 
carefully tested by Gas Inspector Baldwin, and were 
found practically correct. 


Hamilton (Ont.) gossip states that 822,000 is to be 
expended ina stand-pipe and other additions to the 
water-works of that city. 


The Secretary of State of Illinois has issued a license 
to Bellevelle Water-Works Company. Work will 
mence as soon as possible. 


m 


Chief Engineer C. W. Hadley, of Owatonna, Canada. 
has made a report in regard to the proposed water-works 
to be erected at that place. 


A bill respecting water-works for the town of Wing 
ham was read a third time and passed in the Ontario 
Legislature, on the 17th inst. 


The City of Fort Wayne, Ind., has just disposed of 
the remainder of her water-works bonds, amounting to 
$150,000, at 103 and accrued interest 


The Fullerton (Chicago) avenue conduit pump has not 
been in operation for several days because there has 
been no appropriation voted for its operation 


Tokio, China, has a corrupt and defective fire depart 
ment, and the government favors the introduction of 
foreign steam fire-engines. This was attempted seme 
time ago and resulted in riots. 


The Board of Water Commissiovers, of London, Ou 
tario, Canada. have decided to call for tenders for a 
pumping engine, as an auxiliary to the water-wheel, for 
raising water to the reservoir. 


The Brooklyn Board of Aldermen have given the En 
pire Heating and Power Company the privilege of lay 
ing pipes and mains through all the streets of the city 
They offer to heat the public buildings at one-third the 
present cost. 


The City Engineer of Chicago is making diawings for 
a new tunnel under the river at Harrison street for a 
36-inch water pipe. The work, however, will not be 
begun until the price of brick is reduced. Soundings 
are also being made for a similar tunnel under the river 
at Clybourn place. 


The Holly system of water-works is fast approaching 
completion in Troy, N. Y. The work has employed 800 
men for eight months, and cost $249,500 in all. The 
capacity of the pumping macuiinery is 6,000,000 gal- 
lons per day, while the maximum quantity used in the 
city is not over 5,000,000. 


One Holly engine for the Troy (N. Y.) water-works 
has been tested and found correct. The foundation for 
the other engine is finished, but it has not yet been com- 
pleted. It will be necessary to run only one engine at a 
time, as the combined capacity 1s 12,000,000 gallons 
every twelve hours. They will not be worked at night. 


There are 10,883 lamps in Chicago. The rate for the 
North and South divisions is $1.65 per registered thou- 
sand, and in the West division #2. The estimated 
amount consumed is four cubic feet per hour per lamp 
for the entire time designated in the time-table. The 
lamps in St. Louis burn about 2,700 hours each year, 
and cost 830 each. 


An iron tug-boat, furnished with two fire pumps, a 
marine pump which throws 600 gallons per miuute, as 
well as suction pipes for emptying a flooded vessel, is 
kept constantly ready on the Mississippi River at New 
Orleans. It is also provided with a carbonic acid gas 
battery, with which it cheeked a fire on the ship Charlies, 
loaded with cotton, which was but slightly damaged. 
Had the vessel been flooded with water, its cargo would 
have been ruined. 


The Board of Public Improvements of St. Louis, Ill. 
is gre atly troubled about the waste of water, and is 
seeking a remedy. In its official report to the Mayor, it 
states that 50 per cent. of the water pumped out of the 
river runs back without baving been put to any use 
whatever. This amounts to about 14,000,000 gallons 
per day. The bill establishing a water meter system nas 
passed the council, and is now in the bands of a commuit- 
tee of the house of delegates awaiting a report. 


The Cincinnati Board of Council, in estimates made 
for itself, has — that 1,000 cubic feet of gas cost, 
in the retort, 54 c&nts, and that the distribution per 
1,000 feet costs 40 cents: making the cost per 1,000 
feet 94 cents. The Council forthwith passed an ordi- 
nance ir of gas at eae 1,000 cubic 
feet, or $1. which, on the 412,000,000 feet fui - 
nished last year, would, ou the above basis of cost, give 





a profit to the gas company of $272,360, or 6,4, per 


cent. on the capital claimed of $4,250,000. 


At the Jast monthly meeting of the Union League 
Club, of this city, the most important business was the 
reception of the report from the Committee on Political 
Reform, concerning the present and future water sup- 
ply of the city. From this, it would appear that the 
State's officials have worked prematurely in acquiring 
titles to lands adjacent to the omt and Byram rivers, 
as these streams flow through Connecticut, and it is 
necessary to obtain the consent of that State before 
water can be drained from them. Surveys have been 
made for au additonal aqueduct of nearly forty miles 
in length, from the Croton Valley to New. York City. 
The construction, including reservoirs and supply pipes, 
will cost from $15,000,000 to 20,000,000, 


The Omaha Water Works Company has secured the 
franchise and contracted with the city of Omaha, Neb., 
to supply that city with water, and the Holly Manu- 
facturing Company, of pets, N. Y., has contracted 
with the Water Company to build the water works en- 
tire. The works will include 21 miles of mains, 210 
double-nozzle fire hydrants, pumping machinery of 
1,000,900 gallons daily capacity, and for fire protection, 
to supply eight powerful fre streams, 100 feet high, at 


the elevation of Fourteenth and Fountain streets, and a} 


proportionate number on higher ground, the greatest 
clevation being some 250 feet above the Missouri River, 
which is the source of supply. The city agrees to pay 
%100 per hydrant per year for 25 years, for the 210 hy- 
drants, and 880 per year for hydrants on extension of 
mains, and 825 per year on sueh hydrants as may be 
placed intermediate, The Holly. Manufacturing Com- 
pany will begin work without delsy, and will, it is ex- 
pected, complete them in November next, although they 
have one year in which to do the work. J. D. Cook, of 
Toledo, is the Consulting Engineer, and will proceéd 
with the river work at once. 

The water question bas been considerably. mixed in 
(maha, but we are informed that the o ition te the 
Hfolly plan has nearly all passedaway. The whole mat- 
t ‘r was thrown open to-competition to satisfy the con- 
t uding party, and the Omaha Water Company was the 
only other bidder. The destruction of an extensive 
packing establishment there recently was a severe lesson 
to the people, and further strife and delay was shown to 
be very dangerous. We hope Omaha will soon, be in 
the enjoyment of a complete system of water supply. 


oe 
ELECTRICITY. 


There is a wovement on foot to construct a telephone 
line from Glasgow to Fayette, in Missouri. 


The American Union Telegraph Company is running 


a new line from Philadelphia to Pittsburgh, thence to 
Altoona 


The Michigan Central Railroad is about to make a, 


practical test of the Union electric signal, thanufactured 
in Boston. 


Jobn King, receiver of the Ohio & Mississippi Rail- 
road, will contract with the Baltimore & Ohio Telegraph 
Company for the erection of its lines along thaf road. 


The Brash Electric Light -is used by the Riverside 
Worsted Mills, of Providence, R. L, where 71 lights 
displaced 578 gas-burners. These last cost $6.93 per 
hour, while the Brush lights cost $2.20. 


The electric light experiments on the Waterloo bridge, | 


London, with the Jablochkoff candle, have resulted suc- 
cessfully. A 20 horse-power-engine sustained 60 lights 
of from 500 to 700 candle-power each,» The length of 
the circuit was over 84¢ miles, From this it will be 
observed that itis practicable te realize 1500 candle- 
power for every horse-power expended. Mr. Edison, 
when dividing the ugnt, has succeeded in getting only 
from 150 to 200 candle-power per horse-power used. 


German telegraphic engineers have lately been ex- 
perimenting with aluminium as a material for telegraph 
wires, This metal can easily be drawn out to a very 
much finer gauge than is possible with iron, and its con- 
ductibility is twice as great as that of iron wire. 
excessive cost has hitherto prevented its use for the 
purpose indicated, but it is found that an alloy of alum- 
inium and iron can easily be made, which will produce 
a wire both finer and stronger, and less susceptible to 
atmospheric changes than iron wire, while it is much 
superior as a condecting medium. 


bona ede 
STREETS, DRAINAGE, ETC. 

During the present year the Board of Public Works of 
Milwaukee will construct the following sewers: Timber 
sewer in Mineral street and along Davidson street to the 
centreof Walker street, about 500 lineal feet; pipe sewer 
in National avenue from Greenbush to Grove street; pipe 
sewer in National avenue from Second avenue to a con- 
nection with the sewer in First avenue: a brick sewer in 
Maple street, from Hanover street to First avenue; pipe 
sewer in first avenue, from Lapham street to a connec- 
tion with the Maple street sewer; Grove to Mitchell, and 
Maple to Mitchell, and several others yet to be decided 
upon. 


BRIDGES. 


Wooden bridges weigh about the same as iron ones 
of equal strength. 


The Champaign, Havana & Western Railroad is 
building a bridge at Havana, Il. 

A new structure will not supplant the pontoon bridge 
over the Mississippi at Prairie du Chien, as was reported 
by the Western papers. 

Chicago will probably construct @ bridge over the 
river at Dearborn street, at a cost of $59,282. It will 
have a draw of the usual length, the necessary piers, and 
a short viaduct or approach at each end. 


The St. Paul & Chicago Shortline Railroad has been 


t Island & Pacific Railroad; two wrought-iron s 


' the company by large land owners along the route, 


Its | 
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surveyed, and its completion at an early day is assured. 
It proposes to bridge the Chippewa and Wisconsin riv- 
ers. They are to be not less than 150’ feet in length, | 
with two openings of not less than 60 feet each, and a | 
span not less than 120 feet. 


The engineers now making soundings on the river at 
Lexington, Mo., to ascertain to what depth it will be 
necessary to go to get a solid rock foundation for the 
piers of the railroad bridge, are busily engaged with a 
sufficient force of assistants. At the first sounding, rock 
_ struck at a depth of 47 feet 9 inches; at the second, 
62 feet. 


Col. “Gzowski objects to the low-level and the draw 
rinciples of the Coteau Bridge, notwithstanding the 
‘act that the International Bridge over the Niagara 
River, built by him, is on the low-level plan and has a 
wide draw. he four low-level draw-bridges over the 
Welland Canal work admirably. These present a prac- 
tical refutation of his objections. 

Among recent contracts taken by Messrs. Kust & 
Coolidge, of Chicago, and. that are now in process of ex- 
ecution, are the following: For Chicago & Northwest- 
ern Railway: One wrougbt-iron span, 200 feet clear 
length, for Mississippi River Bridge, at Clinton, Ia.; 
one wrought-iron draw, 206 feet long, together with 
iron turniug-table, across the Minnesota River at New 
Ulm, Minn.: ove wrought-iron 150 feet span, for Mis- 
| sissippi River Bridge, at Rock Island, for Chicago, Dace 
ns, 125 
feet and 80 feet respectively, for the Hot Springs Rail- 
way, Arkansas; four combination spans, for Central | 
Branch, Union Pacific Railroad: materials for renewals 
of seventeen spans, Missouri Pacific Railway: casting | 
house roof, for Joseph H. Brown Iron & Steel Co., South 
Chicago: two thousand car-axles; one stoue-planing ma- 
chine, for Mr. Edwin Walker, Lemont. Tl. 


— 000 
RAILROADS. 


Work on the Colunibus & Northwestern, Railr ad, | 
under Chief Engineer Huntoon, is progressing rapidly. 


The railroad from Battle Mountain Station, on the 
Central Pacific Kailroad, to Austin; Nev., is finished. 


Chief Engineer 8S. F. Rock and corps are completing | 
the surveys of the Columbus, Maysville & Southern | 
’ Railroad. 


The Minneapolis & St. Louis Railroad will be ex- 
tended from White Bear, its present terminus, to Tay- 
lor’s Falls. The entire line will be put under contract at 
once, 


The vewly-incorporated Morris & Eastern Railroad is 
to run from Morris, Ill., toa junction in Will County, 
' with the Joliet & Valparaiso (Ind.) Railroad. The capi- 
tal is $500,000. 


The Louisville & Nashville Railroad, by a combina- 
tion with the Georgia Central Railroads, to last five | 
years, has obtained control of —- port on the South | 
Atlantic coast except Brunswick, Ga. 


DELAWARE Bay & Cape May RaiLroap.—The ex- | 
tension of this railroad to Sewell’s Point has been | 
abandoned, because of obstacles thrown in the way of 


A project is on foot for constructing a railway from | 
Montrea], Can., to Huntington County. Application 
will be made at the next session of the Quebec Legisla- | 
ture for an act of incorporation to carry ont the scheme, | 

Further details regarding the St. Louis, San Francisco | 
& Atchison arrangement for the building of the Atlan- | 


, tie & Pacific road are that the read is to be built in two | 


divisions. The cost of the first division will be about 


' $12,500,000. 


‘Lhe Minneapolis & St. Louis Railway will at once | 
proceed with the construction of the easterly extension | 
of their road from White Bear, Minn., to Taylor's 
Falls, a distance of thirty miles. This is a portion of 
the proposed Sault Ste. Marie route. 


Surveys forthe Manchester & Ashburnham Railroad 
were begun at Manchester, N. H., on the 16th inst., un- 
der the direction of Walter F, McConnell, Chief Engi- 
neer. Surveys of one of three routes pro’ , were 
made in 1877, and surveys of the others will now be 
made, and probably the most feasible’route constricted. 

Large and numerous improvements, preparatory to 
next summer's traffic, are being made on the Camden 
& Atlantic Railroad, including the laying of an addi 
tional track from Camden to Haddonfield, and also in 
Atlantic City from Arctic avenue to the draw-bridge. 
Two new engines are being built, and the cars are ali 
being refitted. 


The Brooklyn & Coney Island Central Railroad 
Company has applied to the Brooklyn Common Council 
for permission to build an elevated railway from Fulton | 
Ferry through Furman and Columbia streets and Ham- | 
ilton avenue, und other streets and avenues to the city 
line, near the Brooklyn terminus of the Prospect Park | 
& Coney Island Railroad. 


The last proposed grand railroad combination is that 
for the completion of an independent and intermediate | 
line of railroad from the West tothe South Atlantic. 
This line comprises the Knoxville, Columbia & Charles~' 
ton lines, and the port is Charleston. When the neces- | 
sary extensions are built it will shorten the distance be- | 
tween Cincinnati and Savannah more than 100 miles. _. 


The engineer corps of the St. Paul & Duluth road has | 
been directed to report upon the feasibility and - 
cost of extending the lize across the mouth of the St. 
Louis River, from Duluth to Rice’s Junction. It is sur- , 
mised that this is the preliminary movement of a pro- | 
jected extension of the road from Duluth to Ashland, 

| when it will form a connection with the South Shore 
line to Sault Ste. Marie. 


| chi 


| and getting the velocity of the current. 
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! ‘The Central Pacific shops at Sacramento, Cal., are 
|now making wrought-iron car-wheels for use on the 
road. The wheels have fourteen spokes, the spokes. 
rim and hub being forged separately and welded tu. 
gether, all the forgin a done by special ma- 

designed by Master echanic A. J. Stevens. 
The w have steel tires, and are to be given a care- 
ful trial in comparison with cast-iron wheels. 


The Chesupeake & Ohio Railroad contemplates ex 
tending its line. The present Eastern terminus is Rich- 
mond, with an extension to the James River. The com 
pany hasa franchise for extending this end to the 
Chesapeake Bay. The present Western terminus is 
Huntington, Ohio. Plans have been arranged for the 
speedy completion of the Big Sandy extension, which 
will perfect an unbroken connection to the Southeast. 


The Pennsylvania Railroad is now building the con. 
nections between the Southwest road and the Scottdale 
branch. Sir Julius Vogel, the Agent-General for New 
Zealand, had a co’ mdence with many eminent me- 
chanical and railroad engineers, on the comparative 
merits of English and American locomotives. In this 
Mr.R.M. Brereton, an experienced engineer, argued that 
the railway systems of India and the knglish colonies 
ought to be planned, the bridges built, and the locomo- 
tives constructed, after American patterns. In actual 
tests the American engines made from 8,000 to 10,000 
more miles per year than the English. ‘lhey were 
cheaper, more economical in the use of fuel and simpler 
in construction. Owing to these facts, the English loco- 
motives have been driven not only from New Zealand 
but from Canada also, 


RIVERS AND HARBORS. 


Locomotives are used on canal towpaths in France. 
They are of light build, not weighing over four or five 
tons, and are managed easily by one man. Barges are 
thus drawn at a spee | of two miles an hour. 


The government engineers have completed the surveys 
of the several routes og for the canal to connect 
the Chesapeake an laware Bays. The so-called 
Sassafras route will probably be selected. In this the 
length of the ye proper would be 16.20 miles long. 
would cost #8, ,000, and would save 195.75 miles. 
The Choptank route would be 37.67 miles in length, 
would cost $16,500,000, and would save 175 miles. 


The Mississippi River Improvement Commission will 
resent a report to Comeres about the Ist of March. 
t will be a recommendation for an appropriation to 
carry out the plans and estimates made by the commis- 


| sion. The amount that will be asked for is not given, 
| but it is rumored that it may be between $3,000,000 and 


$4,000,000. The commission has already expended in 
the neighborhood of $50,000 in surveys and general ex- 


, penses. The appropriation made by Congress for the 


preliminary work was $75,000. They have 200 men 
employed triangulating, making soundings and borings 
The total ex 
penses run in the neighborhood of $13,000a month. 


The work on the deep water terminus at St. John. 
N. B., was on the 5th inst. accepted by the Department 


| of Public Works. The work was begun in June, 1877, 


and since that time 605 feet have been added to the 
northern face of the wharf, with harbor face of 480 
feet on the pier running north and south, and a slip 620 
feet long and 120 feet wide at the entrance, affording 
altogether accummodation for eight or nine large ves- 
sels, besides.several small ones. The southern side of 
the southern wharf will not be used by vessels, and will 
serve as a breakwater. The contract price was $174.,- 
000. Considerable work yet remains to be done by the 
government, but it is expected that before summer the 
work will be entirely finished. It is said that the con- 
tractor has made $70,000 on his contract. 


CONTRACTING. 


Peoria, Lil. , will probably get an appropriation of 8500, 
000, with which to construct public buildings. 


The bids for the vaults in the uvew Court House, Chi- 
cago, were not satisfactory, and will be re-advertised. 


The contracts for the 127 miles of the Pacific Railway 
in British Columbia, will be given to Onderdonk & Co. 


Contracts for over 100 miles of the road of the Texas 
Pacific Railway Improvement Company, will be let 
next week. 


The contractor fur the Winnipeg (Canada) bridge has 
given out sub-contracts of various portions of the work. 
which will be vigorously pushed. 


The proposals for the iron- work of the Madison street 
bridge, Chi . were considered by the City Engineer 
as being too high, and no contracts were awarded. 


ame aah renee new ——, building in Detroit, 
ich., is generally approved, a necessary appropri- 
ation will prababty be made. The annual rental for of- 
fices is $5,000, and valuabie documents are not properly 


Commissioner Waller, of Chicago, has elected to reject 
all the bids made for sewer-brick, a few days ago, and 
to re-advertise. He thinks the competition was too lim- 
ited, and that aoe asked were too high, consider- 
ing the fact that they are to be paid for in cash. 


Wm. H. Williams, a well-known railroad contractor 
has sold his contract and charter for building the Lehigh 
& Eastern Railroad toa _~ of Boston capitalists for 
$75,000, The road will be built in she spring. and will 
run from ae eee Water “ap to Port Jervis -_ 
thence to ‘oughkeepsie a direct 
and wouee ttn Putiodicighte to Bata ee 
ton Express. 
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Tue ‘‘ Berkeley Club,” of Orange, N. J., is an 
organization of a large number of the most promi- 
nent citizens of that widely-extended suburb of 
New York. The club gave a reception on Wednes- 
day evening last, the main feature of which was 
an exhibition of rare engravings and etchings from 
the collection of Jas. L. Claghorn, Esy., of Phila- 
delphia. Among the most recent subjects discussed 


Water Supply of Orange and Adjacent Towns,” 
and it is believed that if sutticiently vigorous efforts | 
are made by those interested, something detinite 
will be effected. The attention of engineers is 
invited, as the problem is an interesting one. The 
valuable report of Messrs. Croes and Howell on the 
** Newark Water Supply ” bears upon this subject. 
It is hoped that further effort will accomplish the 
desired ends of supplying all the region embraced 
in Newark and vicinity with suitable sanitary im- 


provements. 
— — 


Sinck ‘‘ H. M. 8S. Pinafore” first set her sails in 
the breeze of popular favor, probably no other sub- 
ject has been so widely advertised as the new 
“game of 15,” which is dividing public attention | 
just now quite equally with the *‘ third-term boom” 
and the interoceanic-canal problem. Little cubes, | 
numbered from 1 to 16, fill a box three inches 
square. No. 16 is taken out, the others placed ir- 
regularly; the problem is to arrange them in regu- 
lar order without lifting-from the box. After the 
election of officers at the annual meeting of the 
New York Academy of Sciences on the evening of 


to a discussion of the ‘fifteen puzzle ” and its pos- 


upon any assumed ratio, and especially in the 


in the rooms of the club is *‘ The Sewerage and‘ mation. because 


the 28d inst., the learned savans devoted sometime | _ 
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| mining regions ; in the third column we _ pre- 
sent a list of cities. towns and villages having 
a population of 2,500 andover, in 1870, number 

ing 1,179, but which at this date will number 
fully 2,500; from Mr. Prince’s list for this year we 
take column four, showing 570 places in the United 

States'and the Dominion having a public water 
supply completed or in construction, of which 159 
are private enterprises, the balance being owned by 

the municipal corporations; in 1878 the number was | 
450, which shows an increase of 120 in two years. | 
This list must, however, be to a certain extent im- 

perfect, and it would be interesting to know of just 

how much importance some of these *‘water-works” 

are. We give the table as a commencement of 

something that will in time embody the most valu- 

ble water supply statistics that can be obtained. 

We feel a little delicacy in applying to Water- 

Works Superintendents and companies for infor- 

we know that within the past 

tive years they have been a good deal bored with 

similar applications. We do wish, however, 

to yet into a tabular form the actual condition of 

the water supply of this country and Canada, and 

any corrections of the accompanying figures. und 

additions and suggestions, will be gratefully —re- 

ceived and published. The present table is offered 

mostly as placing before engineers and contractors 

the comparative extent of the field which is still 

open for the use of their talents and money 

in this one subject of city improvement. 

While there are a number of quite populous 

cities still unsupplied with water, there are 

a great mary small towns and villages whose in- 

habitants, by « proper showing of the advantages 

in point of comfort and safety, could be induced 

to think favorably of the introduction of water 

for public and domestic uses. Until a sufficient 

supply of water is obtained, no system of sewer- 

age can be projected, and the subject of sanitary 

improvements is now becoming so prominent that 

Civil Engineers should not fail to awaken to the 

situation and by their supposed superior intelligence 

in the matter, take the lead in advocating them. 








sible combinations. The number of these was over = 23 & $ 4 
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Mr. Edward Prince, C. E., Superintendent of Temas°* 000... “wgooo 84 
Water-Works at Quincy, Ill., has, with most inde-’ Rhode leland.... seseees estoiee “ 5 3 4 
fatigable industry and at considerable expense, for Maryland . 860,000, 12 a ae 
the past four years, been. compiling statistics of oe Athen Sees L210. 1 S35: 3 
water-works construction in this country and the Minececta ay - 3 ‘ a : 
Dominion, and on Feb. 1 of each year he pub- Oregon |...) | 95,000 1 ea. 8 
lishes a list of water-works completed and pro- Kansas..-...---------- oea,ens ; re | 
jected to that date. We have just received the | South Carolina... ..... 700,000 3 eo. 2.2 
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have given the population of the States mentioned | pace e ame ee gens" : 
in the first column, as estimated in 1876 by the pub- ees eeSp ene oot Hh speed ; =: oy i 
lishers of ‘‘ Mitchell's Atlas,” figures which, in the | Nebraska ......... .. 150,000, 2 1 i 
Western States and Territories, must now be very We sees cddvepeeate oS ce, ak ae. 
largely increased, and which cannot be estimated WRN c500 cept eee 1,179 570 150 «450 
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M. DE LESSEPS AND THE AMERICAN SO- 
CIETY OF CIVIL ENGINEERS. 

The event of the week in engineering circles is 
the arrival of the Count de Lesseps, of Suez Canal 
faine, and now engaged in ** promoting” a still 
greater scheme cf canalization 
achievement. 


than his first 
As we have recorded elsewhere, 
M. de Lesseps was presented to the American pub- 
lic at a special meeting of the American Society of 
Civil Engineers, held in the theatre of the Union 
League Club House, on Thursday evening, when a 
arge and intelligent audience listened to the pre - 
entation of the merits of the Panama route for an 
Interoceanic Canal by the distinguished advocate 
of the scheme. 

The American Society of Civil Engineers in- 
c udes in its membership the majority of the most 
intelligent and active members of the profession 
which it represents, and who are located in every 
State and Territory of the Union, and in the 
Dominion of Canada. The Society has already ac - 
complished a large amount of valuable results 
from papers and discussions which have come be- 
fore its meetings and have appeared afterward in 
its printed transactions. Many of the benefits 
arising trom the adoption of ideas which have 
emanated from this Society are now being enjoyed 
by the public in many ways that are unknown to it, 
and for which the Society gets small, or even no 
credit. 

In November last, the subject of Interoceanic 
Transit by Canal or Railway was first brought 
prominently before the Society in « paper by Mp. 
A. G. Menocal, the Engineer of the Nicaragua 
route, and, at present, in the service of the Nica- 
raguan government. The paper has been published 
in full in this journal, and it hes elicited a very 
considerable discussion by members of the Society 
and by other gentlemen not connected therewith, 
but who, being interested in the subject, were 
invited to discuss it in the rooms of the Society. 
So it is, that advocates of the Nicaragua, San 
Blas, and Tehuantepec routes have been listened 
to in advocacy of the merits of their respective 
schemes, and while some of what has been said has 
already been published, the main discussions are now 
in type and will soon be issued to members. These 
meetings have been open to all persons interested in 
the canal question, and many not connected with 
the Society have availed themselves of the oppor- 
tunity to be present. Comparatively little has 
been said about the Pauama route with open 
cutting from sea to sea. as it has generally been 
felt that it would be advisable to await the inves - 
tigations of M. de Lesseps and his engineers upon 
that route. The report of the Engineerirg Com 
mission having been published, and M. de Lesseps 
and his staff being in this city, it was eminently 
proper that the American Society should invite a 
dizcussion of the Panama route under its auspicer. 

So faras can see, the Society could not well do 
otherwise, even if it wished to, and the introduc- 
tion of M. de Lesseps at the Union League Theatre, 
on Thursday evening was no more than the similar 
courtesy that has been extended to the advocates 
of other and rival schemes. The Society asa body 
does not indorse any scheme, and we understand 
that it never indorses schemes of any descrip- 
tion whatever, no matter from what source 
they may come. M. de Lesseps has been 
received with all possible courtesy by the 
Society as a mark of its recognition of the 
eminent services he has rendered to the Engineer- 
ing profession, and which would be rendered with 


‘equal readiness to similarly distinguished engi- 


neers. The subject of the Panama route has now 
been laid before the public by the address and dis- 
cussion of Thursday night, and by the published 
reports of the Engineering Commission; its further 
discussion will be continued at the regular meet- 
‘ings of the American Society; when all the avail- 
able data have been accumulated, engineers whe 
| bave studied the subject can make up their ceu- 
‘clusions, and we cannot but think that th 


+ 


5 
& 
ved 


aed 
ue 


eee Raich = 





e ~ 

Ne a eee are career eee eeneet oe enemy eat ene 
me ag er SRY oe, et 
3 ° 


eed 


76 


~ - - ee - a 


Fes. 28, 1880. 


ED — 
—— 


ENGINEERING NEWS. 


mature opinions of imany of these men, | finished breakfast, an early morning reception was The ‘ water-tower ” was in the house and was als, 


who are eminently fitted by education and 
experience to judge of the respective merits of 
the various routes proposed, will have a great deal 
to do with the success of the schemes now before 
the public. The question of an interoceanic canal 
to join the Atlantic and Pacific oceans is perhaps 
the most prominent problem in engineering and 
finance now before the public, and its development 
by M. de Lesseps and his rivals will be watched 
with interest henceforth till success or failure is 
a sured. 


—----———-- =< +o ere - 
PERSONAL. 





Capt. J.C, Turner has been appointed Chief En- 
gineer of the Marietta & North Georgia Railroad. 
He formerly held the same position on the North- 
eastern, of Georgia. 

Count de Lesseps, Countess de Lesseps and three 
of their seven children; Justin Dirks, C. E., of 
Amsterdam; Henry Bionne, Secretary of Count de 


held in the parlor of his suite of rooms, at which exhibited. Then came an exhibition of the quick 
all the members of the committee were severally work by which an engine may be on its way to 4 
introduced to M. de Lesseps and shook his hand. fire within fifteen seconds after the sounding 
He speaks English with difficulty, and French was the alarm. 

the medium of conversation of the day. Ati] From here the party visited an Erie Railro.: 
the party set out in procession afoot to the Fiftieth grain elevator in Jersey City, and, returning to th. 
street station of the Sixth Avenue elevated Fifth Avenue Hotel, witnessed an exhibition |, 
road passing the Reformed Church at Forty-, the Fire Department, thence to the private resi- 
| Eighth street, and, stopping for a time to in- denceof Mr. E. N. Dickerson, No. 62 East Thirt, 

‘spect the Cathedral at Fiftieth street and Fifth fourth street. and an inspection of the many a; 

avenue. At the station, M. de Lesseps got his first pliances of that wonderful mansion. after whic\, 
| glimpse of the elevated railroad system of New| the party returned to their hotel. The evening wa- 
| York, which he was anxious to examine. Vice-j| spent in receiving visitors. On Thursday M. «i 
President Winslow, of the Manhattan Company, ! Lesseps sat for his photograph at Mora’s, No. 71) 
was on the platform and signalled down a train! Broadway, and in the evening attended the speci! 
|which was in waiting on the switch above Fifty-| meeting previously, announced. 

third street, under the care of Superintendent On- The meeting at which it was announced that Count 
'derdonk. There were two cars, which made plenty de Lesseps would take part in a discussion of th: 
(of room for the party. Among those on the train subject of the Interoceanic Canal was held in th: 
| besides M. and Mme, de Lesseps, were Walter evening at the Union League Theatre. A larg: 





Lesseps; E. Boutan, geologist: J. Daugatz, C. E., | Katté, Chief Engineer of the New York Ele-’ 
one of the prominent engineers of the Suez Canal: vated Railroad; O. Chanute, Vice-President of the 
A. Couvreux, C. E., M. Gallay, C. E., M. Dauprat, | Society of Civil Engineers and Chief Engineer of 
C. E.; General W. W. Wright, C. E., arrived in the Erie Railroad; John Bogart, Secretary of the 
New York by the steamship Colon, from Panama, Society; Major G. W. Dresser, Chairman of the_ 


audience assembled early, that filied and over 
flowed the auditorium. The front portion of the 
house was largely occupied by members of the 
Society and other engineers, several Japanese and 
other foreigners among them: while there wer 


on the 24th inst. and registered at the Windsor, Special Committee; J. J. R. Croes, Charles Mac- also many who were not practical engineers, but 
They will probably remain in this city one week, | donald, E. R. Andrews, General Horace Porter, _were interested in engineering projects. Ther 
after which M. de Lesseps will visit several of the | José F. Navarro, Dr. Rufus Gilbert and Nathan’ were also a number of ladies. Nearly al! the ladies 
most important cities, going as far west as San| Appleton. Of M. de Lesseps’ party were Mr. who accompanied the visitors about the city on 
Francisco, Dirks, the Dutch engineer, and Messrs. Douzat, Wednesday sat in front. with Mme. de Lesseps. 
— re | Boutan, Couvrex, Dauprat and Gallay, The ladies MM. de Lesseps, accompanied by Herr Dirks 

DE LESSEPS IN NEW YORK. vith’ Maine: de ‘Leatena . wae MAM Malian: “Sea | : = ia | 

aeere | with Dime. asseps were Sits. Koebling, Mrs.|M. Boutan, M. Dauzots, M. Bionne. M. 

Count Ferdinand de Lesseps, the promoter of the Bogart, Miss Chanute, —_ Katte, Miss Andrews, Courveux, M. Dauprat and M. Gailley, hi 
Mrs. Macdonald and Miss Dresser. staif, and escorted by Octave Chanute, Vice- 


Panama Canal, accompanied by Madame de Les- | 

seps, three children, and several of the corps of ‘The train ran to One Hundred and Fifty-tifth President of the Society, entered at eight o'clock 
engineers that have been assisting in the exami- | Street, Mr. Katte answering the inuutnerable ques- and took seats at the front of the stage. The 
nation of the Panama route for the proposed inter- | tions in regard to the construction of the line. High | venerable Peter Cooper occupied a chair to the lett 
oceanic canal, arrived in this city by the steamer | Bridge near ut hand, suggested the Water Supply of Herr Dirks, while other places on the staye were 
Colon on Tuesday morning last, at six o'clock, ; System ot New York, which was explained by the , occupied by Ashbel. Welsh, Alex. L. Holley 

Owing to the early arrival of the steamer, the for- | aid of maps, ulustrating itg extent. From this, Samuel L. Sinedley, Chief Engineer of the city o1 
mal arrangements for receiving M. de Lesseps were | Point the train ran through to the Battery, and after| Philadelphia; George S. Webster, Major Charle 

disarranged, but a number of promine at gentle- | 4 look at the busy scene on the river from Mr. Mclllvaine, Colonel W. H. Paine, F. Collingwood, 
men were on the dock ready to welcome the dis- | Starin’s steamboat pavilion, the party proceeded to) C. Vandervoort Smith, William E. Worthen. W. 
tinguished visitors, who at once were driven to the | Franklin Square. In the offices of the engineers W. Wilson, John Bogart, Charles L. McAlpine. A\- 
Windsor Hotel, which is headquarters of M, de of the Brooklyn Bridge, in the shadow of the fonse Fteley, of Boston;GeorgeS. Greene, Jr., Theo- 
Lesseps during his stay in this city. anchorage, were found President Henry Murphy, , dore Cooper, Thomas C. Keefer, of Ottawa, Ont.: 





Soon after his arrival at the hotel, Count de Les-|John T. Agnew, J. ‘S. T. Stranahan, J. G. | Clemens Herschel, of Boston; John D. Van Buren, 
seps was waited upon by a committee from the {Davis and Alex. M. A. Agnew, of the W. H. Grant, E. B. Van Winkle, Stevenson Towle. 
American Society of Civil Engineers, consisting of Board of Directors, with engineers W. H.; Charles H. Meyers, Dr. Thomas Egleston, Charles 


Messrs. John Bogart, J. J. R. Croes, G. W. Dres- Paine, C. ©. Martin, F. Collingwood, F. R. Pro-; E. Emery, General Theodore E. Ellis, of Hart 
ser, W. E. Worthenand E. R. Andrews. Arrange- | basco, Geo. W. McNulty and Frank Moore. Upon | ford; Edmund Yardley, Alfred P. Boller, ©. ©. 
ments were made with him for a visit with the the wall was hung a drawing a dozen yards long Martin, Horatio Allen, Nathan Appleton, Walte: 
committee to various points of engineering inter- | giving in elevation the bridge from end to end, Katté, G. W. Dresser, W. M. Twomey, Charles 
est about the city, such as Hell Gate and the East | With the distances and heights marked upon it.| Macdonald, J. J. RK. Croes, General Cullen and 
River Bridge. In accordance with a desire on the | With Col. Paine by his side, M. de Lesseps went Geueral Newton. Among those present in the 
part of Count de Lesseps to make his first public | over the drawing, pointing out various parts audience were Frederick W. Kelley, William EF. 


appearance here before the American Society of 
Civil Engineers, it was further arranged that a 
special meeting of the Society should be heid at 
the Union League Theatre, on Thursday evening, 


when the subject of the interoceanic canal would | 
be discussed, M. de Lesseps and his assistants tak- | 


ing part. After the meeting, a reception to be held 
in the parlor adjoining the theatre. Other arrange- 
ments were also made for a reception by the Geo- 
graphical Society, at 11 West Twenty-ninth street, 
on Friday night, and possibly for a public meeting 


in Chickering Hall later. The public dinner,of which | 


mention has already been made (page 59 axte), will 
take place on Monday night at Delmonico’s. 

In accordance with the foregoing programme, 
M. de Lesseps and party remained at their hotel 
during Tuesday, to rest, and also to receive such 
visitors as might call to pay their respects. 

According to programme, M. de Lesseps was 
taken in charge on Wednesday by the committee 


of the Society of Civil Emgineers, and from break- , 
and drove rapidly to the fire-engine house at the feasibility of the undertaking, when the Chair- 
‘Centre and Chambers streets, where President | man inquired of M. de Lesseps what are the esti- 


fast to dinner had really a hard day’s work of sight- 
seeing. It had been arranged that the party should 
start from the Windsor Hotel at 11 o’clock, and an 
hour before that time the members of the com- 


| where novel means of overcoming difficulties had | Dodge, David Dudley Field, Professor Silliman, 
been resorted to, and asking about them with sharp Edward N. Dickerson, General Alexander Shaler. 
d serimination. ‘It would be better with a ship Cyrus Butler, A. A. Low, William C. Kingsley. 
at full sail marked below it, then we could judge | Elie Charlier, Jr., General Horace Porter, Genera! 
better of its actual size,” was his remark when he Winslow, the General Manager of the Manhattan 
saw the height to the under side of the cables Railroad; the Rev. Dr. Bellows, the Rev. Dr. Tyng. 
marked at 124 feet above mean high-water mark, Messrs. Brinkerhoff, Moylan, Wise, and Hall. of 
and 135 feet at the highest central point. The! the New York Elevated Railroad; J. M. Hurtado. 
younger engineers took notes from the draw- G. Thomas Hall, Mayor Cooper, Charles Latimer. 
ing, and clustered about a cross-section of the Charles Ward Raymond, T. M. Melvin, Abram 5S. 
bridge with its triple road-bed. A lunch was Hewitt and others. 

served in the office to strengthen the visitors, Mr, Chanute introduced Count de Lesseps, who 
and then they set themselves to climbing up began at once to speak of the Canal, which he illus- 
to the top of the anchorage. where they found trated with a large map of the Isthmus, and a 
plenty of room to sit down, and spent a long time, | small white relief map of the immediate vicinity 


'M. de Lesseps reaching the top of the long stair- (of the Canal. He spoke in French, at some length. 


ways as nimbly as any of his staff, and quite tiring the main features of his remarks being  inter- 
out Mr. Dirks. The ladies climbed up with little preted to the audience by Mr. Appleton. 


difficulty. Very little that is new to our readers 
While some of the party crossed the foot-bridge,. was said. After M. de Lesseps had closed 
M. de Lesseps and those remaining took carriages his speech, M. Dirks read a short paper asserting 


King, of the Fire Department, greeted the visitors mates of the probable cost of the undertaking, and 


‘and with Ernest Drevet, foreman of Engine No. 7, | the probable revenue, to whicii M. de Lesseps re 


mittee began to arive, some of them accompanied | to explain everything in French, M. de Lesseps | plied that $168,000,000 was the estimated cost, o! 
by ladies. 


When M. de Lesseps and his party had | very soon got an idea of the fire-engine service. i which $20,000,000 was for the large reservoir. to 
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keep the flood waters of the Chagres River in. For 
revenue, $18,000,000 was estimated, being $3 per 
ton, on 6,000,000 tons. The original capital is to be 
$120,000,000, one-half of which is to be allotted to 
the United States and one-half to Europe. 

Horatio Allen — As a former President of this 
Society, I would like to ask a question, so that we 
may have a little clearer conception the subject. 
I understand that the length of the canal from 
ocean to ocean will be forty-five miles ; that a cer- 
tain portion of that canal will be a deep cut, and_ 
that a certain other portion will be ordinary canal 
work. I would like to ask how many miles are to 
be cut through and how many will be a deep 
cut. 

M. Daugatz—I will say that the deepest cuttings | 
will be about seven miles—from six and a half to 
seven miles; and the deepest cut will be ninety- 
nine meters from the bottom of the canal—272 
feet. The width of the canal in the cut will be 
twenty-ejght feet at the water's surface. It will 
not be a matter of great difficulty. The navigation 
will be easy, but, of course, in some places the speed 
must not be too great. From the highest point 
the mountain declines to a height of forty-five feet, 
and from that point keeps decreasing until it 
reaches the sea. 


Mr. Allen—Is the deep cutting mainly in rock ¢ 
Mr. Daugatz—Not entirely in rock; we found 
twelve feet of earth. The belief is that we shall | 
have twenty feet of earth, perhaps more. There 
may be twenty feet of earth and 160 feet of rock. 
Ashbel Welsh—Why go to the expense of a sea- 
level canal when we could have a canal with three | 
or four locks on each side of the summit ? 
M. de Lesseps—If the committee had decided to | 
build a lock canal, I would have put on my hat and | 
gone home. [Laughter.] Locks are very good for | 
small vessels, but they would not do for large ships. | 
There is a ship on the stocks now that I know of, | 
520 feet in length. It would take a very long time | 
to get a ship of this size through a canal of this! 
length with a single lock, and if there was to be a! 
system of double locks it would be much more ex- 
pensive than any deep cutting on the route. As | 
regards the locks at Nicaragua, expensive repairs | 
would be needed, on account of the constantly-re- 
curring earthquakes. This lock canal would not | 
serve the purpose, and if the committee had de- 
cided in favor of such a canal, I would have given 
up the project at once. | 


General Q. A. Gillmore—I would like to ask a} 
question with regard to the Chagres dam. 

M. Dirks—The height will be forty meters; it} 
will be capable of holding one thousand millions of 
cubic meters of water, which would be more than 
the greatest flood ever known on the river. Lat-, 
eral canals could also be constructed to provide for 
the surplus water, if necessary. 

Cyrus Butler inquired why the San Blas route 
was not examined while the opportunity offered, 
to which M, de Lesseps replied that the object of 
the Commission to Panama was to examine only 
the route selected by the Paris Congress. 

After the audience had dispersed, those who heid 
tickets for the reception that followed went into 
the parlor adjoining the theatre, where they were 
presented to Count de Lesseps. Supper was also 
served. Epérgnes filled with flowers were deco- 
rated with the French and the American flags. | 
The centre-piece consisted of a foundation of 
flowers, with a floral representation of the first 
ship that passed through the Suez Canal, which 
bore the French flag, with the mscription : ‘* Na- 
vire Impérial. L’Aigle,” and which was afterward | 
sent to Madame de Lesseps. Near it was a statu- 
ette of Count de Lesseps, mounted upon a camel, 
with a broad-pointed instrument touching the 
Suez Canal; and about it stood the pyramids, an 
obelisk and a smiling sphinx with an eye-glass. 

There were a few pleasant and very short speech- 
es by M. de Lesseps, M. Dirks and some of the | 


wheel. 


ENGINEERING NEWS. 


CORRESPONDENCE. ~ 


THE WHEEL PROBLEM. 
CANTON, O., Feb, 23, 1880. 
EpiTok ENGINEERING NEWS: 

In answer to F. W. Rockwell's wheel problem in 
NEws of 2ist : 

The movable wheel will make two revolutions on 
its own axis in making acircuit of the fixed wheel. 
I have tried it with the two wheels. 

W. H. CONVERSE. 


Boston, Feb. 26, 1880. 
EpIToR ENGINEERING NEWS: 

Iam circulating the American Metrological So- 
ciety’s memorial among the members of the Boston 
Society of Civil Engineers, whose Secretary has 
86 names on his list of active members. The me- 
morial has already been offered to 42 of them, who 
signed it: to 18 who did not sign it; and I don't 
know that it has yet been presented to the remain- 
ing 26, several of whom are away from Massachu- 
setts. The memorial has also been numerously 
signed by engineers not members of the Society 
and by other citizens besides engineers. 

FREDERICK BROOKS. 


BUFFALO, N.-Y., Feb. 26, 1880. 


| EpiroR ENGINEERING NEWS: 


Will some of your correspondents be kind 
enough to give the strains in the following diagram. 





Mem bers to take any 
strain that may come 
upon them. | 


Point C’ fixed, but! 
hinged. Point E free to 
move up or down, but) 
not toright. The whole | 
supported at point C. 
Required weight at C, 
and transverse strain at 
that point and at B and 
A, also strains in other | 
members. 


C. W. GRANT. 


' 
WATER SUPPLY, ETC., ITEMS. 
RUTLAND, Vt., Feb. 22, 1880. 
EpIToK ENGINEERING NEWS ; 

The Lincoln Iron Works of this place are so | 
crowded with work that they have to work nights, | 
and are now behind their orders. 

The village of Fairhaven, Vt., has voted to put 
in water-works at an expense of thirty thousand | 
dollars. 

In reply to an inquiry in your paper in regard to 
the practice of making connecting rods of an ob- | 
long cross section instead of a figure whose mo- 


‘ment of inertia is the same relatively to all of its 


diameters of cross section, I would say that in ex- 
periments by Hodgkinson on pillars, it was found 
that they were strengthened when enlarged in the 
middle, when they had rounded ends, but hot ap- 
preciably strengthened when they had flat ends; 
and a connecting rod of an engine is in the same 
state as a pillar with rounded énds in the direction 
in which it is free to move on the wrist-pin and 
cross-head pin, and it is the same as a pillar with 


flat ends in a direction at a right angle to the first; | 
| hence an increase of material in the direction in ; 
| in one revolution of the moving wheel about the 


which it swings. and none in the other. 
W. E. STEARNS. 


THE WHEEL PROBLEM. 
SouTH BEND, Ind., Feb. 23, 1880. 
EbITOR ENGINEERING NEWS: 
In reply to Mr. F. W. Rockwell's question in the 


last number of ENGINEERING News I would say 


that the movable wheel will make two revolutions 
on its own axis in making one circuit of the fixed 
For, let A = fixed wheel, B the movable 
une and C their point of contract, C is now above 
the centre of the wheel B, and when in turning, it 


way around and we have these relations, or C is at 


_— 
= 


the top again which is one revolution of the wheel 
B, and another revolution, making in all two, 
brings it to its first position. F. E. BissELL. 


ANSWER TO + PEDOMETER.” 

Boston, Feb. 24, 1880. 
EDITOR ENGINEERING NEWS : 

** Pedometer” will find what he seeks in Appen- 
dix 19 to the U. S. Coast Survey Report for 1875, 
entitled ** Factors and Formule for the Computa- 
tion of Geodetic Longitudes, Latitudes and Azi- 
muths,” where it is very fully explained; also in 
the Coast Survey Report for 1860, and in a volume 
published by the Engineer Corps, U. 8. Army, en- 
titled, ‘Tables and Formule Useful in Survey 
ing, Geodesy and Practical Astronomy,” being pro- 
fessional papers No. 12. AZIMUTH. 


NEW YORK STATE SURVEY OFFICE, / 
ALBANY, N. Y., Feb. 23, 1880. 4 
** Pedometer.” I give the answer to 
the example he gives in ENGINEERING NEws of 
the 2Ist inst. The latitude of the point B is 
39 13’ 53’.79, the longitude west of Washington 
12 39’ 41.39, and the true bearing or azimuth of A 
from B is 8S. 45 “6 W. The formule and 
the discussion of the problem are too lengthy for 
this paper. They can be found in any work on 
geodesy or in Appendix No, 19 of U. S. Coast 
Survey Report for 1875, which he can doubtless 
obtain on application to the oftice at Washington, 
D. C. O. S. WILson, C. E. 
In reference to the question of the two wheels, 


ln answer to 


~s = 


‘ Un 


jasked by Mr. Rockwell, I would say that if one 


wheel remains fixed and the axis of the other 
wheel is not allewed to revolve on its axis at all, the 
second wheel, in turning about the first, will make 
one revolution upon its axis. oO. S. W. 


U.S. Coast AND GEODETIC SURVEY, } 
BEVERLY, Mass., Feb. 23, 1880, 
EpIToR ENGINEERING NEws: 

The problem submitted by ‘* Pedometer” is a 
very common one in the practice of the U. 8. Coast 
and Geodetic Survey, or in any geodetic survey, 
and your correspondent will find all the formule 
needed with the full investigation of the problem 


| in Appendix No. 19 of U.S. Coast Survey Report 


for 1875, by C. A. Schott, Assistant U, 8. C. and 
G.S. After reducing the distance = K — 88,297.48 
feet to meters, calling one foot = 0.30481218 meter, 
I find that Lat. of B = 39 13’ 53.814 N. Long. 
of B = 12° 39 41.353 W., and the line from B to 
A bears 8. 45 


i’ 52.667 W. (true), 
GEODESY, 

THE PROBLEM OF THE TWO WHEELS. 

NEW YorK Ciry, Feb. 25. 
EpiToR ENGINEERING NEWS : 

If Mr. Rockwell will take two coins of equal size 
—say two half-dollars—with milled edges, so that 
they will not slip, and will hold one of them fast 
on the table before him, and rotate the other care- 
fully around that which is fixed, he will find his 
problem solved. 

Or, if he hankers after a more obscure demon- 
stration, with a hint of mathematics in it, we may 
say that if the wheels are of equal circumference 
(a condition of his problem), and if there is no slip 
between them (another condition not stated), then, 


fixed wheel, the circumference of the former will 
be «developed ” once: but in doing this, any given 
point on the circumference of the moving wheel 
will travel through an angle (as relates to its axis) 
measured by the complete circumference—that is, 
360°. The moving wheel will have made one revo- 
lution on its own axis. A PRINTER. 


SOLUTION OF ~ PRACTICAL ENGINEERING 
PROBLEM,” PAGE 66. 
New Haven, Feb, 28, 1880. 
Outline of Solution.—First find the expression 


uembers of the American Society, till at a com- again reaches that position it will have made une | for A B in parts of the great circle passing through 


paratively early hour the party broke up. 





‘ complete revolution on its own axis: Move B half | the points 4 and B; then solve the oblique sphert- 





Soe eee 


at 


4 ae 





78 


cal triangle, of which there are given two sides and | It is not the intention of this paper to give an an- actual presence of the ingots to make the descrip. 
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the included angle, to wit: A B, A C = co-latitude | 8wer to the question as Mr. Nasmyth puts it, which tion at all intelligent. 
of the starting point, and B A C = 45°. (See | i8 possibly unanswerable ; but to state what has jt is sufficient to say that we have here an un- 


figure.) 
Process. 
To find c— 
Perey T 83,207.48 __—_ 9984780 = 1Y 42°.521 


$41,777,258 x 3.141592 
To find B and C— 
. tan. 4 (B — C) = log. sin. % (b — c) — log. sin. 4 (b+ ¢ 
ine 6 + ie. on % i .3791390. 


. tan. 44 (B+ C) = log. cos. & (b — c) — log. cos. 4 (b+ ¢ 
lee * Then. cot. 44 A = .3836005. 


44 (B-C) = 67° 1 47°.965, and 4 (B+ C) = 67° 32/ 18°.389, | 


B = 134° 57 5".754; C = Of 12/ 21°.024. 
To find a— 
. tan, a = log. cos. &% (B + C)— log. cos. &(B—C 
‘ae 6 + log. tan. 4 (b + c) = 9.6762441. 
o. Wa = 25° 2Y 3°.240 and a = 50° 40 6".480. 





Results. 
Latitude of B = 90° — 50° 46’ 6.480 = 39° 19’ 53”.520. 
Longitude of B = 12° 52/ 9°.998 — 12/21".024 = 12° 39 48".974 


; 34° 52 5'.754, 
Direction of A B with meridian = } ie f 


NoTe.—Owing to the inaccuracy of the logarith- 
mic tables used, the values obtained above 
cannot, of course, be relied on as correct beyond 
hundredths of a second. To give thousandths of a 
second, right-place logarithms would be neces- 


sary. J. EDWARDS BUDDINGTON. 
* Diameter of earth in feet, according to Sir J. Herschel. 
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ENGINEERS’ SOCIETIES. 


CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 


CaIcaao, Feb. 20, 1880. 


th tity of carbo t, th h ed, nor hold 
Tho s04sh wagalar sncsting willbe bikd: oni Tass-| catches cen cool ee ee ee ee ee 
day, March 2, beginning at 4 p. m., in the Club | coolin 


_been done, in the way of gathering facts, prepara- | varying record of the completeness or incomplet:- 
, tory to an attempt to determine what are the | ness of the fusion, of the rate and temperature of 
chemical or physical changes which occur in the the pouring, and of the chemical character of the 
| phenomena of hardening, tempering, and annealing  gteel, especially as it relates to carbon. 


. | of steel. b. Effect of work either by hammerin 
The inquiry has been pursued diligently by Prof.| Steel, when ented an Conese a 
| John W. gley and ‘ourselves for the past five from the ingot, has its specific gravity largely 
) years, and has been directed exclusively to the | increased, its strength is generally increased, and 
| gathering of facts, so that as yet we have not even | jts grain is made very fine and uniform; this js 


ia ony to offer. The inquiry may be divided as | ¢ajled ‘ hammer refining,” to distinguish it from 
| follows: 


, the refining due to hardening. 
| 1. The physical structure of steel. | An eminent Russian a has illustrated this 
| °2. The chemical composition. | hammer refining beauti by comparing the hot 


.| %. The variations of structure and physical prop- | steel to a certain solution of. a salt. 
erties due to— | If the solution be allowed to precipitate slowly 
| a—Cooling from fusion. | and undisturbed very large crystals will be forme, 
, b—Effect of work, either by rolling or hammer- | but if it be violently silos the crystallization is 
ing. hastened and very fine crystals are formed. 
c—Effect of temperature, and of changes from) So if steel be heated quite hot, but not so as to 
|one temperature to another, as shown by slow | burn it, and be allowed to cool very slowly, it will 
| cooling. |form in very large bright crys and be very 
| 4, A statement of the various theories of hard- | friable; but if as soon as itis hot it be taken toa 
| ening. | heavy hammer and be thoroughly hammered by 
| 5. Some practical conclusions for workers of | rapid and powerful blows at first, and then by 
fo lighter blows until it is of the required shape, it 
| 1. The physical structure of steel. _ will be found to be very fine in grain and very 
In this paper it isto be understood that refer- | Strong. 
| ence is made only to cast steel. Therefore, a high softening heat is consistent 
| ‘Steel is crystalline in structure. The size, color | with good work in forging. 
and form of the crystals, when steel is allowed to; c. Effects of temperature, and of changes from 
cool without hindrance, from a state of fusion, are | one temperature to another, as shown by slow cool- 
governed by its chemical constitution, and are | “— rapid cooling. 


i he effect of heating steel which has been 








| mainly influenced by the quantity of carbon pres- 
| ent. hammered or rolled is to increase the size of 
2. The chemical composition of steel. the crystals or grain, in proportion to the 
Steel is mainly an alloy, compound, or mixture | temperature, and to reduce the specific grav- 
of iron and carbon. ; ity. There is an apparent or real exception to this 
.| Exactly which of these it may be, or whether it | increase in size of grain in steel which has been 
| is a combination of two or of all three of these con- | hardened from the proper temperature to produce 
| ditions, it is difficult to say. | what is known as * refining.” 
| Other elements, as silicon, phosphorus, yo a | In this case the grain is much finer than in the 
manganese and so on, are as yet present only by | bar, and in this condition any piece of hardened 
sufferance, and generally it is well known that | and tempered steel is at its best. 
steel is better without any of them. As this refining’ temperature varies with every 
The range of carbon in commercial steel may be | different quantity of carbon, no rule can be laid 
said to be from about 0.05 per cent., to 1.75 or 2|down for determining it; it must be found by ac- 
per cent.; but for some p' of this inquiry we | tual trial. 
may look at several properties of cast iron as being| But there is no exception in the matter of specific 
useful to throw light on the subject. gravity. The specific gravity of refined steel is less 
8. The variations of structure and physical prop- | than that of the bar, although the grain is much 
erties due to finer. If steel be heated and cooled slowly, it will 
a—Cooling from fusion—as affected by chemical | be softened—that is, annealed. 
| composition, temperature and rate of cooling. If it be heated very hot, say to bright yellow, or 
The structure of steel, and of cast iron, as shown | kept hot a long time and then cooled slowly, it will 
in a fresh fracture of the ingot in one case, or the | still be annealed, but it will be harsh and gritty, 
pig in the other, is remarkable as always indicat- | will not cut well, and will neither refine well, when 
edge, when tempered. 
at which the metal was poured, and the rate of | The cause of this will be obvious, if we remember 
the experiment of the annealed chill mentioned in 














rooms, No. 64 Honore Building, corner of Adams| As the observation of these phenomena furnishes | the earlier part of ee If steel be heated to 


and Dearborn streets. 


The following amendment to the Constitution | themselves, only a 


roposed at the February meeting, will be voted | mentioned, for use in the latter part of this paper. | grain for each increasing 
- : In Article IX., in place of the words “the | Cast iron when poured into iron moulds, hastens ‘refining ” heat has been 


material for the study of a lifetime, and as they | different degrees, as t red, orange, lemon 
cannot be described es without the objects|or bright yellow color, and quenched, it will be 
ew well known facts be | found to be harder, more brittle, and coarser in the 

degree of heat, after the 
. Below the “ re- 


chin’ Tesaday in Jana," insert “the encond Dace just as steel does when quenched in water; this is | fining” heat there will be no useful degree of hard- 


day in January.” Members not present can vote| A chill is of silvery white color, bright lustre, 


by letter ballot. 


Mr. C ill res “ lengthwise to the surface of the mould. 
Be ena i 4 Faged [ Le eakemaks oo | If iron contains little or no’silicon, it will chill | nal appearance in the bar, and its 


read a paper on ‘*The Construction of Wooden Turn- | castings. 


Tables.” 


nown as “chilling.” ening, and the grain will be variable. 
If any piece of hardened steel be. heated 
and consists of elongated crystals generally normal | red hot and cooled slowly, it will be softened, 
the gtain of’ the steel will return to its origi- 
specific gravity 

very deep; or entirely through the mass in small | will be restored to thespecific gravity of the bar. 

This fact should put a quietus upon all quack 

If much silicon be present it will not chill at all. | nostrums for “ restoring burnt steel.” 


: ys If xhard chill, for instance in a hammer die—| If a piece of steel containing little carbon be al- 
aa usbones sue, lane ade say two inches thick of chill, be brought to a heat. | ternately hardened, and heated rehardened a num- 


by Commander Gorringe, and a piece of the iron! slowly, it will when broken, be found to be 


bond of the base stones. 
L. P. MOREHOUSE, Secretary. 





“WHY DOES STEEL HARDEN * — 





BY WILLIAM METCALF, C. E. 


In a late number of Engineering Mr. Jas. Nas- | tals of the chill will have diss 


removed from the five at once and allowed to cool | ber of times, it will vary in volume, but will not 
sustain re; increases of volume. 

softened, but it will retain the marked crystalline; If steel of moderately high carbon be repeatedly 
form of the chill. This is analogous to tempered | hardened it will continue to increase in volume 
steel. until ruptured. 

If the same chill be heated red and kept red hot} Some years ago twelve ingots were selected by 
for several hours and then cooled slowly, it will be | numbers, and analyzed to determine the accuracy 
found upon breaking to be an entirely amorphous | of ocular inspection, and were afterward exper- 
gray cast iron; every trace of the elongated crys-| mented upon in following up the search for facts 
in regard to the cause of ‘‘ hardening.” 


: : : This is analogous to annealed steel. “This experi-| The specific gravities of these ingots were deter- 
eal Sa heiabanahaoneiiae eee | ment is a striking example of iron and land _mined, and the results were given by Prof. Lang- 


as ‘‘ hardening.” 


The numerous replies informing him how steel | : 
hardens, and why steel hardens, show that much commonly understood. 
attention has been paid to the subject, and that the 


“‘ whys” given are as numerous as the writers. 

Per Mr. Nasmyth has not given much atten- 
tion to the question himself, and is therefore un- 
conscious of the fact that his ‘‘ why” may be as 
deep a mystery and as entirely unanswerable as any 
other of the multitude of wherefores in nature, no 
ene of which has yet been solved. 


* A paper read before the Engineers’ Society of Western 
Pennsylvania, Jan. 20. 1880 


| carbon in the one case, and of iron and graphite | ley in a paper read before the American Associa- 
carbon in the other case, as these conditions are| tion for the Advancement of Science in 1876. 

Since then bars rolled from these ingots have been 

is observation is useful in understanding sim- | experimented upon, and the specific gravities of 

ilar changes which occur in steel under the similar | the bars, and of various hardened pieces and of re- 

conditions of hardened, tempered and annealed | softened pieces have been determined. 

| steel : Mr. Metcalf describes these experiments at some 

| Steel, when cast, is almost invariably poured | length, and continues: 

_ into iron moulds, and the study of fractured ingots| This ends our record of faets and briags us to— 
is very necess to the steel-maker; but as the; 4. A statement of some of the theories which 

ingots very rarely go into the hands of the consu- | have been given as the cause#f “ea 

mer without previous manipulation, it is hardly; Perhaps the oldest, one of the most plausible. 

| necessary to consume time in di ing the char- | and possibly the true reason, is that 

| acters of the fractures, especially as it requires the | steel contains carbon in graphitic and uncom- 


. 
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pined form, and hardéned stee] has its carbon all 


ce ymbined. 


For proof it is stated that when unhardened steel | 


js dissolved, the insoluble residue contains floccu- 
lent graphitic carbon; and when hardened steel is 
disso'ved it leaves no residue of carbon; therefore 
the carbon has been combined in the hardening. 
To answer the objection to this, that it is impossi- 
ble for iron and carbon to combine in all propor- 
tions, one writer states that there is formed a de- 
finite carbide FeC,. 

That this carbide is excessively hard and that it 
acts asa cement or glue, and therefore the high- 
carbon steel becomes somuch harder than the low 
carbon steel. 

This will be conclusive after the carbide has been 
separated and thoroughly examined. Meantime 
the Kardening from boiling temperature is a little 
puzzling. : s 5 ; 

Another writer states that solution of the carbon 
takes place when the steel is heated, and that a 
creat compression, caused by sudden contraction 
in cooling, is the cause of hardness. 

Ir this be so, and our experiments are correct, 
then carbon dissolves in steel at the temperature of 
boiling water. 

One writer hastens to inform us that steel hard- 
ens because part of the carbon is burnt out in 
heating, and the rest cf the mass is compressed by 
the sudden cooling. It might afford amusement 
t» demolish this theory. if it would not be a waste 
of time. 

A steel-maker of twenty years’ practice. savs 
hardening is caused by the carbon assuming the 
diamond form, in very minute crystals. 

He gives as a proof, that the hot steel decom- 
poses water, or the cooling mixture, which always 
contains hydrogen. 

The hydrogen combines with the carbon to form 
diamonds, and this is proved by the fact that the 
diamond and hardened steel both refract light. 

In case water is the cooling medium, the hydro- 
gen penetrates the steel to form diamonds, while 
the freed oxygen, conveniently inert. stays on the 
outside to form a thin film of oxide. 

As it is well known that mercury is one df the 
very best cooling liquids, giving extreme hardness 
to steel, it is necessary to this theory to show that 
mercury contains hydrogen. 

Again, if steel really hardens upon being 
quenched from boiling temperature, then water 
must be decomposed by that temperature. 

This diamond theory is very attractive, and has 
received much consideration in our minds, but we 
aye not prepared to consider it proven. 

Another writer states that the hardening is due to 
the sudden arresting of the molecular motion that 
exists in the heated steel, thus causing great ten- 
sion and resulting hardness. He offers as proof, 
that hardened steel is weaker and more brittle than 
unhardened steel, and cites as a very happy illustra- 
tion, the case of hardened glass, which is known to 
be ina high state of tension. This theory tallies 
with all of the facts, better than any we have seen. 

First, it covers all conditions, from the boiling 
temperature up to the high yellow heat which 
causes intense hardness and the brittleness of glass. 

Again, it iscertain that the higher the heat the 
greater the molecular motion. Also it is certain 
that from the highest heat we get the greatest 
hardness, and the greatest brittleness. 

Finally, the restoration of grain, and of Sp. Gr. 
by annealing, agree well with the idea of tension in 
one case, and the relief from tension in the other. 

It is possible, even if this tension theory be 
accepted as correct, that there may be in con- 
nection with it, a change to diamond form, or 


from graphitic to combined carbon, and the forma- | 
Some one of these) 


tion of a definite carbide. 
changes taking place at a given temperature, may 
be just what 1s needed to explain that very re- 
markable phenomenon known as *‘ refining.” 

In mentioning a few practical considerations to 
be drawn from what has been said, it is hardly 
necessary to address the unfortunate smith and 
temperer ; they, poor fellows, have heard so much 
of uniform heating and low heating, that they may 
well feel heart-sick, and determined to do as they 
please anyhow. 

Let them do as they will, they will never be al- 
lowed to forget that same old cry—‘‘too much 
heat "—“ irregular heat ”’—and so on. 

Let that cry continue, it has its uses; and let us 
look at the engineer’s side. 


_ As steel advances with irresistible steps into the | valley of the Athabasca, which it ascends to cross | whi 
field of construction, the engineer naturally asks— | the summit of the Rocky Mountains by Yellow | throughout. The 18 in. 


ENGINEERING NEWS. 


1. That a good soft heat is safe to use if steel be 
| immediately and thoroughly worked. 

It isa fact that good steel will endure more pound- 
ing than any iron. 

2. If steel be left long in the fire it will lose its 
steely nature and grain, and partake of the nature 
of cast iron. 

Steel should never be kept hot any longer than is 
necessary to the work to be done. 

3. Steel is entirely mercurial under the action of 
heat, and a careful study of the tables will show 
that there must of necessity be an injurious inter- 
nal strain created whenever two or more parts of 
the same piece are subjected to different cempera- 
tures. 

4. It follows that when steel has been subjected 
to heat not abso'utely uniform over the whole 
mass, careful annealing should -be resorted to. 

5. As the change of volume due to a degree of 
heat increases directly and rapidly with the quantity 
cf carbon present; therefore high steel is more lia- 
ble to dangerous internal strains than low steel, and 
great care should be exercised in the use of high 
steel. 

6. Hot steel should always be put in a perfectly 
dry place of even temperature while cooling. A 
wet place in the floor might be sufficient to cause 
serious injury. 

7. Never let any one fool you with the statement 
that his steel possesses a peculiar property which 
enables it to be ‘‘ restored” after being ‘* burned:” 
no more should you waste any money on nostrums 
for restoring burned steel. 

We have shown how to restore ** over-heated” 
steel. 

For ‘* burned” steel, which is oxidized steel, 
there is only one way of restoration, and that is 
through the knobbling fire or the blast furnace. 

** Overheating” and ‘* restoring” should only be 
allowable for purposes of experiment. The process 
is one of disintegration and is always injurious. 

8. Be careful not to overdo the annealing 
process; if carried too far, it does great harm; and 
it is one of the commonest modes of destruc- 
tion which the steel-maker meets in his daily 
troubles. 

It is hard to induce the average worker in steel 
to believe that very little annealing is necessary, 
and that a very little is really more efficacious than 
a great deal. 

‘inally, it is obvious that as steel is governed by 
certain and invariable laws in all of the changes 
mentioned, which laws are not yet as clearly de- 
fined as they should be, nor as they will be; never- 
theless, the fact that there are such laws should 
give us confidence in the use of the material, be- 
cause we may be sure of reaching reliable results 
by the proper observance of the laws; therefore 
there is no good reason why engineers should be 
afraid to use steel if they manipulate it intelli- 
gently. Now, if we have wandered over a wide 
range in answer to the simple question—‘* Why 
does steel harden?’—it was necessary to have 
looked at many facts before we could have an in- 
telligent opinion of many theories, and if any are 
| in doubt as to what is the correct answer to this 
| momentous question, we can only say that we are 
jall in the same boat, forif you do not know, 
neither do we. 
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PRESENT CONDITION OF CANADA PACIFIC 
RAILWAY. 





The report of Sir Charles Tupper, Minister of 
Railways and Canals for Canada, reports the Can- 
ada Pacific Railway as follows: 

The remaining portion of the railway com- 
mencing at Fort William, about three miles from 
the mouth of the Kaministiquia, which dischar 
_into Lake Superior, to the Pacific Ocean generally 

has been located. Some few sections are under 
consideration, but a t part of the distance has 
been established. rom Lake Nipissing to the 
junction with the Thunder Bay Branch no definite 
course has been adopted. e location of the 
crossings of Red River is under consideration. 
On the west side of Red River the line has been lo- 
| cated to the westward to the south of Lake Mani- 
| toba, and through Manitoba to the boundary of 
| that province. , the western boundary of 
| Manitoba a line has been located to the valley of 
| Bird Tail Creek; thence a line has been projected 
| northwesterly to the located line west of Living- 
| stone; thence running westerly until it reaches the 
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The length of the Canada Central extension is now 
estimated at 142 miles. From Fort William to Sel- 
kirk, 410 miles, is under contract and in different 
stages of completion. Between Fort William and 
English River 113 miles of permanent way is com- 
pleted, but noc fully ballasted. From English 
River to Eagle River, 118 miles. and from Eagle 
River to Keewatin, 67 miles, is under contract. 
From Keewatin to Cross Lake, 36 miles, the work 
is unusually heavy. From Cross Lake to Selkirk, 
75 miles, the track has been laid and partially ba!- 
lasted. At Selkirk a locomotive house for ten en- 
gines is nearly ready. One hundred miles west of 
Winnipeg is under contract, but nothing is said 
about the work not being commenced. Tenders 
for another one hundred miles extending to Bird 
Tail Creek, west of Manitoba, have been invited. 

After a reference to the condition of the Pembina 
Branch, it is announced that, on the Canada Cen- 
tral Extension, the line is laid and ballasted to the 
forty-third mile, and the work has reached the 
River Mattawan at the seventy-fourth mile. 

In British Columbia, four contracts have been let 
for the Yale-Kamloops section of the Burrard Inlet 
route. 

The result of the explorations in the Peace River 
and Pine River districts was telegraphed from Ed 
monton to Ottawa at the close of September, 1879. 
and the consideration of the results led to the de- 
termination of the route by the Yellow Head Pass 
and the River Fraser to Burrard Inlet. 

It is announced further that a trial location has 
been made to the north of Lake Winnipeg, starting 
at South-East Bay. It takes the direction of the 
northeast side of the lakes and rivers int. the val 
ley of the Snake River, whence it passes into the 
valley of River Sturgeon. Surveys have also been 
made from Dog Lake east to Nepigon, and from 
Nepigon east to Long Lake. 

The working of the telegraph line, 1,219 miles 
from Fort William to Edmonton, including the 
Winnipeg Branch, has not been satisfactory. 

Contracts have been entered into for 30,000 tons 
of Bessemer steel rails, with the necessary fish 
plates, and contracts likewise made for the trars 
portation of 15,000 tons. 
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THE TAY BRIDGE. 





During the past few weeks a number of engrav- 
ings have appeared in various illustrated journals 
yurporting to represent the wreck of the Tay 
3ridge, scarcely any of these illustrations, however. 
possessing any appoach to accuracy of detail, while 
many can only be characterized as the results of a 
vivid imagination. In a case like this, where so 
much is to be learned by a careful examination of 
the remains of the structure, we have ourselves 
deemed it best to defer publishing engravings until 
we could place accurate representations of the 
wreck before our readers. This we are now able to 
do. It will be remembered that we stated in a 
former article, that the Court of Inquiry appointed 
by the Board of Trade arranged for a series of 
photographs of the fallen piers to be taken before 
the removal of any of the wreck, and in accord- 
ance with these instructions a set of fifty photo- 
graphic views were during the week before last 
taken by Messrs. James Valentine & Sons, of Dun- 
dee. These photographs comprise a view of each 
of the standing terminal piers taken from the ad- 
jacent fallen piers, and four views of each of the 
twelve fallen piers, namely, one view taken from 
each of the keen piers north and south of it, 
and one from the extreme east and another from 
the extreme west point of each pier itself. By the 
courteous permission of the Board of Trade and 
the Court of Inquiry we have been enabled to pro- 

cure a set of these photographs, and from them we 
have selected seventeen views for engraving, as 
showing fairly the state of the wreck. 

The piers which failed consisted each of a group 
of six cast-iron columes, four of these being 15 in., 
and the remaining two 18 in. in diameter, each of 
the columns (both 15 in. and 18 in.) being made, in 
the case of the higher columns, of seven lengths 
10 ft. 10 in. long, united by flanges. In some of 
the piers a less number of flanges were used. The 
columns were filled with Portland cement concrete 
and they were braced together by horizontal and 
diage bracing, the full details of which we have 
still to learn. The 15-in. columns were placed in 

| pairs, 12 ft. apart at the bottom and 10 ft. at the 
top, in the direction of the length of the bridge 
transversely they were 9 ft. 10 in. apart. 
columns were placed singly 


What am I to do with it? Head Pass. Following the North Thompson, it de- one on each side-bearing, near the point of the hex- 
Can it be worked safely ? scends to Kamloops, and takes the y of the agonal pier of brick masonry, their bases being 
Is it reliable ? | Thompson to the River Fraser, and by the valley 21 ft. 10 in. a from centre to centre transverse- 
Shall I use high steel, or low ? . |of that river continues to Burrard Inlet on the ly to the bridge, and their tops 19 ft. 10 in., each 
How is it to be worked ? Pacific Ocean. column raking inwards 1 ft. . 

Is it safe to use the apparent advantages of great| From Lake Nipissi g to Fort William the dis-| The diagonal caane sone of flat iron bars 
strength to be had in high steel ? tance is placed at 565 miles, and thence to Burrard 4%, in by '¢ in., there being at the lower end of 
Is it to anneal finish work? etc., etc. | Inlet 1,966 miles, being a totalof 2,531 miles. The | each a plate on each side % in. thick, with gib and 


We think it has been clearly shown— 


Georgian Bay Branch contract has been cancelled. 


| two tapered cotters. The diagonals are attached 
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to cast-iron snugs by a bolt 1! in. in diameter, the and N. W. column broken, and two of the E. di- | flanges. leaving portions of these flanges still on 


snugs are 1 in. thick, 144 in. apart, the hole in the 
enugs is 13g in. in diameter. 
The horizontal bracing consists of two bars of 


channel iron 6 in. by 244 in. by 44 in., bark to back, | 


21¢ in. apart. There are horizontal diagonal ties 
of 11g in. round iron screwed at each end, with 
two nuts at each end. attaching each tie to a cast- 
iron quadrant bracket, whichJjs held in its place 
by the same bolts which fix the channel iron 
pieces. 

In our previous articles we have assumed that 
the broken part of the bridge lay exactly north and 
south. We adhere to this without verification, 
merely for convenience of description. The faces 
ef the hexagon forming each pier will therefore be 
distinguished as N., N. E., S. E., S., 8. W., N. W., 


stively. as before. 
- adeno at the south end, fig. 14 shows the 
last standing pier crossed by the train. The travel- 


ing rails are a about 3 ft. over the 
planking, the guard rails are seen bent down and 





| lowest tief’of columns gav2 way first. - 


/ner stones are shown lifted. The holding-down 


agonals detached at lower ends. The stone work | the foundation piec s; generally it is the east sey- 
has not moved. | ment of flange that remains. : 

Fig. 4 shows pier No. 4 looking north. The en- Fig. 12 shows No. 11 pier looking north, The 
gine and carriages are in the girder lying alongside | stones are very much disturbed and several .; 
of this pier, between pier 4 and pier 5. The weight | them away on the south side, from the middle «f 
of the train would be principally on this pier when | the southeast face round by south to the middle of 
the bridge fell, and the appearance of the débris|the northwest face. All the stones except tha: 
heaped up on this pier seems to indicate that the under the east column have been also less or mo 


| 
Fig. 5 shows No. 5 pier looking north, fig. 6. 


shows the same pier looking south. The west cor- | 


| 


bolts of the foundation plates are 134 in. in diam- | 
eter over the thread, and they are increased to | 
about 3 in. in the second stone, but they terminate | 
at the second stone. and there is no bolt to connect | 
the second and third courses of stone. The columns | 
on the pier are the lowest two tiers. It is said to | 


be on this pier that the first length of girders) 
butted to the second length, both on rollers and 
not connected together. 


It may, however, turn 









Fia. 


inclined to the east. The main rail on the east side out to be not on this pier, but on No. 4, that} 
is little, if at all, bent ; that on the west is consid- the two lengths were butted. 


erably bent, and it carries its fish-plates. 

The ends of the fallen girders were carried on 
rollers, resting on the shelves shown a little below 
the roadway. One side of one roller frame is seen 
on the stones of the pier a little to the west of the 
northeast column base. The piece of plate iron 
which connected the ends of the lower booms of 
the standing girders over this pier is also on the 
stones of the pier. The bracing of this pier is ap- 
sarently all intact, except what has been broken 
by the end of the west girder which seems to have 
fallen nearly vertically over the centre of the pier 
to about the top of the second column from the 
top, and then to have swung out to the north and 
east. Falling pieces have carried away the round 
diagonals also below that. 
® Fig. 1 of our two-page engraving shows pier No. 
1 as seen when looking north. If we distinguish 
the diagonal flat iron bracing as E. or W., accord- 
ing as the upper end is nearer east or nearer west, 
then the E. diagonals will be ties to resist lateral 
motion towards east, and vice versa. There are 
seven of these diagonals detached at the lower 
ends on these two tiers of columns, five of them 
E., two of them W. The stonework shows that 
the west corner has been lifting; the cracks are 
shown on the top of the pier in another photo- 
graph not engraved by us. 

Fig. 2 shows pier No. 2 looking south. The six 
foundation plates are intact, with fragments of 
column ends on the east sides of flanges. Three 
of the columns are on the pier; the top ends of 
these columns are highest. The top stone at the 
west corner shows that it has been just beginning 
to lift. 

Fig. 3 shows pier No. 3 Jooking north; one tier 
of columns standing, the top flanges of E. column 


17. No. 9 Prer, I 
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OKING WESTWARD. 
THE TAY BRIDGE: REMAINS OF PIERS 


Nos. 7 and 9. 


There seems to 
have been a_ good deal of alteration in the 
designs as the work progressed, and we are as yet | 
really without positive evidence as to where the | 
groups of girders joined, although during the in- | 
quiry held at. Dundee, the fifth pier was referred 
to as one on which the junction of two groups oc- | 
curred. The divers say that the girder between | 
No. 5 and No. 5 piers is now standing as it was on 
the piers, while the girders south of that are lying 
the east side down. If the butting were on No. 4) 
pier, the problem would be, in sume _ respects, | 
easier to solve. 

Fig. 7 shows No. 6 pier looking north. The 
stones are not lifted, but the west corner stone has | 
been just beginning to move. The east sides of 
column flanges are still on the foundation flanges. 

Fig. 8 shows No. 7 pier looking south. As cae. 
6 the stones are not lifted, but the west corner stone 
has been just beginning to move. The east si 
of column flanges are here also still on the fo 
tion plate flanges. Another view of No. 7 r 
looking westward in also given by Fig. 16 on the) 
present page. 

Fig. 9 shows No. 8 pier looking south. This pier | 
is similar to Nos. 6 and 7. The columns shown are | 
the first two lengths from the base. 

Fig. 10 shows No. 9 pier looking north. The 
west corner-stones are here lifted to a greater ex- | 
tent than on No. 5 pier. Some of the holding- 
down bolts are broken at the joint between the 


Fig. 13 shows No. 12 pier looking south. The 
west top corner stone is away, while those next to 
it have moved, and the stone below it is split at the 
bolt holes; the outer portion of it is also away.— 
Engineering, Jan. 30, 1880. 
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ADDRESS OF WILLIAM HENRY BARLOW, ESQ., F. R. s., 


PRESIDENT.* 
(Continued from page 72.) 

In the tubular bridge of Conway, and in the sub- 
sequent larger work over the Menai Straits, the 
iron was used in the form of riveted plates, a move 
of construction since employed extensively in rail- 
way bridges. 

Before the completion of these ~works another 
step was made in advance by girders of this 
metal framed together in open work. This de- 
scription of girder involved problems in determining 
the amount of stress in each member of the struc- 
ture, which are specially interesting from the ex- 
act manner in which the results can be ascertained, 

‘and the several parts proportioned to the work 
they have to perform. It is to these circumstances, 
a to the greater proportionate depth which can 
be given to this class of girder, that its greater 
| economy is attributable. 

| The improvements effected in the manufacture 
| of steel assume the character of new discoveries, 
| which are tending to revolutionize the whole ot 
| our great iron industries. — 

| The Bessemer process, followed by that of Dr. 
Siemens and Mr. Martin, by producing good stee! 
at a very low rate of cost, has diglnoed @ great deal 
of the iron formerly used in this country—a move- 
ment likely to be accelerated by the more recent 
labors of Mr. Bell and Messrs.* Thomas and Gill- 
christ, in the dephosphorization of the Cleveland 


ores. 

Besides the advan which steel has over 
‘iron for rails, wheel-tires, and other pur- 
/poses where it is exposed to wear, and for 

structural purposes on account of its superior 
strength, there is a generai gain to the community 
‘in the production of steel instead of iron arising 
from the smaller demand made upon our coal re- 
sources for its manufacture. 

To make a ton of iron, about 6 tons of coals are 
| required, but to make a ton of steel only 3 tons are 
“necessary; and as it is stated that nearly 50,000,000 
|tons of coals are annually consumed in iron and 
| steel works, the saving in coals by the substitution 
|of steel in place of iron has been truly called a 
| ** national gain.” 

The production of modern steel is a subject 
which I have followed from its commencement 
with great interest, being early impressed with 
the importance of introducing a stronger ma- 
terial than wrought iron into engineering struc- 
tures. 

Acting as a member of a committee of engineers 
who made an’ extended series of experiments on 
steel, the results of which showed conclusively its 
ae to structural pu . being aware 
also that the consideration of the subject had been 
frequently urged upon the government by Sir 
John Hawkshaw, I took the opportunity of having 
to make an address to the mechanical section of 
the British Association at Bradford, to bring the 
whole subject to their notice. The British Asso- 
ciation then appointed a committee to confer with 
the Board of Trade, by whom after much corres- 

mdence the question was referred to Sir John 

wkshaw, Colonel Yolland and myself. This 
resulted in the adoption of a co-efficient for steel of 
61¢ tons to the inch, that of iron being 5 tons, it 
being further understood that for steel of high 
qualities the co-efficient should be raised by agree- 
ment to a suitable amount, due precautions being 
observed in the testing. 

It would be superfluous to point out to members 


| 


of this Institution that in engineering works re- 


spans, where the weight of the 
in proportion to the load to be 
carried, the ena Bonny by ing steel 
instead of iron will be in a much greater ratio than 





two stones, and the turned-over west foundation- 
plate is broken at the lower corner. Another view | 
— No. 9 pier looking west is also given in Fig. 17 
above. 

Fig. 11 shows No. 10 pier looking south. The 
west corner stones have Seas lifting. The lowest 
tier of columns have broken through the bottom 


the relative strength of those metals. 

Two great bridges are now in course of con- 
struction, one being a public road bridge between 
New York and Brookl designed by Roebling. 
having ome span of 1,806 fdety elie othes is a : 

1880, on taking the chair for the first 


* Delivered Jan. 13, 
time after his eleevion. 
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way bridge across the Firth of Forth, designed by 
Sir Thomas Bouch, which will have twospans, 
each of 1,600 feet. In both these bridges the em- 
ployment of steel becomes a necessity, because the 
weight required to make them in iron would render 
them impossible. 

Although we know enough about steel for 
ordinary structural purposes, there are properties 
belonging to that material which greatly need 
further experimental inquiry. Untempered steel 
is nearly like good iron in two of its characteris- 
tics. Firstly, it possesses nearly the same modulus 
of eiasticity; and secondly, the force required to 
extend it to the limit of its elasticity, or the force 
at which an appreciable permanent set first appears, | 
is about half that required to produce rupture. 

The superior strength of untempered steel over 
that of good wrought iron is proportionate to the 
greater range of its elastic action; and the ratio 
which this greater range of elastic action bears to 
that of iron varies with different qualities of steel. 
But the strength of steel may be greatly increased 
by tempering in oil, a process now in considerable 
use. There are no experiments to show whether 
the increase of strength so obtained is due to a still | 
further increase of the elastic range, or to achange | 
in the modulus of elasticity. . 

Experiments are also wanting to determine 
what change, if any, arises in the specific vity 
of metal when under strain within its limit of 
elastic action. This information is essential for | 
the correct computation of the strength of cylin- 
ders subjected to internal pressure. 

Within certain limits the stretching of iron and 
steel beyond its original elastic limit increases the 
strength and the range of elastic action. The 
process of cold rolling is an example of this effect. | 
In the Philadelphia exhibition a large amount of the 
shafting for driving the machinery was so made. 
It presents a highly-finished appearance, and is 
known to increase both the tensile and transverse 
resistance. | 

Steel wire, drawn cold, exhibits remarkable | 
strength. The piano-forte wire used by Sir Wil-| 
liam Thompson, in his deep-sea soundings, bore | 
149 tons to the inch, with an elastic range -equal | 
to Jy part of its length, the result in this case | 
showing about the same modulus as iron, and an | 
increase of strength proportionate to the increased | 
elastic range. It is probable, however, that in; 
this, as in some other cases, the increase of, 
strength is accompanied by a great_loss of duc- | 
tility. 

The United States government has recently | 
had constructed a very powerful and accurate 
testing-machine, capable of exerting tensile and 
compressive strains of 400 tons. This machine has 
been especially arranged for the investigation of | 
the mechanical properties of steel. 

The great advance in practical knowledge 
has been accompanied with a marked exten- 
sion of the “knowledge of physical sciences; 
and within the last ten or fifteen years the educa- | 
tional departments of the country have undergone | 
great changes in this respect. By the recent re- 
turns issued by the Science and Art Department of | 
the Committee of Council, it appears that the num- 
ber Of schools in which elementary scientific in- | 
struction is given has increased in eleven years | 
from 212 to 1,297: that the number of students 
who came up for examination has increased during 
the last seven years from 18,750 to 40,856, and that 
the numbers of first classes in elementary and the 
advanced stages has risen in that interval from 
2,481 to 11,488. 

Mr. Fowler, in his address in 1866, dwelt at some 
length on tne kind of education best suited for an 
engineer. Of late years several of our colleges have 
devoted a special branch of their teaching to engi- 
neering classes, and the increasing area of scientific | 
requirements renders it desirable that a yet wider | 
tield should be given to that class of instruction. 
it is obvious that pupils should be made acquainted 
with the principles which lie at the foundation of 
engineering science, and with the nature and prop- 
erty of the materials employed, before they can 
enter with advantage upon actual work, which 
consists in applying those “em and those 
materials to practical use. The numerous colleges | 
directed to this class of teaching in France, Ger- 
many and Switzerland, give to the engineers of 
those countries some advantages over us in this 
respect. ‘ F 

It is true that the best teaching will be given in 
vain to those who do not possess the qualities of , 
mind fitted for their avocation ; neither will any 
preliminary education suttice unless it is accom- 
panied by active observation and subsequent con- | 
tinued self-instruction. 

Lord Shaftesbury, in a’ recent. paper, remarks, 
that having given to every one the elements of 
knowledge, you have given him access to the 
means of acquiring more ;” and he adds, **I am | 
convinced that, after all, the best education a man 


gets is that which he gives to himself by his own | 
exertions. ' 


| steain at any desired point where steam is 
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There are many instances where power of obser- ‘and Mr. Stevenson Towle, engineer in charge of the 


vation and self-instruction have enabled men to sewers, valuable information was obtained in regard t. 


rise without much other teaching. Young men | the 


taken from ordinary schools and placed at once as 
pupils in the workshop or engineering works, are 
mainly dependent for their progress on those 
powers of mind ; and what they learn in that way, 


_ though laboriously obtained, is rooted and grounded 


in a manner which probably no other teaching can 
accomplish, But there can be no doubt that their 
path would be made easier, and the scope of their 


Forty-second street explosion and several others. 
, A sketch shows the location of the car tracks, sewers, 
water pipes, and, as nearly as possible, the number and 
| pos.tion of the gas-pipes. From the article, it appears 
t the gas companies attempt to throw the blame uj»), 
the oo The writer in the Metal Worker say. 
‘** This is absurd. To find a combustible gas in a sewer 
| which is far removed from any cal inat- 
ing gas is almost an unheard-of . The few reported 
| cases are of such a doubtful character that they are not 
credible. Explosions of illumina 


| 
observation wider, by previous education specially | s Sane eas. OS te sewers 
directed to the class of subject with which. the (eee ane dune deen Ta most of these 1 a 
have to deal. So far as my experience exten 


with regard to pupils, those who have come from 
colleges where applied science is taught, take at 
once a higher position, and have a much larger 
sphere of usefulness than equally clever men os 
have not had that advantage. 

(TO BE CONTINUED.) 





GENERAL INTELLIGENCE, 
We solicit and L vet publi. i 
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GAS AND WATER. 
The Walkerville (Ill.) Water-Works are to be provided 


| with new engines. 


The new water-works at All , Mich., are in com- 
plete order, and amply supply the demand. 


The City Council of Galveston, Tex., has a 
— the sum of $10,000, to bore the proposed 
well. 


The City Engineer of Minneapolis, has been instruct- 
ed to prepare plans for for the water-works, 
after which bids will be advertised for. 


The Wisconsin Legislature has passed a bill, to amend 


| the act to incorporate the city of Eau Claire, so as to 
, authorize the construction of water-works for that city. 


Malden, Mass., is endeavoring to raise money te pur- 
chase a new steam fire engine, to extend the fire-alarm 
telegraph southward, and to build an extension to the 
water-works. 


The City Engineer, of Chicago has invited bids for 
supplying water-pipe for the city during the current 
year. Circulars have been sent to foundrymen all over 
the country. 


It is claimed, by Dr. Comstock, of St. Louis, that it is 
not desirable to check the ordinary waste which flushed 


the sewers and had an important influence on the health | 


of the city. 


A a es up has been shipped from the Nation- 
al Iron Works at New Brunswick, N. J., to San Domingo, 
South America. Thé pump is so constructed in sections 
that no one piece weighs over 100 pounds. 


Certain portions of the city of Kenosha, Wis., are 


' troubled with malarial influences, which the doctors at- 


tribute to contamination of the well water. The in- 
fected districts have no sewers, and the earth has be- 
come saturated with sewage. Prompt measures will be 
taken to correct the evil, by introducing a system of 
sewerage. 


In the *‘ Prall” system of supplying cities with heat 
and power, instead of conveying the heat and power by 
means of so light and condensable a medium as steam 
through street mains, it is conveyed by the medium of 
highly super-heated water, as in this plan it is heated un- 
der confined re, in which condition there is hardl 


‘alimit to the amount of heat that may be stored in it, 


which may be utilized in converting the water into 
required. In- 


oO. 


ppropri- 
artesian | are 


i 

| the gas-pipes are within reach of the salt water in the 
| soil and are beginning to rust out. In such places the 
| soil gets saturated with the gas which is forced into the 
| sewer when it accumulates.” 

| To prevent such accidents in the future, the ventila 
tion of sewers is being carefully attended to, and perfo 
| rated man-holes are extensively used. 


From the twenty-eighth annual _ (1879) of the 
Board of Water missioners of troit, we obtain 
the following items: The number of miles of water 
mains laid in 1879 was 9%, making the present total 
| pipeage of the works 2041 miles. The quantity of 
| water pumped in 1879 was 5,129.599,100 lons, a 
| daily average of more than 14,000,000 of gallons. The 
dugihests engine which Samuel F. Hodge is building is 
to be completed on or before Jan. 1, 1881, according 
| tothe terms of the contract, but Mr. Hodge expects to 
/ have it done by the Fourth of July next. Forty-four 
| thousand dollars have been paid on it. In the past two 
| years but little wooden pipe been laid. In their day 
| wooden pipes contributed largely to build up the 
|e settled portions of the city, but asthe streets 
| ilt up oe ayy a of houses, a more 
| water, i y for , wooden pipes are 
copia by iron to the oxtens of the surplus earnings of 
| theworks. The report of Engineer Edwards shows that 
| the cost of pumping each million ons of water in 
| 1879 was $4.47; in 1878 it was $5.67. The cost of fuel, 
oil, ete., consumed during the year was $11,979.55. 
| Superintendent Bridge reports that there are now con 
nected with the water mains 731 fire hydrants and 173 
_ cisterns, and that the general supply of water to the 
| city is universally very , there being no complaints 
| of shortness except in the second stories of some of the 
houses in the vicinity of the Holden road and Warren 
and Forest avenues. 
| —- eve. --— 


ELECTRICITY. 


| . i : : 
Chicago, Ll., now has an organization known as the 
Chicago Electric Light Company. 


| The Maine Legislature has sed an act to incorpo 
| rate the Kennebec & Franklin Telephone & Telegraph 
Company. 

Siemens & Halske, of Berlin, will soon publish a plan 
they have devised for propelling tramways by electri 
city. Their claim is economy. 

The National Bell Telephone Company has applied t 
the Massachusetts Legislature for a charter of incor- 
poration, with a capital of $15,000,600. Every te!- 
ephone company in the United States, under the new 

rter, will pay tribute to this company. 

W. H. Preece, Esq., the prominent electrician and en- 
gineer of government tel _ of London, England, 
after making an elaborate test of the various telephones 
now invented, among others the new Gower telephone, 
has given it as his opinion, that there is nothing in use at 

present equal to the Bell Telephone and Transmitter. 

| The Montreal Electric Light Com —_ apply te 

| the Legislature of the Province of *, at its next 

| session, for an act of Incorporation for the Montreal! 

| Electric Light Company, with power to furnish light 
and motive power in the City and District of Montreal. 
generated from electricity, and all powers necessary for 

| these purposes. Abbott, Tait, Wotherspoon & Abbotts. 











‘the Maumee River isimpure, and filters have been at- | radiating from the 
| pany states that every drop of water can be purified be- | were to be equal and the expenses 


| 24, the following petition was presented: 


_ debarred the free use of that by which cleanliness and 
| health can be secured: and believi 
' tion is against the 
, the Clergy of the Church of England, would 


office to-day. 
' ties f two hours h day, that The company has a cash capital of $100,000. To-night 
ties for one or two eac’ y; persons may a y , ig 


; men, 


surance companies favor its introduction into New York | solicitor for applicants. 


City. | Paris is now experimenting to ascertain the difference 
The water which the city of Toledo, O., receives from between gas and electricity as illuminators. Two streets, 
Opera House, were selected—one for 
gas and the other for the electric light. The distances 
same, For some 
fore it enters the mains, and that from $100,000 to months these avenues have been lighted, and the electric 
$200,000 are required for the improvements. Another , light, owing principally to the density of its shadow, is 
advocate states that a certain system of filtration, with | losing favor. It is the Jablochkoff hght. 
a capacity of from 3,000,000 ‘to 5,000,000 gallons of | 


tached in many households. The Stevens’ Filter Com- 


‘water daily, will cost from #20,000 ‘to 25,000. Some _, The American Union Tear bh Company is rapidly 


: : . mad = | stretching its wires over estern States. As the 

ater. er hee ee | company open for business in the larger cities, they are 

: : . , , | introducing a novel invention into the offices of business 

At a meeting of the Montreal Water Board, held Feb. houses, igned to facilitate the summoning of 

; . | phic rs. It consists of a simple piece of 

wd ak of ae a ametuer acing om te roth gmc conte comected wie 

a ’ e te! ol a * le scra th a thin piece 

who are not able to pay the tax, and who are thereby | of seed aadiiaanaden, will ring a bell and <anmon 2 

‘iets ones i = — — my avoiding — ey of going 

restric- | to the o or sen a there for t rpose. 
neral well being of the city, we. The device is introduced Test cost. - 


f upon the Corporation of the city of Mon A Rochester (N. Y.) dispatch of the 24th says: ‘* A cer- 
to tabe the matter into their conctdeeaentana if possi- | titicate of inco: tion cf the Rochester Electric Light 
ble, allow the hydrants to be turned on in certain locali- | Company was in the County Clerk’s y 
su themselves with water for daily use, free of | a tting 
Ty orin any other way that it po seem best to this company forthwith to ley. construct and maintain 
tho Corporation to meet this most urgent necessity.” mains, conductors and wires in the streets, avenues and 

Signed by the Bishop of Montreal and other clergy- | — places of Rochester, with such connections as may 


The Metal Worker of the 7th inst. contains a four- |‘ the city avd the tanta thereof. Gome of the 


SSS" Sin Frenne cel wanna expan | Carin, "Reyne te ded, whet, es 
was ca by a it being near a sewer 

| which a ee cece the kindness | ected by Mr. Edison. 
ef Mr. Allan Campbell, Commissioner of Public Works, 





The Western Union officials are jubilant over the de- 





lant 
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et ce | 
cision as to the validity of the Page patent, and of their | 


jwasession thereof. They say that application will soon 
be made for injunctions to restrain the use of the im- 
proved Morse instrument all over the country, except 
upon nt of a royalty to the company. The ef- 
fect of the decision will be to enable the Western Union 
Company to exact a royalty for every telegraph instru- 
inent used in the United States. The inventions which 
the Western Union can claim as its property under this 
decision are necessary for the operation of any instru- 
ment. The company can not only compel persons using 
any Morse telegraph instrument to pay a royalty, but it 
can enforce the payment of a license for the further use 
of the appliance, and collect a royalty and damages for 
past use. The only appeal is to the United States Su- 
wreme Court, and it is calculated that it wiil take at least 

ve years to secure a reversal, even if one were finally 
granted. Steps will be taken at once to enforce the de- 
cision, and suits for damages will probably be brought 
aguinst other telegraph companies, railroad companies, 
and private persons using the appliance. As it is prac- 
tically impossible to open or close a telegraphic circuit 
without it, the effect is apparent. 

The New Haven Journal and Courier of the 14th inst. 
contains an account of a paper read before the Monocacy 
Scientific Club, at Bethlehem, Pa., by Dr. H. E. Licks, 
on the diaphote—derived from the Greek words dia, 
meaning through, and photos, meaning light. It is an 
instrument designed to transmit rays of light. It con- 
sists of four essential parts—the receiving mirror, the 
transmitting wires, a common galvanic battery and the 
reproducing lum. The mirror is formed of an 
amalgam of selenium and chromium. It is composed of a 
number of pieces, each about one-third of a square inch in 
area, and having a small wire attached. These wires are 
gathered into a strand about one foot behind the 
frame, and insulated. On reaching the receiving 
speculum each wire is connected to a division simi- 
larly placed as in themirror. From a common galvanic 
battery wires are run to each diaphotic plate, and thus 
a current formed which can be opened or closed at 
pleasure. The theoretical action of the  instru- 
ment is as follows: The waves of light from an 
object are conducted through an ordinary camera, 
so that they fall on certain divisions of the wirror, 
when the latter is closed. The light and accompa- 
nying heat produce momentary changes in the amal- 
yam of the mirror, which modify the electric current 
und cause similar changes in the corresponding spaces cf 
the remote speculum, thus producing a similar image, 
which can be seen in the camera, or thrown upon a 
screen. Tests of the instrument confirmed its powers. 

, aed 


STREETS, DRAINAGE, ETC. 


Iwo miles of sewer, to cost $50,000, will be built in 
Des Moines, Iowa, the coming summer 


The Committee on Cities, of the Assembly, will shortly 
visit New York, to learn by observation what difficulties 
lie in the way of securing clean streets. 


The amount remaining unexpended of the sewerage | 
appropriation of Boston of last year was $450,000, and | 


in addition to this sum the committee will ask tor $1,200, - 
000 to prosecute the work this year. 


On the 25th inst., the Pilot Commissioners of New 
York inspected a steam-hopper barge, after the same 
design as those used in Liverpool, one of which—the 
* Alpha "—we described in our issue of the 14th inst. 
The length of the hopper in the present vessel is 52 feet, 
breadth 17 feet, and it has a capacity for 416 cubic 
vards of refuse material, or a dead weight of 350 tons. 
Its speed is from eight to ten knots an bour, aud there 
are quarters fitted for officers and crew. 


Commissioner Nichols, on the 24th, received at the 
Steeet Cleaning Bureau (N. Y.) a delegation. from the 
Farmers’ Club, which wished to confer with him about 
the disposition of street oe The committee was 
informed that farmers could obtain all the sweepings 
they desired by furnishing boats to receive the dirt at 
the dumps. In the a of Mr. Nichols the Dock 
Commissioners should build their bulk heads and permit 
the Bureau to fill up out to the line with ashes. Nothing 
would make a finer filling, and the city would gair many 
acres of valuable land. 


or - 


BRIDGES. 


Residents of Chicago are taking steps to secure the 
erection of a bridge across the river at Fourteenth street. 


The Massachusetts Legislature has authorized the 
Fitchburg Railway Company to build a bridge over a 
portion of Miller’s River, 


_, The work of driving piles for the trestle bridge over 
Towantic swamp (Conn.), on the New York & New 
England Railroad, is tinished. 

The Chicago, a & Quincy Railroad Company 
is about to replace the bridge over Big Rock Creek, near 


Plano, Ill., by an iron structure with a single span of | 


100 feet. 

_The bridge at Chattanooga, Tenn., on the line of the 
Nashville, Chattanooga St. Louis Railroad, was 
burned on the 20th inst. An iron bridge will take the 


place of the one consumed. 


Mr. G. M. Rusling, 


nn og need and contractor of J 
City, N. J., has this sieae 


wee n the erection of two iron 


bridges on the extension of Warwick Valley Rail- 
road in Orange County, N. Y. Mr. Rusling is East- 
ern agent of the Morse Bridge Co., of Youngstown, O., 


at whose works the above were made. 


The United States Senate has received a 
against the erection of a across 


Kiver, at Detroit, signed b of Canada, inter- 
ested in the commerce of the lake. A similar 

see residents of the United States, bas been 
presented. 


the Detroit 


ENGINEERING NEWS. 


Tenders are solicited by Winnepeg, Manitoba, for the 
purchase of %200,000 worth of debentures, the proceeds 
of which are to be applied in the construction of a rail- 
way and ordinary traffic bridge across Red River, 
which, when finished. will be the connecting link of the 
Canadian Pacific Railway and Pembina Branch on the 
east side with the government railway svstem and the 
Manitoba South-Western Railway on the west side ot 
Red River. , 


Ottawa, Feb. 20.—A meeting of the Board of Trade 
was held last night to hear the views of a deputation 
from Montreal, composed of Senator Thibaudeau, Messrs. 
P. Perrault and D. Melntyre, in reference to the bridg- 
ing of the south channel of the St. Lawrence River at 
Isle Ronde. On motion of Messrs. Patterson and Cle 
mow, a resolution was passed approving of the project 
and urging upon the Government to take the necessary 
action in the matter at once. Hon. James Skead and 
Messrs. Clemow and Brennan were appointed a Com- 
mittee to wait upon the Government in conjunction with 
the Montreal deputation in reference to the scheme. The 
deputation interviewed the Government this morning 


One of the two new bridges of the Delaware & Hud 
son Canal Company across Wood Creek, between Com 
stock’s and Whiteball, is completed, and the bridge 
corps are now at work on the other. They were con 
structed at the Albany shops of the company, of old 
truck rails, under tae supervision of and from designs 
drawn by Arthur Wurtele, the company’s bridge in- 
spectes: at the suggestion of Cmef Engineer Wentz. 

bese bridges are the fourth and fifth of the kind that 
have thus far been constructed, and prove eminently 
serviceable in bridging short spans, affording railroad 
companies a new and economical way of utilizing dis- 
carded rails. ‘hese two bridges contain 1.500 pieces, 
and were so constructed that not one of the 32,000 rivet- 
holes had to be reamed, nor one of the 12,000 solid 
rivets had to be cut.—Albany Argus. 


The Mayor of New York, in refusing to sign the reso- 
lution of the Board of Aldermen, requesting the Senators 
of the State to appoint a committee to investigate the 
matter before recommending the appropriation of any 
money, says: * The liability of New York for the bonds 
which it has issued for past expenditures must be met, 


whether the appropriation asked for be yranted 
or refused, or whether the work be completed 
or stopped. Delay in completing the bridge will 
| postpone the receipt of income from tolls. [| am as- 


sured that if the appropriation ($2,225,000) now asked 
for be made promptly the bridge will be completed be 
fore May 1, 1881, and that no turther appropriation 
will be needed = It appears tome that sucha delay of 
the appropriation as is called for by your resolution 
would probably involve an additional outlay of not less 
than $1,500,000. of which $1,000,000 would fall upon 
Brooklyn and $500,000 upon New York 


it was origimally the purpose of the Walnut Street 
Bridge Company Philadelphia, io open the bids for the 
work on the 25th inst., but it has been deemed advisable 
to extend the time to March 6, when proposals will be 
received by S. Asheiton Carson. The specifications call 
for an iron bridge, stone and asphalt above the founda 
tions, the latter to be carricd to the rock between Twenty 
| fourth and Thirty-tirst streets, either by piles, cribs or 
stone-work itself. The plan of the proposed bridge is 50 
feet wide and 2.631 feet in length. It is also provided 
that the whole surface of the roadway shall be covered 
with wrought-iron plates not less than jj, of an inch thick. 
Over these there will be laid a covering of asphalt about 2 
inches thick, and in the thinnest part 1'. inches thick. 
Gravel will be laid on this, and the roadway for 36 feet in 
width will be laid with granite blocks 3°. to 4', inches 
wide, *4 to 6 inches deep, 6 to 12 inches long, crossing to 
a true curve of 4 inches in 36 feet. The horse railway 
tracks to be laid one on each side. The footwalks will 
be seven feet wide on each side, nade of 2'.-inch stone 
flags. These sidewalks shall have on the inner edge 
| of each curb-stone of blue flag 2 inches thick, in length 
of 4 to 8 feet. On the outer edge they will have neat 
iron cornices and substantial iron railings. There will 
be ornamental gas lamps placed not over 50 feet apart 
on each side with clusters of at least six burners at the 
main piers, and every 200 feet on the viaduct. There 
will be openings in the gutters (properly grated) not 
over 800 feet apart, with pipes of heavy iron to conduct 
water to the ground. The iron work will be of the best 
kivd and quality, desigued to carry a live load in addition 
to its own weight of 100 pounds per square foot of sur- 
face; the platesand floor-beams to carry a weight of not 
less than [50 pounds per square foot of structure. The 
viaduct piers and the abutment of the main river-spans 
will rest on piles of hemlock, spruce or yellow pine, 
roperly shod and ringed with iron. There shall not be 
con than eight inches at the small end and twelve inches 
when cut off, straight and true, and shall be driven to 
the rock, or to such a depth as the engineer may deter- 
mine necessary. Respecting the river pier, the specifi- 
cations require that all loose material shall be dredged 
away from the rock, and scribed down, so as to fit its 
contour; shall be built of a crib of sawed yellow pine 
timber, laid to close joints, and having rows of ties in 
each alternate course, p'aced about eight feet apart, 
horizontally. Attached to the specifications is a form of 
tender, which provides that the bidder shall bind himself, 
in case the proposal is accepted, to enter into a contract 
with the company within ten days after notice and exe- 
cute the same, or forfeit a penalty which shall be deter 
mined. 
eames 


RAILROADS. 


The Miami Valley Road is to be sold on the 20th of 
March, in Lebanon, Ohio. 


Fifteen miles of additional street railways are about 
| to be laid in Montreal, Canada. 

| The Indi Bloomington 

decided to build a depot at Crawfordsville, Ind. 


& Western Railroad has | 


Judging from present appearances, New Orleans and 
Houston, Tex., will be connected by rail within two 
months. 


The Utah & Northern Railroad is to be extended im 
mediately 60 miles bevond its present terminus. This 
will bring it within 25 miles of Beaver Rock, Montana. 


An appropriation of $20,000 to a proposed railroad 
known as the North Vernon, Rushville & Newcastle 
Railroad, was voted in the township of Newcastle, Ind., 
on the 21st 


Great interest is being taken ima project to build a 
standard-gauge road from Dayton. 0., to Louisville, to 
be known as the Dayton, North Vernon & Louisville 
Short i.ine 


Detroit is agitating the question of a transit railroad 
from the Michigan Central depot along the river front 
through Springwells and possibly to the Delray Glass 
Works 


The Mobile & Ohio Railroad has completed arrange 
ments for the extension of its line from the present 
terminus at Columbus, Ky., to Cairo, LL, a distance of 
about 20 miles. Work will commence immediately 


The Portland (Me.) City Council has instructed the 
Portland delegation in the Legislature to favor a char 
ter for a railroad from the foot of Sebago Lake to White 


Rock Station, on the Portland & Ogdensburg Rail 
road 
A new company has been formed, under the general 


railroad law of the State, to build a railroad from De 
Land landing, on the St. John’s River, to Mosquito 
Inlet, on the Atlantic Ocean. It is called the Orange 
Ridge, De Land & Atlantic Railroad, is 20 miles long, 
and is all in Volusia County, Fla. 


A notice was filed in the office of County Clerk Braun 
at Jersey City on the 25th inst, by John H. Bonn, the 
President of the North Hudson County Railway Com 
pany, that a new road would be built by his company 
from the Court House in Jersey City to West Hoboken 
and Union Hill. 


The Connotton Valley Railroad, of Ohio, is being con 
stiucted with great care. The rails are 35 Ibs., Besse 
mer steel: ties, white-oak, laid 18 inches apart from 
centre to centre; the bridges are Howe-truss suspen 
sions, and the abutments are of faced sandstone, uni 
formly laid eight feet below the water level 


The directors of the Union Railway Association, In 
dianapolis, appointed a committee of five to consider 
the necessity of better depot facilities. The present 
union depot is entirely inadequate for the business done. 
and now that another road has entered the city, a larger 
and more commodious building is absolutely necessary 


lu L565, Bessemer steel rails, at works in Pennsyl 


vania, per ton of 2,240 pounds. sold for $165; 186¥ 
#145; 1870, #110; 1871, $95; 1872, $104; 1873, $121. 
S74, $117: 1875, &71; 1876, 867; 1877, $49; 1LS7S, 
$41; 1879, $41. The highest price was in 186¥, when, 


for a short time, they sold at 8174 per ton 


e At present 
they are quoted at #80 per ton 


Sidney Dillon, of the Union Pacific Railway Com 
pany. bas written a letter regarding the extension of 
the Utah & Northern Railway, saying that the com 
pany have purchased rails sufficient for 130 miles of ad 
ditional track, and expect to have it laid and the road 
completed bythe Ist of September, 1880. The expeet 
ation is to open the road to Red Rock for the early 
spring business 


The Milwaukee, Lake Shore & Western Company is 
to build from Lake Cotuit, by way of Wausau, to Colby 
Junction, and everything is now arranged satisfactorily 
for the work to go on, except to get the vote of aid from 
the towns that are to be benefited thereby This line 
will be fifty-four miles long, and when completed will, 
with the Wisconsin Central, add two more direct hnes 
te the Milwaukee & St. Paul. 


It is proposed in Boston to extend the Adirondack 
Railroad from its present terminus, sixty miles north of 
Saratoga, to Ogdensburg, one hundred and eighty miles 
from Saratoga. This will be for the purpose of further 
utilizing the Hoosae Tunnel. Another proposition is to 
run a railroad through the Adirondacks, making a route 
from Boston to Chicago only six miles longer than the 
route through Buffalo, and one bundred and thirty-five 
miles shorter than the Vermont route. 


Mr. Hinton Rowan Helper, of St. Louis, proposes the 
construction of what he calls *‘a longitudinal, midland. 
double-track railway” from a point high north in North 
America, running more or less southwesterly through 
Mexico and Central America, to a point far south in 
South America, looking to its ultimate extension to 
Bebring’s Strait and Cape Horn. He makes no estimate 
of the cost of the road, or of its probable receipts and 
running expenses, nor does he present any plan for rais- 
ing the vast capital required. He offers prizes for the 
best essays and poems upon the subject, designed to 
awaken an interest in the project. 


The Midland Railroad & Canal Company (English) 
has finished the improvements to navigation on the 
Kissemme River, Fla., from Lake Tohopekaliga to Okee 
Chobee, a distance of 375 miles, and has placed the first 
steamboat that was ever seen in that region on the 
river. It is called the Mary Bell. Colonel Allen, the 
company’s engineer, is now at work cleaning out the 
Caloosohatchie River, from the last-named great lake to 
the Gulf of Mexico, about 80 miles. The company hax 
no belp from the general government, but has obtained 
a large grant of lands from the State of Florida. 


A correspondent of the Richmond Times, writing 
from Gull River, C. P. R. line, and dating Feb. 1, says 
‘** We have finished track-laying for this season. There 
are 150 miles laid with rails and ballasted on this erid, 
Vand about the same on the Winnipeg end. with: about 
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200 to build to connect, which will give a direct road | 
from Thunder Bay to Winnipeg. Those 200 miles are 
all under contract, and are being vigorously worked. 
Messrs. McKenzie & McDonald have the su ntract 
for all the bridges and culverts on this end, also three 
miles of ing. The frame of Gull River bridge at 
Severn, 70 miles from here, is to be brought here by 
train as soon as the track is laid, which will be in about 
two weeks.” 


The Boston Advertiser says: “It is estimated that 
nine thousand miles of new railroad will be constructed 
in this country during the present year. A very large | 
part of it will bein the comparatively unsettled spaces 
of the West, but not so great a part as some peo-| 
ple — . There are to be new roads in 
many States built for the purpose of completing 
or shortening the connection of the great lines with dis- 
tant points. In the rearrangements of 2 dur- 
ing the period of depression, new centers of distribution | 
have been established, and it is aos for the lead- 
ing corporations to reach them and obtain a share of the 
traffic. Moreover, local trade and enterprise call for 
the construction of a great number of short pieces of the 
road, which will aggregate many hundreds of miles. 


The Atchison, Topeka & Santa Fe Railroad Company | 
is making extensive preparations for an active building 
campaign during the coming spring and summer. The 
road is already in operation to Santa Fe, and in the 
course of a few weeks will be running to Albuquerque. 
From the Rio Grande one line will run down into old 
Mexico, to the capital of that country, another goes 
West through Arizona, with one branch leading down , 
to the new town of Guaymas, in Lower California, on 
the gulf coast, and the other to San Diego and San 
Francisco. By the 1st of April strong parties will be | 
at work on all the branches, and the main line will be 
pushed with great energy from both ends—building 
west from the Rio Grande and east from the Pacific, 
and north from the Gulf of California. 


A scheme is under contemplation which combines po- 
litical and commercial considerations in a marked de- 

ree, and aims to give England entire control of Asia 
Minor, and to enable her to check Russian encroach- 
ments. The proposition is that England should acquire 
possession either of Mersina or Alexandretta, Turkish 
ports lying on either side of the Gulf of Iskanderoon, 
and within easy reach of ey ee Starting from this 
port, it apes that a railway be constructed, curv- 
ing around the head of the gulf and extending nortb- 
westward to Adana, 81 miles distant. Thence the pro- 
jected route, passing along the southern slope of the | 
Taurus Mountains, traverses 100 miles of wooded coun- 
try to Marash, and thence runs almost due east 130 
miles to the river Eupbrates, crossing a rugged and | 
broken region. The line passes the Euphrates a little | 
beyond Tornedah, and reaches Diardekir, an ancient 
and important commercial town, 38 miles distant on the | 
head-waters of the Tigris. This would be the terminus, 
but branches might be extended to Erzeroum, to Mosul, | 
or in other directions. 

The West Shore Railroad begins to show symptoms 
of life. A certificate of the incorporation has been filed 
in the Secretary of State’s office. The road will start 
froma point on or near the west shore of the Hudson 
River and on the division line between the States of 
New York and New Jersey, along or near the said west 
sbore via Piermont, Nyack, Haverstraw, West Point, | 
Newburgh, Rondout, Catskill, Athens, Coxsackie, Sche- 
nectady, and thence along or near the south shore of the 
Mohawk River to Utica, and thence via Syracuse to 
Buffalo, with loop lines or branches to the cities of Al- 
bany and Rochester, and also by a connecting line or 
connecting lines from one or more points upon the Hud- 
son River, toa point on the Hudson River opposite to 
the city of New York. The length of the main live of | 
railway to be constructed, maintained and operated 
this company is estimated at 425 miles, and with i 
branches and connecting lines, is estimated at not to ex- 
ceed 500 miles. The capital stock of the company is 
fixed at $80,000,000 divided into shares of $1 each. 
The period of the curporate existence is placed at 100 
years. 


RIVERS AND HARBORS. 


Certain engineers think the Platte River can be made 
navigable from Denver to Missouri. 


The Delaware, Lackawanna & Western Railway Com- 
pany is building very extensive docks at the foot of Erie 
street, Buffalo. 

A committee from Waukegan, IIl., will visit Washing- | 
ton, and endeavor to obtain an appropriation for a har- 
bor at that place. 


An appropriation of $70,000 is desired to remove 
Gangway Rock, ir the Piscataqua River, as a needed 
improvement in Poftsmouth Harbor, N. H. 


A memorial to congress asking for means to be em- 
ployed for the restoration of Lake Horicon, Wis., as a 
water reservoir, from which the water along Rock 
River may be amply and continually supplied, is in 
circulation. 

On the 24th inst. the Pilot Commissioners of New 
York, inspected a nautical automatic bell-buoy, which 
will ring both loudly and continuously with the least 
motion of the water, and in foggy or thick weather is 
considered invaluable . 


The Central Pacific Railroad Company has ceded to 
the United States S00 feet on the line of the channel te 
Oakland Creek, California, declared by the United 
States engineers to be necessary to complete the im- 
provements to navigation already begun. 


Mavor Prince, of Boston, accempanied by several | 
members of the City Council, visited New York recently, | 
and ed with the Committee of the Chamber of | 
Commerce for united action on the subject of harbor de- 


| and 116 feet wide. 


ENGINEERING NEWS. 


fences. It was their intention to proceed to Washing- 
tun to ask the Government to improve the fortifications 
of Boston Harbor. 


** The Inter-Oceanic Canal and the Monroe Doctrine,” 


/& treatise presenting in concise form the historical 


record of the various plans for a canal across the Isth- 
mus and showing the responsibilities of the people and 
the government of the United States in reg: to any 
such enterprise, and especially in connection with the 

nt undertaking of M. de leu ps, is announced by 

. P. Putnam’s Sons. 

The largest ferry-boat in the world is the Solano, 
built for the transportation of freight and passengers 
across the Straits of Carquinez, from Benecia to Port 
Costa, Californin. Her dimensions are 424 feet long 
She has two engines of 1,800 horse- 
power each. Upon the deck of the Solano are four tracks 


| extending her entire length, with a capacity for carry- 


ing forty-eight loaded freight cars, or twenty-four pas- 
senger ccaches of the largest class. 

From the annual financial report of G. W. Schuyler, 
Auditor of the Canal Department of New York. for the 


year ee Ne tember 30, 1879, we obtain the follow- | 
e 


ing facts: elgian system of steam-cable towing is 
deemed perfectly adaptable to the Erie canal, on which 
55 miles of cable were laid and 10 additional tugs con- 
structed. The railroads of the State, py systematic 
competition, are destroying the business of the canals. 
In the opinion of the Auditor, the freight charges should 
be re ted by law, and amendments to that effect intro- 
duced. Anamendment, to accomplish beneficial results, 
must rantee the maintenance of the canals. The en- 
larged Welland canal, which will soon be completed, will 
ultimately be madea free highway. The report con- 
tains a statement of the receipts and disbursement of 
= canal in the State, and of the work done during 
e year. 


A delegation from Philadelphia is now in Washington 
to urge upon Congress the necessity of liberal sprrop: 
riation for the improvement of the Delaware River. It 
includes members of the (‘common and Select Councils, 


of the Commercial, Maritime and Produce Exchanges, | 


of the various railroad and steam ship lines interested, 
of the Vessel Owners’ and Captains’ Association, and of 
the leading news and trade papers. The total amount 
needed is #893,000. With this sum a channel 25 feet 


deep could be obtained from Philadelphia to the sea, | 
so lighted and marked as to be safely navigated by night | 


as well as by day, and that the entrance to the Delaware 
Breakwater could also be ly lighted and 
marked. An appropriation of sis 

lights and beacons along the river. The full Congres- 
sional strength of Pennsylvania will be exerted to 
further this project. 


Under the guidance of Mr. Davies, of the firm of Maclay 
& Davies, the civil engineers in charge of the work on the 


| pier, a party of gentlemen recently visited Rockaway 


Beach, for or of inspecting the improvements 
now being made there. The pier is 1,200 feet long, 
with a width for the first 1,100 feet from tbe shore of 
30 feet, after which it expands to 80 feet for 100 feet of 
its length. This last section is protected by wooden 
fender piling, making a triangle. as a landing place for 
steamboats, where at high water they will find a depth 
of 20 feet, and at low water 15} feet. The 
tubes on which the pier platform rests are 7 inches in 
outside diameter and \f inch thick in the metal. They 
are 16 feet long, and are connected by patent 
ene in which a section at each end 
of the interior of the sleeve is left free from screw- 
threads. These collars are 8 inches long. The piles are 
from 22 to 50 feet long and run from 15 to 20 feet into 
the sandy bottom. At the base of each pile is a broad 
disk 214 feet across, into which the lower end of the tube 
is screwed, and when it is in position on the sandy bot- 
tom a strong pressure of air is sent into the tubes driv- 
ing the water out at a hole left in the centre of the disk 
plate. This pressure is a up, and the escaping air at 
the base of the upright column forces the sand out and 
the iron upright falls of its own weight into the hole 
thus scooped out. Seven minutes is the average time 
taken for sinking a column twenty feet. Each post or 
column bas a large cap upon which rests the 15-inch 4 
beams, carrying the flooring timbers as well as the 
smaller beams stretching from post to post sideways. 
Rods also serve as braces, while the structure is verti- 
cally braced transversely by T rods 3x3x1¢ run- 
ning from collars attached to the columns. 
now out some 290 feet, and in the recent severe storms, 
though the engine and boiler resting on the shore were 
lifted by the wind and waves some thirty feet from their 
foundations, not a nut was started nor a tension-rod 
sprung on the section of the pier then up. It is nct in- 
tended to place any structures on the pier proper, and 
the 30-feect wide wide promenade will have only railin; 
with seats and ornamental gas-lamps on the sides. x 
the landing stage will be a shed or pavilion of iron en- 
tirely open at the sides. In all, abeut one hundred and 
sixty piles will be sunk, and the entire work is to be 
completed on or before June 1. The first pile was sunk 
un Jan. 2, and with plenty of material on the ground 
and the machinery working very smoothly, the Na- 
tional Construction Company officials say they will 
surely have the structure ready in time. 

The new hotel is to have an ocean frontage of 1,030 


feet in the building proper, though extending at either | 


end will be two porches, which will add 70 feet to it east 
and west. 
feet, with a projection in the center to 100 feet, while at 
either end the building will run back from the ocean 300 
feet, the whole plan forming a l&ter E, with the straight 
side to the ocean. There will be four elevators, four 
main sets of stairways set in brick shafts to secure a par- 
superintendence of, and ise from the di of, 
Napoleon Le Brun, the architect 


the Masonic ae 
and other large buildings in this city. I¢ will cost ho ie 


000 and is to be done by June 1, 


,000 is desired for | 


welded | 


The pier is | 


‘The average depth in the curtains will be 70 | 
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| CONTRACTING. 
| The U.S. Department invite proposa 
| car fastenings till arch 24, next. 7 - =i 


| The Board of Public Improvements of St. Louis 

| awarded the contracts for district sewer work to Geo 
| Prendergast and A. Heman. ; 
| The contract for the docks on the Delaware 
}and Schuylkill rivers, belonging to Philadelphia, has 
| been awarded to the American ing Company at 
| 35 cents per cubic yard. 


There is under consideration by the Officers of the 
| Philadelphia & Reading Railroad Company a project 
| of building a new depot at Conshohocken, and should jt 
| be determined upon the new building will occupy the 


| site of the present structure. 


|. The Canadian Parliament proposes to eréct public 
| buildings at Toronto at a cost of $500,:00. The 
| Commissioner of Public Works has presented to the 
| Legislative Assembly the plans prepared by the Goy- 
ernment architect. 


| The Toronto Globe of the 25th inst. says: ‘Mr. A. 
Onderdonk, who recently purchased so large an interest 
| in the Canadian Pacific Railway contracts, arrived in 
| the city yesterday from San Francisco and left for New 
| York at half past seven this morning to negotiate for 
| the purchase of machinery and plant.” 


Sealed proposals will be received at the office of the 
Board of City Commissioners of Cincinnati, O., until 
| 12 o’clock, noon, of March 11, 1880, for the extension of 
| the McLean avenue sewer. This work comprises the 
| construction of 2¥2 feet of brick sewer. Ten thousand 
| ($10,000) dollars bond required. 
| ‘Tenders will be received by the Canadian Govern- 
| ment till July 1 for the construction of rolling stock 
| for the Canada Pacific Railway. The whole to be manu- 
factured in the Dominion of Canada and delivered 
within four years on the Canadian Pacific Railway. at 
Fort William, or in the Province of Manitoba. 


Application will be made to the Parliament of 
| Canada, at its next session, for an act to incorporate the 
French River & Ottawa Navigation Company, for the 
— of vompleting and one the navigation 

tween Georgian Bay and the River St. Lawrence. by 
way of the Ottawa Valley. Ivan Wotherspoon, Mor- 
treal, Solicitor. 


A dispatch from St. Louis says: ‘‘ The contract for 
the building of another fifty miles of the Texas & Pa- 
cific railroad extension west of Weatherford has been 
let. The iron and other materials and a complete outfit 
for the telegraph line from Fort Worth to Weatherford 
is on hand, and trains-will be running to the latter place 
by the Ist of April.” 


| Jt is probable that the contracts for the construction 
| of the Yale-Kamloops Railway, Canada, will be sub- 
mitted to Parliament. The Toronto Globe says: 
‘* Enough has come to light about contract-letting under 
the present regime to justify any amount of watchful- 
| ness on the part of those who desire to prevent a return 
| of the worst evils of the Pacific scandal days.” 


The city of Chicago, having re the bids for the 
iron cylinders proposed to be aa iring the west 
abutment of Madison street bridge, will proceed to do 
the work itself, by the plan ori ly contemplated, 
| digging out behind the present abutment, driving new 
| piles some distance back and anchoring the piles that 
support the abutment wall to them. : 





LonG BRrancu, Feb. 25.—The contract for the exten- 
| sion of the ocean pier has been awarded to the National 
| Construction Company, of New York City. The price 
| agreed upon was $40,000, $15,000 of which was paid at 
the time of signing the contract. The extension will be 
| about 200 feet in length and 50 feet in width, includ- 

ing platforms on each side for steamboat landings. The 
work is to be completed by the 25th of May. 


The principal contracts for work on the new court- 
house, Chicago, have been awarded as follows: The con- 
tract for electric bell and speaking tubes, was given to 
the Heisler Electric Company, of St. Louis, for $2,625. 
The contract for marble tiling was awarded to the Bur- 
lington Manufacturing Company for $18,989. Thesame 
company also received the contract for marble wain- 
| scoting, at $44,988. The contract for the brick, ma- 
sonry and iron work was awarded to P. J. Sexton, for 
$16,899. 


The contract for the ding, bridging and tieing of 
the Natchez, Jackson a Caen us aieoad has been 
| awarded to Messrs. Henry & T. B. Duffin, of Memphis. 
| Under the provisions of this contract, work will be com- 
menced at or near Jackson about March 1, and is to be 
| finished by the first day of December, if not sooner. 
| The cost of the earthwork, it is estimated, will be $45,- 
| 000, and the pe Yo tieing of the road, $30,000, 
making a total of $75,000 for preparing the route for 
| the laying of rails through Hinds County to Jackson. 


| Application will be made to the Parliament of Canada, 
| at its next session, for leave to construct a line of rail- 
| way from a point on the line of the Quebec, Montreal, 
Ottawa & Occidental Railway, at or near the City of 
| Hull, or the village of Aylmer, to such point in the 
County of Pontiac as may be found most suitable for 
| crossing the Uttawa River, and thence through the 
| Province of Ontario to some point at or near the town 
| of Pembroke which may be selected to connect the same 
| with the Canada Central Railway, either to the east or 
west of the Town of Pembroke; with power to 





| tial protection against fire. The building is under the | a bridge over the Ottawa River at pea point where 


line would cross the said rivet, and such 
suitable for railway traffic and for the use of 
Carter & Church, Montreal, Solicitors for 
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Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 





SATURDAY, MARCH 6, 1880. 


THE most complete résumé of the Isthmus of 
Darien Canal projects that has ever been presented 
the public is contained in the speech of Mr. F. M. 
Kelley read at the De Lesseps dinner on Monday 
night last, and which, partly published in the New 
York Times of March 2, will be given in full in 
this journal next week. 

—_ > 


SomE months since, the Sanita, y Engineer, pub- 
lished semi-monthly, at 140 William street, New 
York, offered prizes for competitive designs for a 
public school house. Ten designs have been sub- 
mitted, from which four have been awarded prizes. 
The report of the Committee on Examination, to- 
gether with the plans and elevations of the four 


very valuable sanitary information, in this week’s 
issue of the Sanitary Engineer, dated March 1, and 
for sale at the office of publication, at ten cents 
per copy. One of the most interesting articles is, 


** How to Become a Sanitary Engineer.” 
— 


IF any person thinks that American engineers 
are not enthusiastically fond of mathematical di- 
versions, a glance at the pile of answers to the 
problems propounded recently by some of our cor- 
respondents would entirely satisfy them to the con- 
trary. With diagrams, and without, of varying 
lengths of demonstrations, by processes ranging 
from simple geometry to calculus, the solutions 
have piled in on us. © We give the first comers. and 
as soon as we can summon up sufficient courage, 
we will look at the collection, and, as far as we 
can, give the results of the remaining correspond- 
ence. 


aad 


THE Panama Canal and the movements of M. 


good deal of space in the newspapers, and a great 
deal of public attention otherwise. M. de Lesseps 
has been right royally féted—at the Lotos Club, 


Reid, President of the Club, presided ; at the Citi- 


which banquet was decidedly the great event of 
the week ; and by the ‘‘ Merchants Engaged in the 
South American Trade,” at Delmonico’s, on 
Wednesday night; the remaining portions of the 
week being fully occupied by M. de Lesseps and 
the Countess de Lesseps in receiving visitors at 
their hotel, and in visiting numerous places of 
interest in the city. On Thursday, M. de Lesseps 
and those of his party remaining in this country 
went to Washington. 


penn reernemmcemans 


House Committee on the interoceanic canal, he 
was asked by a member of the committee : 


_* Whether he had read the recent reports of Mr. 
Dirck’s opiniuns as to the feasibility of the 
Panama Canal? He said that he had. Q. What 
do you think of his ability as an engineer? A. I 
think he isa very able man. -Q. Has he any su- 
seen | in the world for engineering of that kind? 
he not stand at the head of 

A. I think so. 


ticable, would you still adhere to 
as against his? 
does not know enough of the American Isthmus to 
form an opinion. Question by Mr. Frye: Were 
these various surv of the Panama route under 
our government ie with the inclinatiun on the 
part of the authorities to adopt that route, if prac- 
tical, or were they made 
on the route ? 


the purpose of ascertaining which route was the 


your own opinion 





de Lesseps have during the past week occupied a | 


A. I would ; because I think he | City, Ont.; J. M. Wilson, and F. G. Thorn, of Phil- 


on Saturday night last, at which Mr. Whitelaw | 


zens’ Dinner, at Delmonico’s, on Monday night, | 
when Dr. R. 8. Storrs, of Brooklyn, presided, and | 


is profession ? | 
\ Q. If heshould say that he con- | 
siders the Panama Canal entirely feasible and prac- | 


versely, as criticisms | 
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REFERRING to the De Lesseps scheme of a sea- 
level canal at Panama, the intelligent editor of the 
Washington Post says: ** It proposes to dig a canal, 
whose bottom shall be 32.8 feet below the level of 
the sea, through a mountain range variously esti- 
mated at from 12to 16 miles! This tunnel is to be 
181.1 feet high, 56.49 feet wide at the bottom, and 
something more than 65 feet wide at the proposed 
water level. The work of excavation is to be per- 
formed under a high mountain, and can therefore 
be only from each end. Unless the water is kept 
out by a series of dams and other devices, the ex 
cavation below the sea level must be done under 
water, As the penetrate numerous 
streams, it is deemed impossible to keep out the 
flood by any sort of contrivance that will be prac- 
ticable. 
be carried out to sea to find a dumping place.” 


bore will 


All the excavated earth and rock must 
The 
Post is a strong advocate of the Nicaragua route. 
Its editor had better interview De Lesseps about his 
tunnel. 
2 

Mr. A. G. MENOCAL ** fired off" a series of twenty- 

six questions on the Panama route in the New York 


World of the 3d inst. Here are samples of a few 


,of them : 
prize designs, are published, together with other | 


6. The last flood is said to be the largest ever known. Is 
there any good reason to affirm that a larger one will not take 
place? 

%. Can it be positively stated that before one flood has been 
discharged another wil’ not occur * 

10. And if one takes place while the reservoir is partially 
full, is it not likely that the water will run over the dam * 


Herr Dirks replied to the series before the Civil 
Engineers’ Society meeting on Wednesday eve- 
ning. 

The advocates of the Nicaragua route are dron- 
ing along in Congress with their investigations. 
It is the route for the politicians, who see ‘millions 
in it,” and for the Navy, whose peculiar ideas of 
progress it suits exactly, but we have not yet 
heard of any civil engineer who advocated it, or 
of any shipping-master who thought it would be 
a favorite route for a 5,000-ton vessel and its cargo 
to get to the Pacific by. However, if the poli- 
ticians and the naval gentlemen cannot have their 
canal, they can hold up the ‘** Monroe doctrine” 
scarecrow pretty prominently. 

-- we 

On the 3d inst., Lieut. 
parte Wyse, of the Panama Surveying Expedition, 
sailed for France, accompanied by Messrs. Dau- 
zart and Bouton, Engineers. Lieut. Wyse, before 
leaving, exploded the magazine which he has 
been charging since August lest, and which has 
been accumulating in force very rapidly in the 
past month. The New York Telegram, ot the 3d 
inst., publishes an ‘interview between a re- 
porter of that journal and Lieut. Wyse, in which 
the latter sketches the history of the concession of 
the States of Colombia and the Pacific Railroad 
Company to his Company, and the subsequent 
sale of the refusal to De Lesseps. Lieut. Wyse is 
disgruntled about something, and has gone off 
mad. But what he can have to do with the 
Panama Canal, until De Lesseps fails in his 
scheme to build it, is what most people 


will fail to see. And that is what De Lesseps 


Ze s in his ** retort courteous” to the statements 
WHEN Mr. Menocal Jately appeared before i capiecw Parasite sesconrepye  torcinaniuepecne es 


of the naval gentleman. He says of Lieut. 
Wyse : ‘ His part is played, a: d he should be heard 
no more of unless I fail; then, of course, the rigbt 
to form a company reverts to his society.” So, 
exit Lieut. Wyse for awhile. 

On Wednesday afternoon Herr Dirks, accom- 
panied by Messrs. J.C. Campbell, Worthen, Croes, 
Church, L. B. and C. D. Ward, Bogart, Hamilton, 
Cooper, C. Vandervort, Smith, VanHorne, and 
Frost. all of New York: T. C. Keefer, of Ottawa 


adelphia ; F. 8S. Curtis, Chief Engineer of the New 
York & Harlem Railroad, and Mr. J. M. Toucey, 


|Superintendent of the Hudson River  Rail- 
‘road, visited High Bridge and the Pumping 
Works for the High Service Reservoir. A 


Mr. Menocal : They were made for 


| special train. consisting of an engine, a Wagner 


Lucien Napoleon Bona-! 


y 


87 


placed at their service by Mr. Toucey, conveyed 
the party to High Bridge, where Messrs. Croes and 
Church explained the construction of the aque- 
duct and answered the numerous questions of the 
distinguished visitor respecting the water supply 
of New York. A diagram and an extract from a 
report on the pumping-engine, distributed to the 
party, explained the principal features of the en- 
gine, after its personal inspection by the visitors. 
fhe engine and pump were erected by Mr. Wm. E. 
Worthen, who accompanied the party. On the 
trips both ways a great deal of interest was mani- 
fested in the working of the dynagraph, accom- 
panied by the explanations of its inventor, Mr. 
Dudley, who was present. We hope that at some 
future time we may be able to devote some space 
to a description of this ingenious machine. 

" ++ ooo oe 


PERSONAL. 





Mr. William J. Nicolls has been appointed Chief 
Engineer of the Long Island Railroad, with head- 
quarters at Jamaica, N. Y. 

Herr Dirks left this city on the 4th inst., for 
Boston and Cape Cod, which latter locality he 
visits in the interests of the proposed Cape Cod 
Canal. 

On the the Board of Public Works of 
Jersey City elected W. W. Ruggles to the position 
of Chief Engineer of the Board. 
tixed at $2,200. 


2d inst., 
His salary was 


Lieutenant Wyse, accompanied by Messrs. Dau- 
zart and Bouton, engineers who have recently been 
engaged in surveying the Panama Canal, sailed 
for France on Wednesday last. 

Mr. Adna Anderson, formerly connected with 
the Toledo, Wabash & Western and Erie railroads, 
has just been appointed Chief Engineer of the 
Northern Pacitic Railway, with headquarters at St. 
Paul. Minn. Mr. Anderson is an engineer of much 
skill and experience, and will bea valuable ac- 
quisition to the Northern Pacific. 

On March 2, the following communication was 
presented to the City Council of Boston, and was 
tabled : 

OFFICE oF CITY ENGINEER, ' 
Crry Hatt Bostox, March 1. 1880. ; 
To tke Honorable the City Council of the'City of Boston : 

Having accepted another position, I hereby resign the 
office ot City Engiueer, and request that I may be relieved 
from further duty after the 20th of this month. Thanking 
your honorable body for the confidence expressed and honor 


conferred by my recent reélection, I am 
Your obedient servant, Jos. P. Davis. 


Mr. Davis was elected City Engineer in 1871, 
and since that time has had charge of several im- 
portant engineering enterprises in Boston, one of 
which was the construction of the new water- 
supply from Sudbury River. and the improved 
sewerage system. Mr. Davis had charge of the 
construction of the Brooklyn Water-Works, the 
St. Louis and the Lowell Water-Works, and for 
several years was in the employment of the Peru- 
vian government, when he was engaged in the 
construction of several railroads. It is stated that 
he will accept the position of Engineer of the Con- 
tinental Telephone Company. 

Although he has been connected with the great- 
est engineering works of modern times, M. De 
Lesseps, as he himself said the other night, is not a 
professional engineer, but has spent most of his 
life in diplomacy. Born in Versailles in 1805, he 


* became an attaché of the French Consulate at Lis- 


bon when he was only 20 years of age. Three 
years later, that is ir 1822, he went to Tunis in a 
like capacity, and in 1831 we find him in Egypt. 
After serving as temporary Consul-General at Alex - 
andria several times, he went as Consul to Malaga 
in 188 , and to Barcelona in 1842. When Barce- 
lona was bombarded by Espartero in 1842. M. De 
Lesseps was indefatigable in rendering services to 
the sufferers of all nationalities. He protested 
against the bombardment with his characteristic 
energy, and after it was begun he took an active 
part in helping fugitives to leave the city. His 
services on this occasion were recognized by sev- 


coach and P. H. Dudley's dynagraph car, kindly | eral Governments, which honored him with decor- 
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ations. Among these were France, Spain, Sweden, 

the Netherlands, the two Sicilies, and Sar 

dinia. Action complimentary to him = was) 
also taken by the Marseilles and the Barcelona 

Chambers of Commerce, as well as by other organ- | 
izations. In 1848 M. De Lesseps was appointed | 
French Minister to Madrid, but was succeeded by 
Prince Napoleon Joseph Bonaparte in about a year. | 
The former was then appointed Minister to Switz- 
erland, but soon after, in May, 1849, he was sent | 
on an important diplomatic mission to Italy, | 
whence he was recalled in about two months. In 

1854 he went to Egypt, having been invited by | 
Said Pasha. He soon began an examination of the 
Isthmus of Suez, in order to determine the practi- | 
cvbility of cutting a canal through it. This may 
be said to have been the end of his diplomatic life 
and the beginning of his career as an engineer, al- 
though his duties in connection with the great 
works with which he was identified were to some 
extent diplomatic in their nature. He published 
the details of the Suez Canal enterprise in 1854, | 
obtained a charter from the Viceroy for the organ- | 
ization of a stock company. secured the requisite | 
capital, and began work on the canal in 1859. The | 
difficulties, doubt, and opposition with which he 
had to contend, and which were finally overcome 
by the successful completion of the canal in 1869, 
are matters too well known to need repetition. In 
the following year he received the prize of 10,000 
francs from the Geographical Society of Paris, and 
soon after he was presented with the freedom of 
the City of London, Decorations have been given 
to him by nearly every sovereign of Europe, and 
honors have been conferred upon him by numer- 


ous learned societies. 
—> +e > oe ae —_—- 
THE INTEROCEANIC CANAL IN CONGRESS. 


|Special Washington Correspondence of ENGINEERING News. | 











The United States Senate is not making any 
progress in regard to the matter of the interoceanic 
canal. Some two weeks ago Mr. Gordon, of Georgia, 
moved the organization of a special committee of 
the Senate on the interoceanic canal, and it was 
carried; but a motion to reconsider was also carried, 
and but little progress has since been made in the 
matter. The matter was brought up again last 
week, and some objections were developed in unex- 
pected quarters. 

Mr. Davis, of West Virginia, is the Senator who 
made the motion to reconsider, for the reasons that 
the resolution had not been sufficiently considered, 
and that there are now too many committees, and 
that such a committee would ultimately entail con- | 
siderable expense. 
the questions regarding its commercial features 
should go to the Committee on Commerce, and | 
those concerning treaty arrangements and the pro- 
mulgation of the Monroe doctrine should be referred | 
to the Committee on Foreign Affairs, both of which 
committees are, by long experience, skilled in the 
consideration of those subjects. Mr. Gordon is the 
chairman of the Committee on Commerce, which 
has such able men as Ransom, of South Carolina: 
Randolph, of New Jersey: Coke, of Texas; Conk- 
ling, of New York, and Jones, of Nevada, and 


The general impression is that | 


should the new committee not be made, Mr. Gordon | 


might still have charge of the matter. 

Mr. Eaton, Gen. Burnside and Mr. Conkiing 
favor the reference of the whole subject to the 
Committee on Foreign Affairs. This is probably 
the ablest committee of the Senate, and +is com- 
posed of Senators Eaton, of Connecticut: Johnston, 
of Louisiana: Morgan, of Alabama: Hill, of Geor- 
gia; Pendleton, of Ohio; Hamlin, of Maine: Conk- 
ling, of New York: Kirkwood, of Towa, and Car- 
penter, of Wisconsin. This committee now has 
under consideration Mr. Burnside’s resolution af- 
tirming the Monroe Doctrine. and the Committee 
on Commerce has under consideration the follow- 
ng resolution presented by Mr. Gordon Dec. 2: 


JOINT RESOLUTION FOR THE MANAGEMENT OF THE CON- 


STRUCTION OF THE NICARAGUA INTEROCEANIC CANAL. 
Whereas, the project for the construction of an inter- 


| on, and the result would be a very verdant and | 


| Committee on Foreign Affairs has undoubtedly 


| this is deemed to bea step that ought not to be 


| work being undertaken without actually declaring | 


| and exhaustive examination of the question in all | 
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oceanic canal in Nicaragua is recognized as . ete, | water currents of the Pacific coast in the vicinity 
for the prosperity of the commerce of the world, and the | ibi i » hi 
doveioninanh of the taacttne andl coummercial takereute' of Panama, and exhibited a chart to illustrate })\< 


of the United States: and /paper. The belt of calms, some 1,200 miles wide. 
Whereas, such an enterprise must of necessity be con- | reach from the coast at Panama westwa 
sidered as of international utility under the protection | sg nd. A 
of the government ot the United States: therefore | Strong current of northwest winds blow down the 
_Be it resolved by the Senate and House of Representa- Pacific coast from San Francisco the greater part 
oe on a. aan ee ae "States Of the year, their width from the coast diminish 
pledges to accord full and entire protection to the com-| ing as they approach Panama. A similar wind 
pany to which shall be granted the concession by the | 


; ; 7’ | comes up along the South American coast, reach- 
vernment! of Nicaragua for the construction of said | P & . st “ h 
ese 


interoceanic canal, and will secure to said company the | ing some 500 or 600 miles. from the coast. 
| currents seem to rise on meeting and ride over the 


peaceful enjo: ment of the rights conceded by such | 
‘belt of calms. They. however, produce a distur. 


grant. 
If a new committee were formed, those Senators | ance of the calms belt near the coast of Panam. 
that is well known as an areaof vexatious squalls. 


who have not been fully assigned to committees— 
to their share of committees—would be put there-| caims and delays. Sailing vessels leaving Pan. 
ama for San Francisco take a course south, 


inefficient committee, most probably, while the | trending along the South American coast to 10 
south latitude, and then southwest and west from 
600 to 800 miles west of Panama before finding 4 
long experience. Senator Conkling has been on | wind to help them northward, and make the trip 
the two committees named as long as he has bee” | tg San Francisco in 36 to 40 days. Vessels leaving 
a Senator. the coast of Nicaragua, say at Brito, following the 
Other objections urged against the appointment | course projected by himself, would be north of the 
of a special committee are that it would be a quasi | calms belt, and standing westward would get out 
recognition of the canal project by the Senate, and | side of the down coast currents of both wind ani 
water, and be able to reach San Francisco in 23 to 
26 days, on a course of 3,240 miles, while the sail- 
ing course from Panama to San Francisco is some 
everything in the line. of a preliminary examina-| 5.350 miles, although Panama is only some 50) 
tion of the feasibility and practicability of the | miles south of Nicaragua, or Brito; so that the 
wind and air currents of the Pacific Ocean near 
On the other hand, | (he coast of Panama and its isthmus give the 
the advocates of the special committee deem the | Nicaraguan Canal route an advantage of some 13 
project one of such magnitude that a thorough | ¢, 14 days over a route via Panama. An argument 
very similar, and of the same general result has 
its phases can only be accomplished by a commit-| peen made by Captain Bedford Pim, R. N., M. P.. 
tee specially appointed for the purpose. The dis-| which can be found in Van Nostrand’s Engineering 
cussion of the propriety of this preliminary step} Magazine for March, 1880, where reference is made 
will cover a wide range, and it is not likely that | to the late Lieutenant Maury’s letter on this sub- 
any definite conclusion will be reached in one ses- ject. [Lieutenant Maury’s name strangely appears 
sion. signed to Captain Pim’s paper. | 
The legal question, as to the right of the United} Commander Lull exhibited a map of Nicaragua, 
States to undertake a work of this kind, out of its| explanatory of Mr. Menocal’s report of surveys. 
jurisdiction, is, of course, one of great magnitude, |The old Nicaragua transit company, which as- 
but even exceeding that in practical importance is|cended from the Atlantic, via the San Juan. 
the question of the effect of such a project upon|t-aversed Lakes Nicaragua and Managua, an1 
the commercial interests of the country. The open-| thence to the Bay of Fonseca. Lake Managua be- 
ing of this direct water communication to Asia| jing higher than Lake Nicaragua, additional locks 
would undoubtedly give great facilities to the com- | would be required, and the stretch of country be- 
merce of those European countries whose merchant | tween Managua Lake and the Bay of Fonseca be- 
marine are now compelled to disadvantageously ing almost entirely volcanic débris (ashes and 
compete with our transcontinental railroads. sand), does not hold the water that falls, and wells 
The House Committee on the Interoceanic Canal | from 100 to 300 feet deep are made to get water. 
had before it Mr. Menocal, Civi! Engineer U. S. | This section of canal would need to be concreted 


Navy, who has made several surveys on the isth-| ¢o render it tight. This route would be about 300 
mus, and heard his statement as to the relative ad- | miles long. 


vantages and disadvantages of the Nicaragua and! ‘The surveys made by Messrs. Childs & Fay, in 
Panama routes. Mr. Menocal strongly favored the | 1850-1, for the American Atlantic & Pacific Ship 
Nicaragua route as being 660 miles shorter than the | Canal Company, were via the San Juan River to 
Panama route between San Francisco and New | the Lake Nicaragua, and directly across the lake 
York, and because of the greater salubrity of its | and via Rios Layas and Grande to Brito. Fourteen 


| 
been selected for reason of their special fitness and | 


taken without full consideration; and that its ref- 
erence to a standing committee would accomplish 


the policy of the government. 





,every isthmus survey that has been made in the 


| climate, the better supply of building material, and | locks were to be used on each side of the lake. 


\its relative cheapness of construction. He ex- 


pressed his conviction that the cost of the Nicara- | 
gua canal would not exceed $70,000,000, while that | 
of a sea-level canal via the Panama route would 
| probably be $400,000,000, The latter he considered 
as commercially impracticable. He admitted that 
‘the Nicaragua route would consume more time on 
account of its greater length and Jocks, and that 
the annual expense of maintaining it would be | 
| probably twice as great, but that these features | 
| were compensated by its lesser cost. 

On Saturday last the Committee on the Inter- | 
oceanic Canal had before it Commodore E. P. | 
Lull and Lieut. Frederick Collins, U. S. Navy, | 
' who entertained the committee with very interest- | 
ing arguments in favor of the Niearagua Canal | 
route. 


Lieut. Collins has been associated with nearly | 





past ten years. He was not, however, connected 


| with the survey of the Panama route made in 1875 | An artificial harbor will 
| under Commander Lall. 


Lieut. Collins has made a study of the wind and 


The survey made by Mr. Menocal followed the 
same route up to and across the lake, but left the 
lake some miles north of the Rio Lajas route, with 
better results. This route leads into the bed or 
valley of the Rio Grande a torrent in the rainy 
season, which could scarcely be controlled. It is 
believed that thorough examination will show 
the practicability of turning the head of the Rio 
Lajas with Lake Nicaragua by a deep cut, and 
render the bed of the stream available for the site 


‘of the canal, which will very materially lessen its 


cost for this section. 
The southwestern shore of the lake is of rock. 


_and would require rock excavation under water to 


provide a proper depth of channel to reach the 
Pacific portion of the canal. The ridge to be 


j cut through on the Pacific side is 130 feet high, and 
the cutting averages 54 feet for six miles. 

After passing this cut, the excavation and em- 
bankments are equalized, as im railroad work. 
to be provided 
at Brito, by excavating a basin in the swamp flats 
at the mouth of the_river, and -protecting it from 
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the sea by a dyke. The bed of the lake at the 

outlet into the San Juan at Fort San Carlos, is very 

shallow, but is composed of the volcanic sand and 

ashes that is brought into the lake during the rainy | 
flood season, which gravitate toward the outlet. 
|The map shows several islands near the outlet of 
the lake.] A channel will need to be dredged for 
this approach to the head of the river for a distance 
of nine miles. Jt is believed that this channel 
will not be difficult to maintain, as the material is 
very tenacious. 

The Rio San Juan has several rapids above the 
mouth of the San Carlos, which are to be passed 
by means of short stretches of independent canal, 
and the remainder of the river is to be improved 
by the slack-water system. [The San Carlos enters 
at about half-way from the lake to the sea.]} 


That portion of the river below the mouth 
of the San Carlos is entirely destroyed for 


purposes of navigation by being partially filled 
up by the detritus brought down by the 
San Carlos and Serapaqui, which drain large 
areas to the southeast in Costa Rica. The San Car- 
los has been so flooded as to carry back-water 40 (?) 
miles up the San Juan [quite up to the rapid near 
the outlet of the lake]. The first dam above the 
mouth of the San Carlos will arrest this back-water. 
On account of the silted condition of the bed of the 
San Juan below the mouth of the San Carlos, an 
independent canal is necessary from the San Carlos 
to the sea. In some places the spurs to be pierced 
are very high—in one place about 180 feet high; 
but Mr. Menocal, who is consulting engineer to the 
government improvement of the San Juan, has 
been allowed to visit the locality since the surveys 
were made, and is confident that a much more fa- 
vorable and cheaper line can be now laid, saving, 
probably, some seven miles. It is the intention to 
divert the Rio San Juan into its old bed (the Colo- 
rado), and thus relieve the harbor at its present | 
mouth from the shoaling that is going on from the 
detritus brought down during the rainy season. 
This will insure a good harbor at San Juan. 

Lake Nicaragua rises and falls because of the) 
rainy season about six feet, the time of oscillation | 
occupying some six months. The area of the lake 
is about 2,700 square miles, and the area drained | 
into it is some 8,000 square miles. 

In studying the region of the isthmus, time is an | 
essential element to get at its meteorological and | 
climatic conditions, and Messrs. De Lesseps and | 
Dirks have not been long endugh on the isthmus | 
to form any just idea of the difficulties which will | 
arise in the construction of a sea-level canal. The 
mouth of the Colorado River shoals very fast. | 
Cattle were grazing where I once landed from | 
twenty feet of water, and a canoe would now | 
ground where, as navigation officer, I once sailed a | 
vessel. There are three locks above the San Carlos 
and seven below. The passage of a ship or other | 
vessel through a lock will occupy about thirty | 
minutes. 

The natives of the country cannot be depended | 
on to help at the construction of the canal. 


T.S. 8. 





CORRESPONDENCE. 


St. GEORGE, } 
EDITOR ENGINEERING antag 


In reply to mechanical engineering problem, | 





. B., Feb. 26, 1880. 
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foundation excavation, and parties having them to 
sell would do well to advertise with you. 
T. APPLETON, 
Supt. of Bridges and Buildings. 





TO FIND CENTRE OF GRAVITY. 
PITTSFORD, N. Y., March 2, 
EDITOR ENGINEERING NEWS : 

If a tapering log of wood of uniform density, 40 
feet long, and weight 4,000 Ibs., be cut in two by 
cross-cut in the centre of gravity, which is 24 feet 
from the small end, what will be the weight of 
each part ? L. L. N. 


1880. 





THE WHEEL PROBLEM. 
PITTSFORD, N. Y., Feb. 24, 1880. 
EDITOR ENGINEERING NEWs: 

Iam aware that different views and positions 
are taken by eminent scholars on the question sub- 
mitted by F. W. Rockwell, Feb. 16, 1880. But if 
any one will go to a machine shop and get two 
cog wheels of the same size and the same number 
of cogs in each, and place one of them on the 
table and attach a cord to the axis of the other, 
and then roll it around the fixed wheel, it will be 
found that the cord is 
axis. 

But the opponents of this conclusion admit that 
this will be the result if the end of the cord is held 
outside of both wheels; but they claim that the 
end should be held at the axis of the fixed wheel, 
when there will be one turn of the cord on each 
axle. If this last view is correct, that the revolv- 


| ing wheel makes but one revolution on its own 


axis while passing around the fixed wheel, 
our authors on astronomy 


then 


the earth, because it presents the same face to the 
earth continually, and, according to their view, it 


|cannot revolve on its axis while it presents the | 


same face to us. The principle may be illustrated 
by attaching two globes together by a rigid fasten- 


| ing, and let one of them be fixed in position, but 


aliowed to revolve, and then revolve the other | 
|around the fixed one. Then the question will| 
arise whether the revolving globe has turned on | 
|its own axis in revolving about the fixed one. 


| Those who claim that the revolving wheel in the | 


problem makes but one revolution on its own axis 
will maintain that the revolving globe does not 
revolve at all on its own axis. L. L. NICHOLS. 


P. S.—The two wheels may be equally well illus- | 


| trated by taking two square blocks of equal size, 
| and revolve one about the other. 





THE ‘15 PUZZLE.” 
HoBOoKEN, N. J., March 1, 1880. 
| EDITOR ENGINEERING NEWS 

Noticing some peeteng duenuttheles in your 
| paragraph on the ‘15 puzzle” in your last week's 
issue, I wish to correct them, if possible. 

You say: ‘‘ Supposing the blocks to be placed on 
| a chess-board, with the alternate black and white 
| squares: if the number that should be on a black 
| Square was on a white one, the solution of the 


| problem of placing them in regular order would be 
| impossible, unless such misplacement were equal- 
| ized by a white-square number on a black square. 
| Changes between squares of the same color would 
| not prevent the solution.” 


1. When all the blocks are in the regular order, 


wound twice around the | 


are in error in saying | 
that the moon revolves on its own axis in precisely 
the same time that it makes a revolution around | 


80 
the 6 and 9 must not be confused. 
Instead of finding your statement to be frue, I 
find that the of it is true. If any 
blocks are reversed the solution is impossible 


Mark the 6. 


reverse two 


. un 


less the 6 and 9 are confounded or something 
equally confusing done. 
Out of the trillion combinations, about 500 


billion are impossible; for any arrangement of the 
blocks can be reduced to one of six permutations 
on the last line, the other blocks being 
natural order, and of these six, 
15) is the required one; two more (14, and 13, and 
15, 13 and 14)are easily solved into the 
the other three (13, 14 and 15, 14, 13 
14 and 13) are impossible. 

Many persons claim that they have solved one of 
these latter three, 


do it again; 


all in their 
the first (13, [4and 


first, 
and 15, 


and 
and 15, 


but none of them are ever able to 
and lam persuaded that when they did 
it, they either had their 6 and 9 mixed up or were 
a little * 


mixed up” themselves. 


Yours truly, A PUZZLER. 


NeW HAVEN, 
EDITOR ENGINEERING NEWs: 
Allow to Mr. Grant’s problem. | 
give below the fig. and question for reference : 
‘* BUFFALO, N. Y.., 
‘ EDITOR ENGINEERING NEWS : 
‘“*Will some of your correspondents be 
enough to give the strains in the 
gram: 


Feb, 29, 1880, 


me answer 


Feb. 26, 1880. 


kind 


following dia- 





‘*Members to take any strain that may come 
| upon them. , 
‘Point C fixed, but hinged. Point FE free to 
move up or down, but not to right. The whole 
supported at point C. Required weight at C, and 
transverse strain at that point a at Band A, also 
strains in other members. . W. Grant.” 
The strains can be very nine dlngvetne’, but 
the calculation is equally simple, Horizontal press- 
ure on the wall at E can be at once found by 
moments, as the whole frame is only a ‘‘ bent 
lever.” Thus, 200 x 16 = pressure at E x 41.1. 
This gives ns, for horizontal pressure at FE, about 
77.86 lbs. This pressure, multiplied by secant of 
angle which A E makes with horizontal, will give 
strain in A E. If multiplied by tangent, it will 
give strain in B E, From 
ane and tangent is at.) 
‘ ‘ 


77.96 x 44-5 — 
‘ 


the secant is 


AE 


fig. 


Hence, strain in 


= 203.8 lbs. 


x 41.1 
7 
Now, if there is equilibrium, the beam A D is in 
the condition of a beam fixed at C and D, and 
having at A a downward force, 188,‘, lbs., and at 
B an equal upward force of 188,4, lbs. The com- 
bined moments of these forces with respect to 
C, should, if our work balance the 


compression. Str. in 


BE = 


= 
z 


188+, Ibs. tension. 


is correct, 


last issue, page 66, the wheel will revolve twice | 
on its own axis. See ‘‘Goodeve’s Elements of Mech- | 
anism,” sec. 122. F. W. Hout. 


remove 16 and place 15 in 16's place. Now by your 
statement it would be impossible to again correctly 
place No. 15; but you can do it with a single move. 
| 2, Place 13 in the ‘‘ 16 hole” and the problem 

can be easily solved, though by your statement it 
| is impossible. 


moment of the weight at D. with respect to C. 
As we see, they do, for 
1884. x 24— 1884, K7=200x 16. 

Lastly, the pressure at C is exactly 200 lbs, This 
is evident from several considerations. Evidently, 
the weight at D must be transmitted to C. Of 

| the other two forces, the downward pressure at A 
is balanced at B by the equal upward force there. 
There is no transverse strain or “‘shear” from B to 
Catall. Just to the right of C the shear is 200 
lbs., and constant to D. From A to B the shear is 


188 4, Ibs., and constant to B. For any point be- 
As some of the *‘15 puzzles” have round blocks. | tween B and C the ‘‘moment” is constant and 





CENTRIFUGAL PUMPS WANTED. 


GALVESTON, HARRISBURG & SAN ANTONIO Ry., } 
SCHULENBURG, 'TEXAS, Feb. 14, 1880. § 3. Reverse 14and 15 and by your statement it 

EDITOR ENGINEERING NEws: |can be solved. Try it. 

Where can I get a good centrifugal pump to, 4. If 13 and 15 are reversed it is impossible, but 
throw dirty water out of a well 50 or 75 feet deep— | you say that such a case can be solved. 
capacity of pump, say 150 gallons per minute? I| The above are simple combinations that any one 
don’t find anything in your advertisements that | can try. 
would answer, but such pumps are much used in 
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equal to 3,200 Ib, feet. At A the moment is zero, 
and increases proportionally to the ordinates to a 
straight line to B, where the moment is as above. 
At D the moment is zero, and increases in like 
manner to C, where it is as above. D. B. 


ENGINEERS’ SOCIETIES. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 





At the meeting of the American Society of Civil 
Engineers, on Wednesday night, O. Chanute, Vice- 
President, occupied the chair, the audience-room 
being well filled with members and _ visitors. 
Messieurs Herr Dirks and Couvreaux, of M. de 
Lesseps’ staff of engineers, were present. The 
following were elected: 

HONORARY. 

General H, G, Wright, Chief of Engineers U.S. A. 
MEMBERS. 

Thomas 8. Anderson, Chief Engineer, Board of Mississippi 


Levee Commissioners, Greenville, Miss, : 
Anthony H. Blaisdell, U.S, Assistant Engineer, St. Louis, 


0. 
Morris M. Defrees, Engineer, Indianapolis & St. Louis Rail- 
road, Indianapolis, Ind. 

William H. Greenwood, Civil Engineer, Denver, Col. 

William H. Heuer, Captain Corps of Engineers, U. 5. A., 
Lighthouse Engineer, Florida Coast, Key West, Fla. 

obert E. McMath, U. 8. Assistant Engineer, St. Louis, Mo. 

Isaac Newton, Engineer, Kemble Coal & Iron Co., New 
York. 

Robert A. Shailer, Assistant Engineer, Edge Moor Iron Co., 
Wilmington, Del. 

Charles A. Sweet, Civil Engineer, Syracuse, N. Y. 

Christopher C. Waite, Chief Engineer and Superintendent 
of Cincinnati & Muskingum Valley Railroad, Zanesville, O. 


ASSOCIATE. 


Joseph W. Putnam, Sepeiunentent of Bridges, New Or- 
Jeans & Mobile Railroad, New Orleans, La. 


Mr. Ashbel Welch continued the discussion of 
the subject of interoceanic canals by reading a 


paper in which he claimed that by building three | 


locks each of 20 feet lift at both ends of the canal, 
a saving of over $70,000,000 would be effected, 
and the capacity and safe use of the canal 
for large vessels would be enlarged and 
made perfect by the use of stationary steam 
power on each lock, for passing vessels, He al- 
lowed thirty minutes for passing vessels through 
each lock, Herr Dirks, from all his experience as 
a canal builder, and from discussions with engi- 
neers and contractors of eminence in Europe, had 
advised M. de Lesseps to stick to his sea-level route, 
and he had seen nothing, and had heard no argu- 
ments to cause him to change his mind on the sub- 
ject. M. Couvreaux gave a sketch of the pro- 
ceedings relative to the Panama Canal from 
the sale of the concession to M. de Lesseps to 
the present time. His remarks were interpreted 
to the meeting by the Chairman. M. Couvreaux 
presented the Society with the volumes containing 
the report of the Paris Congress, and the Chairman 
informed the Society that M. de Lesseps had com- 


missioned him to say that a full set of the draw- | 


ings of the Canal, as prepared from the notes of 
the survey just made, would be sent to the Society 
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‘draft arriving at Delaware Bay toward evening 
was then compelled to anchor over night, losing 
one day and considerable money. 
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also glanced at, but were not recommended, ang 
the conclusion come to was that the water-carriej 
sewage system should always be adopted where 


During the past six years the main channel has | practicable. The paper was illustrated by severg| 
been marked by eighteen light stations, one steam | drawings. 


fog siren and numerous buoys. 

The tortuous channel of the Delaware River is 
lighted by the range or leading lights method. 
Two lights are located on the prolongation of the 


axis of a particular part of the channel, the front | 
light sufficiently elevated to be visible from the | y), 


farthest used point of the range, and the rear light 
30 elevated as to appear over the front, from all used 
points on the range, ata minimum angle of three 
minutes toavoid coincidence of the lights, with a 
horizontal separation of as near } of the used range 
line as the topography, ete., will admit, The len- 
ticular arrangements are designed to concentrate 
the rays into one beam in the direction of the range, 
and the most powerful lights are brilliant at 15 
miles, With two slight exceptions the ranges are 
continuous; that is, a vessel remains in one range 
until its course intersects the next range above, 
when the course is changed and that range pur- 
' sued until the next intersection is reached, and so 
on, 
It is expected that the entire system will be com- 
pleted during the present year, when a vessel can 
| follow precisely the best water without estimating 
‘distance or judging positions, and the Delaware 
| can then lay claim to the most extensive system of 
range lights in the United States, and probably to 
| being the best lighted river in the world. 
| Mr. W. G. NEILSON exhibited photographs of 
various types of’ American locomotives, and gave 
‘very comprehensive figures and notes upon their 
tractive power and wear on rails. 
| Mk, FRANK T. FREELAND read a paper upon a 
method of ascertaining the day of the week coin- 
| cident with any given date, and for determining 
the years in which February has five Sundays, in- 
cluding formulas for the same. 

Mr. HowarkD MURPHY read, on behalf of Mr. 
Israel W. Morris, extracts from Brand's History of 
Newcastle-upon-Tyne upon ancient methods of 
| railroading and conducting the coal trade. 
| Howarb Murpsy, Corresponding Sec’y, 
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LIVERPOOL ENGINEERING SOCIETY. 





| The usual fortnightly meeting of this society was 
| held on Wednesday, the 12th ult., at the Royal 
Institution, Coiquitt street ; Mr. A. Ross, president, 
in the chair. Mr. E. H. Allies, Assoc. M. Inst. C. 
E., Engineer and Surveyor to the Local Board of 
West Derby, read a paper entitled ‘ House 
Sewage,” which was a continuation of one by the 
same author already read before the society. The 
author divided his subject into two parts—first, 








as soon as the notes were put in shape in Paris, and ae wie os See eee a ot 
copies of drawings could be made. The thanks of | 19 See na ae eimai ’ 
In the first part, after showing the necessity of 
of having a complete system of sewage for towns, 
- : | it was argued that the water carriage of sewage is 
ENGINEERS EE SF Seen 'the most efficacious method of removal, and that 

At the meeting held Feb. 7, Mr. Frederick Graff, | any system which admits of the retention of the 
President, occupied the chair, with thirty members refuse is open to grave objections. The directions 
present. of drains, their gradient sizes, and the best material 
Mr. EDWARD PARRISH read a paper, illustrated of which to make them, was next considered, and 
by a chart, on ‘The Lighthouse system of the | a table showing the various thicknesses and dimen- 
Delaware River from the Head of the Bay to Phil- sions of sanitary pipes was given, The junction of 
adelphia.” Until 1874the mainship channel above | house drains with the sewer was treated at some 
the capes was without any adequate light except | length, and the use of junction blocks advocated. 
at three points, namely: Brandywine Shval, Reedy The ventilation of house drains and their proper 
Island and opposite Fort Mifflin. They were 50 trapping concluded the first part. In the second 
and 40 miles, respectively, apart. These and one | part, in situations where no sewer exists, the 
light-ship near the lower end of Cross Ledge Shoal, | author showed the necessity of using the cess-pool, 
subject, however, to displacement by moving ice, and treated of the proper site to be selected and 
and the lights at creek mouths, mostly far from the material and form of construction where a cess- 
ship channel—and principally of use to small local | pool is unavoidable. He also showed in what very 
trading and harbor-seeking craft, were the only improper positions cess-pools have often hitherto 
means, save by the lead, of determining a channel been placed, to the great danger of the health of 
one or two miles wide in a river width of from the inmates of houses connected with them. Dry 
two to twenty-five miles, A vessel of heavy | earth and other systems of sewage disposal were 


the Society were conveyed to Messieurs Dirks and 
Couvreaux, and the meeting adjourned. 











BLAKE'S IMPROVED COMPOUND PUMPING 
ENGINE. 

Among the many interesting and, perhaps, the 
ost important of the numerous problems that 
present themselves in the growth and develop. 
;}ment of a small township, is the question of its 
| water supply and distribution. Watching the past 
histor y of numberless villages now grown to the 
amplitude of large cities, their experience has not 
been dissimilar to the following sketch of what we 
have ourselves personally witnessed: 

In the early settlement of a place the natural de- 
pendence for water is, in most instances, from 
wells and cisterns, This system, for a time, an- 
swers, and is, toa degree, satisfactory; but with 
the gradual increase of population there comes up 
another problem which is necessarily to be consid- 
ered in connection with the water supply, 7. e., that 
of the disposition of sewage. Vaults and cess. 
pools, as commonly constructed, are far from 
being tight, and the adjacent ground soon becomes 
saturated with one of the most insidious poisons 
known tothe medical profession. It is a well- 
recognized fact that many of the malarial dis- 
orders of the day, and also the majority of typhoid- 
fever cases are due, directly or indirectly, to this 
potent agency. 

Asa recent instance where a city has been se 
verely chastised for the ‘sins of its forefathers,” 
we may cite the case of the city of Memphis, much, 
if not all of whose susceptibility to the last two 
yellow-fever epidemics was due to defective drain- 
age and insufficient water supply. 

Col. Geo, E. Waring, in his recent able report of 
the causes of the prevalence of yellow fever in the 
above city, says : 

se @ © ' It-was. ver fo e 
soil was more or ions ken wie oon 
privy-vaults or wells. These have been dug to the 
water-bearing stratum, and have, for a consider- 
able time, allowed the liquid portions of the de- 
— to escape. After a while the porous stratum 

mes clogged, and the well gradually fills up. 
Sometimes, in compliance with the law, a few feet 
of the accumulation will be removed from the top, 
sometimes it is loosely covered with rubbish and 
ashes and another ak dug near by. In one case, 
five of these wells existed in close proximity to 
each other. The water-supply cistern near them 
was fouled by an infiltration of their contents. 
The house-to-house inspection indicated that such 
fouling was by no means exceptional, as was to be 
supposed. I know of no el in point of nasti- 
ness and danger to this characteristic defect. 

‘* Other items of the inspection indicated sources 
of contamination and filthy surroundings of an ap- 
es ee: but, so far as these are concerned, 

emphis by no means stands alone.” * * * 

There is a lesson of warning conveyed in this to 
hundreds of our smaller and rapidly-growing 
towns, and, sooner or later, they must adopt a per- 
manent system of water and sewerage of the most 
approved form. 

With a properly arranged sewerage system 
comes the necessity for a corresponding plan of 
effective water-supply, for neither can properly 
exist without the other. Without sewerage water 
cannot be delivered in any reasonable or healthful 
quantity. On the other hand, sewerage cannot be 
adopted without a sufficient quantity of water 
passing through the drains to thoroughly flush 
them. 

The necessity of a general water distribution 
being determined upon, a supply having a natural 
fall would be first looked for, but in the absence of 
this a town is dependent upon pumping works to 
supply its wants, and it is not a little important 
that due care should be exercised in making the 
selection of the pumping ma¢hinery to be adopted. 
But few towns can afford the luxury of the expen- 

sive rotative or ‘‘ Cornish” pumping engines in gen- 











MarcH 
eral use by large cities, as the ori 
excessive. 

The desideratum, then, is to secure a siinple and 
inexpensive water-works pumping engine, and yet 
one that will prove economical in its current an- 
nual record. To fill this want, the direct-acting 
pumping engine is the best adapted, provided it is 
arranged so as to secure the advantages to be de- 
rived from the expansion and condensation of the 
steam used. The Blake Improved Compound 
Pumping Engine secures this, without any com- 
plex arrangement of parts. In short, its record of 
economy in use of fuel and general running ex- 
penses, it is claimed, follows closely to that exhib- 
ited by the more expensive and complicated rota- 
tive and ** Cornish” pumping engines in their ay- 
erage work. 

The engravings herewith illustrates one of the 
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BLAKE’S IM 


Improved Direct-Acting Compound Pumping En- | 


gines, made by the Geo. F. Blake Manufacturing 
Co., of New York and Boston ; dimensions as fol- 
lows: High-pressure steam cylinder, 18 inches 
diameter ; low pressure cylinder, 36 inches diame- 
ter ; water cylinder, 20 inches diameter ; stroke, 
36 inches. Capacity at average speed, 2,000,000 
gallons of water per diem. 

An ingenious arrangement, peculiar to this en- 
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ively obtained without the complication of parts, 
such. as cranks, fly-wheels, working-beams, jour- 
nals, connecting-rods, etc., of the rotative or ** Cor- 
nish” pumps. The steam-valves are absolutely 
positive; that is to say, the operation at any speed 
under any pressure is perfectly continuous and the 
engine is never liable to stop on the centre. Lon- 
don Engineering, in giving a critical report on the 
Blake pumping engine, says: 

* The result of this ingenious combination of 
steam valves isa perfectly-continuous action with- 
out any dead point, and which is attained without 
any complex internal arrangement. Of the excel- 
lent working of the Blake pumps at extreme 
ranges of speed and pressures, we are enubled to 
speak from personal observation, affording ample 
foundation for the opinion we have before ex- 
pressed, that they will not fail to establish for 
themselves as high a reputation in England as in 
America,” 


. a pees 


PROVED COMPOUND PUMPING 
A PRACTICAL TREATISE 


STEAM EHENGINE. 


ARTHUR RIGG, M. E., Lonpon, Enc. 


| With Additions, showing Latest and Best American 


gine, controls the pumping operation so perfectly, | 


that the annoyance and injurycaused by jar and con- 
cussion (so common in direct-acting pumps) is en- 
tirely obviated. The water cylinder is built so that 
the suction valves are below, and the delivery 
valves above the pump barrel. This feature of 
direct and roomy passages for the water to flow 
through,together with large area of valve openings, 
reduces water friction to a minimum. 

The compactness and simplicity of all the parts 
of this pumping engine are salient points, and will | 
no doubt strike the reader with favor in glancing 
at the engraving. Water-works boards and engi- 


neers fully appreciate the importance of having at) such a position as indicated 
compact yet well-designed engine. In the Blake the valve circle O C’ cuts the 


Compound Pumping Engines no costly engine-| 
houses or massive foundations are necessary, while | 
the economical advantages resulting from the ex- 
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Lap on Exhaust Side of Slide Valves.—Where a 
considerable amount of compression is required, as 
in high-speed engines, it is in some cases desirable 
to close the exhount very early, and this may be 
done in locomotives by the natural action of a link 
motion, or in fixed engines, by the addition of lap 
on the exhaust side of a slide valve. Such an ad- 
dition delays the exhaust port opening, and accele- 
rates its closing. In fig. 65 we have seen that the | 


, exhaust opens at the position Fof the crank, when 
| there. is no lap on the exhaust or inner edges of the 
| slide valve; but suppose the diagram is now con- 


sidered as representing the changes which occur at | 
the inner edges of the slide valve, on each of which | 
there isa lap of 1¢ inch, then the slide valve will | 
need to have moved 44 inch away from its central | 
position before the exhaust opens; that is to say, | 

the point where | 
lap circle OE. The| 


| the exhaust side is sometimes made ¢ 
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opens, and it continues open until a line between 
O and their second intersection, produced to the 
crank circle, gives a position F’’, when the ex- 
haust port closes. Thenceforth, any steam re- 
maining in the cylinder becomes compressed, and 
back pressure or resistance to the piston increases 
until the crank turns its centre. This compres- 
sion of steam plays an important part in the eco- 
nomical working of steam engines, and isan essen- 
tial condition in the application of high speeds, 
therefore the employment of a diagram for the 
purpose of observing the steam inlet, without ref- 
erence to the alterations which lap may effect in 
exhaust and compression, seems to divest the fig- 
ure of much value. With lap on steam and ex- 
haust side, taken as equal in fig. 65 for conven- 
ient illustration, it will be seen that from B’’”’ to 
B’”’, and from A” to F’’, the ports are open, while 
from B’’ to A”, and from FY” to B’”’, all are 
closed, so that during these intervals the eccentric 
is merely overcoming the effect of la Lap on 

lifterent on 
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the two edges, for the poses of closing the ex- 
haust at equal distances of the piston’s travel ir 
either direction, or else there may be no lap on o1 € 
side and some on the other, for the same purpose. 
It will also be observed, that steam is ac- 
mitted when the crank stands at B’”’, and 
the piston is close to one end of its stroke. 
A retarding influence is thus exerted by 
the admission of steam before the piston has 


_completed. its return stroke, just as by the early 


closing of the exhaust port. If this steam pressure 
be suddenly admitted into a cylinder working with- 
out compression, a violent reversal of strains 
follows, and it is a common practice to cut a Y out 
of the slide valve, for the purpose of lessening their 
intensity by causing a more gradual admission of 
steam. 


An illustration of a Y cut into the face of a slide 
valve is L gece in fig. 66, which is here shown half- 
size, and belongs to a horizontal engine. With 
the edge L M straight, steam is admitted suddenly, 
and its entrance would be represented by a vertical 
line on an indicator diagram; but the effect of a Y 
is to give gradually increasing pressure against the 
piston, as shown by fig. 67, and this diagram is 
taken to show the action of the valve, fig. 66. The 
exhaust port closes at the point where pressure be. 
gins to rise, and steam enters immediately through 
the gradually increasing opening of the Y space. 

In comparing this system for bringing the te- 


distance O E now represents 14 inch lap on the ex- | easeetny rtsof an engine to rest, with the 
haust side, instead of 14 inch lap on the steam | system of closing the exhaust earlier than usual, 
side; and by joini the intersection of | and gaining the same final result by compression 


the two circles, and 


producing the line, we find | of steam 
pansion and condensation of steam are very effect- the crank’s position A” when the exhaust port! that 


J ready in the cylinder, it is evident, 
in one case f steam is used to 


‘ 
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resist the advance of a mass already in mo-| then if the angle B’ O Ris bisected, O C gives the po- | tecture—all the round of vital and useful arts— 
tion, while in the other the same duty is per- | sition of the eccentric, and a circle of 13g inchdiam- | are but phases of engineering effort. And her. | 


formed by exhaust steam, and no fresh demand | eter, struck from T, intersects the lines O Rand O B’ may, perhaps, be permitted to emp! 
is made on the boiler. The latter plan is therefore at a distance of 5, inch from O, and this is the | 


the more economical, and ought to find general ;amount of lap required. By drawin 
adoption. So that it may be taken asa rule, that valve circle equal and opposite to O C, a valve’s 
it is better to put lap on the inner or exhaust side | movement can be followed for the return stroke. 
of a slide valve, than to cut a Y for the gradual Another circle O L being drawn, cutting the point 
admission of steam. The amount of compression where F’ O intersects this lower valve circle, we 
employed depends upon certain dynamical rela- | obtain a distance O L, which is the required ex- 
/haust lap. Thus it is found that the steam lap 
|= 5, inch, and exhaust lap = 44 inch. All the 
/ movements of the valve can be followed from this 
|diagram, and the opening of ports, or any other 
| information, may be readily obtained in a manner 
already dnctind, 


eee 


3. 66, 

ree | trics adjustable on the main shaft have been used 
| from comparatively early times, for varying the 
\ foe at which steam is cut off in a cylinder, 
\ — _ by the use of a single slide valve. These arrange- 
| ments are cnaetlley combined with a second ec- 
\ \ centric for the pases of reversing, as in marine, 
\ \ locomotive and winding engines, or else the re- 
; | versing is accomplished by changing the eccentric’s 
| position relative to a crank, without altering the 

| radius at which it acts. 
| If the slide valve employed in fig. 68 be driven 
| by an eccentric of 1 inch radius, instead of 13, | 
‘inches, and the same lead !, inch be required, a_| 
tionships, which will be considered in their proper | change in the distribution of steam and exhaust | 
order, but it must always be greatest for the lower | will follow, in the manner illustrated by fig. 62. | 
end of the stroke, that is, the end farthest from the | 
main shaft, in ordinary horizontal or ether direct- 
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: BY 
acting engines. Steam pressures should also dif- | nn | 
fer at either stroke, for corresponding reasons. As ie 
this effect is induced by the angularity of an or- | N“ 





dinary connecting rod, it will be found that by | 
setting a slide valve nearly in accordance with the | 
idea of an infinite connecting rod, in the case of | 
any well proportioned engine, a very suitable dis- 
tribution of steam and compression follows, as a 
matter of course. Indicator diagrams taken from 











such valve setting differ from each other in form, 
though it is generally convenient that they shall 
be equal in area; and the numerous attempts to 
equalize their sepeeaes are founded upon a 
somewhat extended popular fallacy. 

Practical Application of Zeuner’s Diagram to a 
Simple Valve.—Assuming an engine to cut off | 
steam at a mean of *4 from the commencement of | 
the up and down stroke, it is required to know the | 
amount of lap to give the slide valves, driven by | 
an eccentric with a radius of 13g inches. The lead 
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is to be !, inch, and compression of exhaust to 
take place through one-eighth of the stroke. 





Here again the same letters are employed; A 0. 
represents the crank, and O B its position reversed 





In fig. 68 the outer circle represents the path of ond a vane “ste nnaites sinlae a ta 
new excentric, and O ec C its corresponding 
valve circle of 1.,inch diameter. The la 
on steam and exhaust side are similar to those in 
fig. 68. for the same valve is being used. Here, 
then, steam is cut off at B”,or when the crank 
just passes its middle position, and exhaust begins 
| at F, closing again at F’’, and leaving a considera- 
ble amount of cushioning, or compression, of such 
exhaust steam as remains entrap in the cylin- 
der. It will be observed that the alteration of ec- 
centricity and setting have changed everything, 
causing an earlier cutting off steam, accompanied 
by earlier admission past the valve, although it 
| stands always 1, inch open at the commencement 
| of a stroke; that is to say, the lead is alike in both 
|eases. The exhaust closes at F” instead of F’, 
| fig. 68, and gives increased compression, which, 
if it does not exceed the initial steam pressure, is 
not found to have any prejudicial effect, when 
carried out within limits which have so far never 
been ascertained. Any work done in compressing | 
acrank, moving, from right to left, with its con- exhaust steam becomes restored, to some extent, 
necting rod lying in tne direction B, an arrange- (on the return stroke, and is thus not thrown away; 
ment diametrically opposite to the real one, but | indeed for high-speed engines, such as locomotives, 
which, as already explained, gives a series of | an extensive compression has proved advanta- 
positions for the crank on to its real | geous. 
positions in the gee A, ar } gv yer - SERRE 
should stand at B’ when steam is cut off, and a aad ‘ 
F’ when exhaust closes. These positions being | ADDRESS OF MR. HOLLEY AT THE DE LES-! 
decided, and a dotted are of a circle drawn with SEPS BANQUET. 
O T equal to half the —— oe O hn is | 
certain that the slide-valve circle O e C will have | . : 
its centre therein. Also, the points were the steam! Mr. Alexander D. Holley, who, with Mr. Dirks, 
port opens and closes will be indicated by the | was called on_to respond to the toast of ** Engi- 
intersections of the slide-valve circle, and lap neering—the Intermediate Power between Nature 
cirele, the latter as yet unknown. One intersec- | and Civilization,” said, among other things: ** The 
tion cannot fall anywhere else than in a line | sentiment you propose so completely defines the 
drawn from O to B’, where steam is to be cut off, master art of engineering, that it needs no his- 
and im case there were no lead, the inlet of steam | torian, no prophet, no defender. It were better | 
would be on O B, which would then give a point ‘to-night that we magnify its splendid achieve- | 
for the other intersection; and if, in such a case, ments, as we celebrate the advent of its illustrious | 
a cirele be drawn whose diameter is equal to the | apostle. It is such grand conceptions as his, such 
eccentricity, and bisects the angle B’ O B, then | triumphs ov er difficulty, such faithful and brilliant 
the distance from O to the intersection of such | execution, that draw the members of our profes- 
circle with O B’ would be the lap r uired. But sion to him; but our profession it is that draws the 
as 1, inch lead is wanted, the line of inlet forsteam | whole world in its triumphal 1. The ways 
will have to be lowered 'y inch on the dotted arc and means of transportation, of mining, metal- 
whose radius is O C, that is from O B to O R, and |lurgy, manufactures, defense, agriculture, archi- 
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1 D hasize one en. 
gineering condition of a trans-continental canal, 


another common alike to all countries and to all routes, 


The ship grows from year to year. The early 
Atlantic steamers were of 1,000 tons ; the buili- 
ing Atlantic steamers are of 8,000 tons. The 

wth is by law as inevitable as that of the tides. 

bling the lineal dimensions of a ship increases 
her resistances four-fold, but it increases her carry. 
ing capacity eight-fold. The 1 r ship can thus 
transport the greater cargo, at the higher spec, 
and at the minimum cost. There is but one prac- 
tical limit to this economy—it is the size an 


directness of the water-way. I was not calle 
Eccentrics with Changeable Positions.—Eccen- | 


upon, however, to discuss engineering, but ty 
praise it. Do we ever realize the gigantic difticul- 
ties it overcomes—its uncompromising strugyle 
with nature, oft baffled, ever renewed, to ferret 
out the secrets of her power? The treasure-house 
of nature he despoils with his hydraulic engine; he 


|raises from the dead the iron she had buried uw) 


through the ages. He disparts her continents to 
make way for his argosies, and spans her sea for 
his chariots of fire. us is engineering truly the 


intermediate power between nature and civiliza- 
tion; and from this high plane we recognize the 


guiding genius of our illustrious guest, and }id 
him hail. But the genius of the master is proved, 
as_ well, by the accomplishments of his staff ; the 
splendid professional and executive ability of his 


| staff I would couple, as a sentiment, with the name 
of an engineer whom engineers professionally ad- 
| mire—a 


tchman whom New Yorkers instinct- 


ively love—Herr Dirks. 


ee 
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ADDRESS OF WILLIAM HENRY BARLOW, ESQ., F. R. S., 
PRESIDENT.* 


(Continued from page 84.) 


In the early days of this Institution, the know!- 
edge of the stren of materials and the laws 


| which govern mechanical action and forces, was 


very imperfect. We had many theories based on 
assumed, but not always correct, data, and we had 


_many valuable experiments upon which useful but 


pe yee rules had been founded. Smeaton, Tel- 
ford, Rennie, Tredgold, Buffon, Buffoy and others, 
contributed much to the knowledge existing at that 
time. - 

My father’s essay on the strength and stress of 
timber appeared in 1817. This book went through 
many editions, under the title of *‘ Barlow's 
Strength of Materials.” It owed its popularity and 
success to the great wanc of systematic informa- 
tion which prevailed at that time, and to the fact 
that besides containing clear mathematical investi- 
gations of the several questions, it also contained 
concise rules for their application, written in sim- 
ple language such as any well-educated workman 
could read and understand. 

It is curious to observe that until that work ap- 
a it was still a disputed point whether the 

eflection of a beam strained transversely varied 
as the square or as the cube of the length, Ber- 
nouli's investigation giving one result, and Girard’s 
so-called <—nee giving another. My father 
made a to independent investigation, accom- 
companied ,with a series of clear and conclusive 
experiments, and thus put this question at rest 
forever. 

This fact is one among many which might be 
cited, showing the necessity of carrying on investi- 
gations of this nature, not by theory alone, nor by 
experiment alone, but by both, so as to check and 
establish every point of the inquiry. 

Professor kine, in his address to the Senate 
of the University of Glasgow in 1855, refers to the 
antagonism between theory and practice. He at- 
tributes its origin{to the ancient Greek philosophers 
who, in vy to physics and mechanics, enter- 
tained the fallacious notion of the existence of a 
double system of laws; one theoretical, discover- 


‘able by contemplation and ee celestial 
| bodies ; the other mechanical, 


jiscoverable by ex- 
pase and — to terrestrial bodies. And 

e goes on to show how the science of motion, 
founded by Galileo, and perfected z Newton. 
overthrew this supposition and proved that celestial 
and terrestrial mechanics are branches of one 
science. 

That some relics of this antagonism are yet to be 
found is true. There isa class of practical men 
who reject the adoption of any ae except 
trialanderior. But there are rs, and a class 
daily growing in numbers, who are desirous of 
avalihe g themselves of theoretical knowledge. 
Among this class it is nota puestion of antagonism, 





* Delivered Jan. 13, 1880, on taking the chair for the first 
time after his election. 
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but rather want of confidence arising from the ex- 
istence of theories founded on ideal or insufficient 
ag I was, for example, a theory of the arch, ‘ of 
which an account is given by David Gregory, in 
which it was assumed to be necessary that the tine 
of pressure should coincide with the intrados of 
thearch. Another by La Hire and Attwood. called 
the wedge theory, in which it was assumed to be 
necessary that the pressure should be at right 
angles to the surfaces of the voussoirs. And it was 
not until the subject was taken up by Coulomb, 
and further elucidated by Professor Mosely, that 
we had a theory based on the conditions existing in 
a real arch. E 5 

Again, in the case of the solid beam_ strained 
transversely, Galileo, who, as we are informed by 
history, had his attention drawn to the subject 
during a visit to the arsenal and dockyard of Ven- 
ice, promulgated athecry in 1633 assumed to be 
dependent on pure matiiematical principles. — This 
theory, afterward illustrated by Girard in his 
« Traité Analytique de la résistance des Solides,” 
is thus commented upon by my father: ‘* Nothing 
can be desired more simple than the results ob- 
tained by this theory ; but, unfortunately, it is 
founded on hypotheses, which have nothing equiva- 
lent to them in nature.” 

The errors of Galileo’s theory were first pointed 
out by Mariotte, who subjected it to the test of 
experiment. Then followed Leibnitz. who applied 
to it Dr. Hook’s law of ‘‘ut tensio sic vis.” but he 
restricted it to the action of tension, treating the 
fibres as incomprehensible. Bernouli then took 
up the question, contending that part of the fibres 
were compressed and others extended. For some 
reason, probably because his results did not ac- 
cord with experiment he doubted the universal ap- 
jlication of Dr. Hook’s law. But this law, which 
is found to be perfectly consistent with experience, 
when applied to direct tension or direct compres- 
sion within the limit of elasticity, is again had re- 
course to by Dr. Robinson, who next follows up 
the investigation, and by him the subject of the 
neutral axis is introduced, leaving its position un- 
determined. 


The theory of the beam thus left has proved a mir- 
leading theory. Tredgold was misled by it while en- 
deavoring to deduce the tensile strength of cast 


iron from bars of that metal strained transversely ; | 


the computed result giving him a tensile strength 
of 20 tons per inch, whereas it has only 8 by ex- 
periment. My father, who had ascertained the 
tensile, compressive and transverse resistances of 
wrought iron, was misled by his theory into the 
supposition that the position of the neutral axis 
rose during strain above the centre of gravity of 
the section. 

Subsequent experiments of my own (‘ Phil. 
Trans.,” 1855), made on large rectangular beams of 
cast iron and wrought iron, proved by actual 
measurements that the neutra 
centre of gravity of the section, and remained 
there throughout all the degrees of strain applied. 

The subject of the transverse strength of ms 
has recently been treated in a valuable Paper of 
Mr. Charles E. Emery, of New York, who suggests 
certain hypotheses which may lead to an amended 
theory. But we are still left without any adequate 
explanation by theorists of those causes which ren- 
der a solid beam, whether of cast iron,wrought iron 
or steel, so much strongér than the present theory 
of the beam would give it, as deduced from the 
tensile strength of those materials. 

In looking at the great progress of engineering 
science during the last half-century, it will be ob- 
servable that some of the most important advances 
have arisen in this country ; among them, the ap- 
plication of steam to locomotion on railways, and 
in ocean navigation ; the employment of wrought 
iron for ship building and for large girders ; the 
screw propeller, the utilization of the powers of 
electricity for telegraphs and electric lighting, and 
the production of modern steel. 

But while we seem to possess in a high degree 
the power of initiating great and practical ideas, 
other countries are quick in adopting them, and in 
many cases improving upon them, so that we re- 
ceive back from them new applications and adap- 
tations of the greatest value, as well as many new 
and useful inventions of their own. 

It is, in fact, impossible to study the works of 
our foreign brethren without feeling, not only in 
regard to the magnitude of some of those under- 
takings, but also as to the excellence of their exe- 
cution and the fertility of resource displayed in 
overcoming local difficulties, that we have now to 
deal with competitors with whom it will tax our 
best energies to keep pace ; and in the varied con- 
ditions encountered in foreign countries, new and 
modified methods of treatment arise with which it 
becomes desirable that everybody connected with 
this Institution should be kept informed. 

It is with this object that the Council, ably aided 
by their Secre 


appended to their printed papers and discussions, 


axis was in the | 


tary, Mr. Forrest, have, of late years, 
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|extracts from foreign publications containing de- | 
scriptions of works ood condensed extracts trom 
engineering papers of foreign countries. 

To me it seems of great importance that our en- 
gineers, many of whom must look in the future to 
employment abroad, should be well informed of 
what is passing in other countries: and though 
much may be done to supply this information by 
books, and by the perusal of the valuable engineer 
ing periodicals of the day, yet, where practicable, 
a visit to the engineering works of other countries 
and an examination of them considered in refer- 
ence to the resources available for their execution, 
and a personal acquaintance and interchange of 

| ideas with the engineers themselves, brings with 
it elements of instruction of the greatest value. 

Many of us have the advantage of acquaintance 
with the more important engineering works in 
Europe, but there is perhaps no country which 
presents such varied and extensive information as 
the United States of America. It became my duty 
in 1876 to go to America as one of the judges of 
the Philadelphia exhibition, and I can not only 
speak of the great amount of valuable informa- 

| tion to be obtained there, but also of the hearty 
welcome with which English engineers are re- 
| ceived by their American brethren. 

American engineers are in advance of those in 
this country in regard to the application of steel in 
engineering structures. In Mr. Eads’ great bridge 
at St. Louis of three arched spans, the centre open- 
ing being 520 feet, and the side spans nearly as 
large, the arches are made of steel. And in a re- 
cent large railway bridge, erected at Glasgow, U. 
S., by General W. Sooy Smith, the entire structure 
isof steel. We have also seen by Mr. Clarke's val- 
uable paper on large-span iron bridges, read dur- 

| ing the session of 1877, how carefully the study of 

| iron open-work girders has of late years been ap- 
plied in America, and the numerous opportunities 
which that great country offers for large works of 
that description. 

In endeavoring to put before you some of the re- 
sults of engineering progress during the last fifty 
years—results which have come more or less under 
| my own observation—I am well aware how much 
has been omitted. Irrigation, mining and numer- 
ous improvements in machinery afford ample 
| topics and examples of the general advance. 

aking Sir John Hawkshaw’s estimete in 1875 as 

a basis, adding the probable cost of steamships, 
}and allowing for the extension of railways. tele- 
| graphs, docks, harbors, and other works since that 
| time, the total capital invested in engineering works 
| cannot have been less than 3,500 millions, or about 
| 70 millions annually; of which about 4% appear to 
belong to railways, steamships, docks, harbors and 
| telegraphs, aJl of which are directed to improving 
and extending the means of transport for passen- 
gers and merchandise, and the communication of 
| intelligence. 
It is observable. also, that this great progress, 
| which probably exceeds that of any like period in 
\ the history of the world, is due to improvements, 
new applications and discoveries, which are the 
|results of experimental research and _ greater 
knowledge of natural laws. Beginning with some 
ascertained scientific fact, as the power of steam or 
the transmission of motion by electricity, the ad- 
vance made by one man becomes the starting-point 
| of another; and thus, step by step, we have heen 
led up to the point at which we have now arrived, 
and past which we are traveling rapidly to further 
developments in the future. Thus, railways, tele- 
graphs, steam navigation and other large achieve- 
ments, in the advanced form in which we now find 
| them, can neither of them be assigned to the credit 
of any one man, but they represent the cumulative 
| result of t:.e genius and perseverance of numerous 
| individuals. 
. This Institution is justified in regarding with 
| satisfaction the number of contributors to this ad- 
vance who are found among its present and past 
members; and if there is any one class more than 
‘another to which we stand indebted, it is to those 
men, both within and without the profession, in 
foreign countries as well as in our own, who by 
| study and experimental research are continually 
adding to our knowledge of the powers of nature: 
| those powers, the application of which to the uses 
‘and conveniences of man constitutes a funda- 
mental element of the charter of this Institution. 





GENERAL INTELLIGENCE. 


2 We solicit and are always pleased to publish in these 
columns any items cf interest that may be furnished us. 


GAS AND WATER. 
The Toronto (Canada) water-works are exteading 
| their mains. 
| The water-works at Guelph, Canada, which have been 
under construction for a year, are completed. 
The village of Fairhaven, 


Vt., has voted to build | 
$30,000 water-works. (See correspondence. ) 


City and 


The Toronto (Canada) Fire Department is in need of 
4,500 feet of new hose. They have advertised for ten 
ders. 


Chicago is agitating the question of heating by steam 
pipes running into premises from mains laid in the 
streets. 


An ordinance has been passed by the city of New 
York for the laying of Croton mains in 138th street, 
and also in 152d street. 


The directors of the Sycamore Spring Water Com 
pany, Mass., have engaged Mr. C. O. Parsons, U. E., to 
superintend the erection of the reservoir. 


Mayor Sanderson, of Lynn, Mass., has petitioned the 
Legisiature for permission to raise a sum of money not 
exceeding $200,000 to extend and complete the water 
works 


‘rhe water consumers of Cincinnati have been notified 
that a thorough inspection of all houses wherein city 
water is used has been ordered, for the purpose of ex 
amaining water connections and detecting abuses 


The city of St. Charles, Ill., is being agitated on the 
subject of water-works to supply the city with water 
It is necessary that something should be done, as during 
dry months many blocks are almost entirely without 
water. 


On the 26th ult. a trial was made of the new-water 
supply system, recently mtroduced at the State prison, 
Concord Junction, Mass. Hydrants, pumps and pipes 
were placed under a pressure of 125 pounds per square 
inch, and proved entirely satisfactory. 


City Engineer Cregier, of Chicago, has ordered the 
engines at the Fullerton avenue conduit to be stopped 
for several weeks in order to see what the effect will be 
on the lake water. This action bas been brought about 
by the suggestion of the Mayor that the matter be ex- 
perimented upon. 

ooo 


ELECTRICITY. 


The Brush Electric Light will be put up at Wabash. 
Ind., this month. 


The Dayton & Southeastern Railroad Company is 
now engaged in putting up a telegraph wire the entire 
length of the road, which will be operated, it is under- 
stood, by the American Union 


In our issue of last week, we described the diaphote 
an instrument desigued to transmit rays of hght. A 
further adaptation of this is the telopticon--invented by 
Connolly and MecTighe, of Pittsburgh, Pa.—by which 
the image is photographed at the receiving station. 


The Montreal) Electric Light Company will apply to 
the Legislature of the Province of Quebec, at its next 
session, for an Act of Incorporation for the Montreal 
Electric Light Company, with power to furnish light 
and motive power in the city and District of Montreal, 
generated from electricity. 


Inexperiments made at Saratoga, N. Y., recently, a 
concentrated Maxim electric beam was carried seven 
miles, furnishing sufficient light to read by. Ina more 
severe test by the officers of the French Algerian Tri- 
angulation Service, the light was seen from the Spanish 
station of Zetic, a distance of 164 miles. 


The Western Union Telegraph Company is announced 
to have lately taken the initiatory steps to dispense with 
the old, troublesome and expensive chemical batteries 
which have hitherto been universally cepended upon to 
supply the electrical current for telegraphic purposes, 
and to substitute in place of them dynamo-electric 
machines driven by steam ; 


The New York Sun of the 18th ult. says: ‘ There 
are strong indications that Mr. Edison and his associates 
are about to begin operations in this city. Mr. Edison 
says that the cost of lighting the city with his electric 
lamps can be computed to a cent, and that it is found to 
be considerably below the present cost of lighting by 
gas. He expects, by further improvements upon his 
inventions, to reduce the cost so greatly as to almost 
throw gas out of competition. A new map of the city 
below Grand street is being made, preparatory to lay 
ing the first lines of wires and locating the high-press- 
ure engines to furnish the power.” 


In compliance with the Mayor’s order against the 
erection of telegraph or telephone poles in Cincinnati, 
| the City and Suburban Telegraph Association stopped 
all gangs of men from working, and the matter estos 
taken under advisement by the Board of Directors of 
the Association. On the 27th ult., the Board of Alder- 
men rescinded the resolution under which the privilege 
of erecting poles was granted. New York and Chi- 
cago are agitating this question, because wires in the 
streets are exceedingly troublesome in case of fire, pre- 
senting an almost insurmountable barrier to the erec- 
tion of ladders. 


oe 
STREETS, DRAINAGE, ETC. 
It is pro to drain the meadows between Jersey 


oboken. 


A new contract fo cleaning the streets of Pittsburg), 
Pa., has been drawn up, and will take effect after the 
Ist of April next. 


The average with of the streets in Canton, China, is 
about four feet. They are a with long, narrow stone 
slabs, and have no sidewalks. 

The wooden pavements of Memphis, Tenn., so fruitful 


a source of epidemic, are to be ripped up and replaced 
with broken stone and gravel. 


The Board of City Works of Brooklyn, N. Y., has 
given the contractors notice that the contracts for clean- 
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ing the str eets will be annulled, owing to non-fulfill- The central branch of the Union Pacific Railroad will 
ment. be completed to Omaha in about sixty days, and will be 
Mayor Howell, of Brooklyn, has vetoed the resolution ® CO™Petitor of the Missouri River Railroad in Nebraska. 


passed by the Board of Aldermen on Feb. 16, granting Thecitizens of Mt. Gilead, O., have raised the $20,000 
to H. W. Shepard, J. B. Baker and associates the right which will insure the building of the Ohio Central Rail- 
to lay pipes in streets for furnishing steam for heating road from Pomeroy to Toledo, in the next twelve 
and cooking and other purposes. months. 


Springfield, Ohio, contemplates the construction of a _ The City Council of St. Louis recently passed a reso- 
eneral sewerage system, dividing the city into districts. lution pledging every convenience in its legal power to 
K committee has been before the State Legislature at the Chicago & Alton road, which was recently built into 
Columbus to secure the passage of an act enabling the the city. 
city to build the same. Mr. J. D. Cook, Consulting and 
Supervising Engineer, of Toledo, will examine the city _ 
to decide upon the best course to pursue in the enter- 


Railway, in Chicago, are near M completed, and it will, 
prise. - 


it is claimed, be the finest building of the kind in the 
country. 


Twenty-three streets were paved during the year, . : : 
measuring in length about seven and a quarter miles. oda Edo ook cee et ee eee 


Of this, 94,879'; square vards were cedar blocks ‘ ; 
and 33,738%, were stone. The entire cost was $130,- . ona son ot forme aainey ney See 


229.81, an average of about $1.01'¢ per square yard. | 


The total measurement in length of streets paved and) fy Brooklyn, N. Y.. a new elevated railroad scheme 
repaved is 98 miles and 3,636 feet. costing $3,233.458.25 to follow the route of the Jay, Smith & Ninth Streets 


about $3.20!¢ per lineal foot. The principal feature in) Railroad from Fulton Ferry to the devots of the surface 
the way of public improvements the past year, is the | roads to Coney Island is projected. ~ 


commencement of a market building. The contract is 
for $46,880. The building will be completed and ready | Surveys of a three-foot road between Stuyvesant, 
for occupancy June 15, 1880, | Kinderhook and Valatie, N. Y., are finished. The dis- 


: , is 614 mi 4 
The sixth annual (1879) report of the Board of Public ees 6 ew nage Py m0o to build 


Works of Detroit is just published. During the year 
eleven public sewers were constructed, the dimensions The West Chester (Pa.) Republican says: ‘‘ The engi- 
being from four to eight feet in diameter, and measuring | neers of the Reading Railroad are quietly surveying a 
1 mile 3,506 feet. ey cost $22,800.79, an average of | line from West Chester across the Brandywine, south to 
$2.5094¢ per ee inched ane oe, man-holes | Oxford, and intended to strike Baltimore.” 
and inspectors. e total len: of public sewers now | ; ; : : : 
canuunneed is seventy-two aiiee and Pb feet. Forty-| The Concourse Railroad Company filed a map of its 
: 7 20 92 ” | route in the Register’s Oflice of Brooklyn, N. Y., on the 
eight laterals were built at a cost of $11,839.92, and be aq. T li 1 the C. are 
ing four miles and 5,252 feet in length. The average | 7‘: i ae > aeogin Shell toB ree wmag tee h ney. 
cost per lineal foot was about 4414 cents. The total of | 8", from \Vandeveer's Ho rignton beaca. 
lateral sewers now in the city is eighty-nine miles and | Dispatches from the end of the track in Arizona state 
3,3861¢ feet, the whole costing $480,595.73, an average | that the average progress of the Southern Pacific Rail- 
of $1.01 per lineal foot. road for 25 working days past has been 10,000 feet, or 
The Montreal sub-committee of the Board of Health | nearly two miles per day. The road is now 959 miles 
on Drainage and Ventilation of Sewers, met on the 25th 
ult. to receive the report of a deputation appointed to | ®#Y®- : 
visit some of the chief cities of the United States and) (‘hicago now has, counting in the Wabash, which will 
inspect the systems of drainage and ventilation. In Bos- be running trains into that city ina short time, twenty- 


ton the catch-basins are trapped, and the sewer man-hole | one railroads, length in miles, 15,288. Two hundred | 
covers perforated. House drains are ventilated through | and seventy two trains arrive and depart at Chicago | 


the roof. In Providence, R. L, the basins are trapped and | every twenty-four hours. Forty-four railroads have 
cleaned out monthly, and filled with water to prevent the | offices located in that city. 
escape of gas. The house drains are laid by licensed D 


The plans for the new depot of the Northwestern | 


»~* of San Francisco, and will reach Tucson in a few | 


drain layers who give bonds to insure perfect work. A 
health inspector examines the work before the drain is 
covered. In Brooklyn the Board of Health requircs 
house-drains to be laid on solid ground or on a founda- 
tion that will not allow the pipes to settle. They must 
be well cemented if made of tiles, or if made of iron, 
must be made perfectly water-tight, and ventilated 
through the roof. Tie sewers are ventilated through 
the man-holes. In New York, the Health Department 
requires all house drains to be trapped and ventilated 
through the roof. 


smcteoalibtpacetes 
BRIDGES. 


The free bridge_project over the Ulinois River at Pe- 
oria is again being agitated. 

The total expenditures for the Brooklyn Bridge, up to 
Feb. 1, 1880, were $11.286,386.54. 


The bridge at Langdon, on the Jeffersonville, Madison 
& Indianapolis Railroad, which was recently destroyed 
by fire, has been replaced by a temporary one. 


About twenty men are at work on the superstructure 
to the new Winona & St. Peter Railroad bridge at St. 
Peter, Minn. Large quantities of iron have been arriv- 
ing there daily. 


Leonard W. Jerome and others filed a petition with | 


the Mayor of New York on the 3d inst., the object of 


| which was to establish connection from Jerome Park to | 


| the New York & Yonkers Road on the west at Morris’s 
| Dock on the Harlem River, and on the east with the 
Harlem Koad, until the rapid transit roads are built. 


Governor Colquitt, of Georgia, on' the 28th ult. closed 

the sale of the Macon & Brunswick Railroad to a com- 

sany of Georgia and New York gentlemen, backed by 

| R. T. Wilson & Co. The price paid was $1,125,000. 

| The conditions of the sale require the completion of the 
road at once from Macon to Atlanta. 


General Superintendent J. T. Clark, of the Union 
| Pacific Railroad, has arranged for the building of two 
|new lines. One road starts North from Cheyenne, 
| through the Powder River and pre eee mining dis- 
|tricts to Fort Phil Kearney. 


April 1. This road _is known as the Wyoming, Black 
| Hills & Montana Railroad. The other road has its 
| initial pcint at Echo, on the Union Pacific, and will 
| penetrate to Park City, the centre of thé Ontario mining 
| district. It is the Summit County Railroad. 


The Boston owners of the Atchison, Topeka & Santa 
| Fe Railroad have obtained a franchise from the Mexi- 


struction from | 
Chevenne to the Platte will commence on or before | 


MARCH 6, 1889, 
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} RIVERS AND HARBORS. 

| __ New York State Engineer Seymour says that 
795 Se asad ee — canals in good navignt 
condition, and a’ na’ tion is ned, t 

| $267,797.67. oy Pa ae 


| A dispatch to the Post, from Berlin, says: “ The Ger. 
|man government is about to revive the scheme for cyt. 

ting a canal navigable for war vessels between the Bal. 
| tic and the German Ocean. The scheme is warmly 
| supported in military circles.”—London Post, Feb, 28 


| Dispatches from Wilmington, N. C., dated the 24, 
| state: ‘‘ Under the system of bar and river improvement 
now in progress here, there is a steady gain in depth of 
|water. The British bark George Davis, with a cargo of 
5,854 barrels of rosin and drawing 17 feet 2 inches ot 
| water, passed over the bar without detention.” 


The work of laying the mattresses, or foundation, of 
| the Southern jetty in Charleston Harbor, S. C., has be. 
|gun. This jetty runs from a point one hundred yards 
| southwest of Battery Wagner. Over 6,000 feet of the 
| mattresses for the North jetty have been laid, and the 
work on the two jetties will now go on simultaneously, 


__ The Committee on Harbor and Public Lands (Boston) 
ev a hearing on the 26th ult. to the — of Lucius 
| Slade and others, to which that of the Mayor of Boston 
| for the same object has been added, asking for an act av- 
| thorizing the city to lay out and construct a public park 
| bordering on the southern bank of the Charles River, 


In the Legislative Assembly of Ontario, Canada, a bill 
passed its third reading giving the government the 
necessary power to appoint a ccramission to ascertain 
the value of property at Niagara. Falls, in view of a 
possible arrangement between the Dominion govern. 
|ment and the government of New York State to form 
| an international park, as suggested by Lord Dufferin. 


| Itis stated that a project is on foot in New York city 
| to bring the commercial centres of Europe and America 
into closer communication. Whitehaven, Nova Scotia, 
is the nearest port to Europe, and is pronounced by the 
| surveyors of the British Admiralty to be superior to Hali- 
fax. The design is, torun from New York to White- 
| haven by rail—about sixty miles will complete the con- 
/nection—and thence by steamer to England. The sea 
| passage would occupy but five or six days. 


A steam canal-boat is now in course of construction, 
to be put on the Lehigh & Delaware Canal. The craft 
is to be entirely of iron, except the cross-beams and 
/deck. It will be 88 feet in length, 10 feet 8 inches in 
breadth, and will be propelled by a 10 horse-power 
steam-engine with a screw wheel. It is said that, by a 
/ new invention to be applied to the screw, there will be 
but little agitation of the waters, and the wearing out 
of the banks will be consequently avoided. 


On the 28th ult., the officials of St. Louis inspected 
the river with the design of solving the problem con- 
| cerning better harbor facilities. It seems that the north 

wharf was not built ina ition to insure deep water, 
since the natural sweep of the river is against the other 
shore. It was ex that’ the dyke at the chain of 
, rocks would remedy this evil, but it failed. It is now 
| proposed by the United States Engineers, who have re- 
cently completed the surveys and soundings of the 
locality, to move the north wharf 600 feet out into the 

Tt is stated that financial difficulties bar the 
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CONTRACTING. 


The City Council of Winona, Minn., awarded the 
| bridge contract to Jobn Stellwagon for $6,330, riprap- 
| ping $5 per cord, he being the lowest of ten bidders, - 
| The contract for creosoting the yellow pine lumber— 
' about 1,000,000 feet—to be used in the lower flooring of 
| the Brooklyn ae has been awarded to E. R. An- 

ew York. 


/can government which will probably give them a mo- | drews, of 

A bill has been introduced into the Ohio Legislature | nopoly of the Australian, New Zealand and South and | 

authorizing the Commissioners of Montgomery County | Central American business. The Sonora Railway—| The contract for ipe for the Water-Works Depart- 
to build a bridge across tne Mahoning River, in the city | under the same dire-tors—will run from Guaymas, on | ment of Philadelphia. has been awarded to A. H. Mec- 


of Youngstown. 









The Detroit Bridge & Iron Works are now building 
for the Illinois Central Railroad Company a draw — 
206 fee. long for Chicago, two deck spans each 141 feet 
long, two 160 feet long and four 65 feet long ; for the 
Michigan Central Railroad, two through spans, each 165 
feet long, one 100 feet long* and also a bridge at Niles, 
of five deck spans, aggregating 570 feet in length ; for 
the Wabash Railroad, a draw span 300 feet long, and 
two spans each 145 feet long: for the Detroit & Bay 


City, one span 150 long and one 120 feet long ; for the | 


Chicago & Alton and Grand Rapids & Indiana, each 
one span ; also four girders for the Lake Shore & Michi- 
gan Southern Railroad and one for an approach to the 


Plattsmouth bridge over the Missouri for the Chicago, | 


Burlington & Quincy Railroad. 


RAILROADS. 


The Denver & South Park Railroad—narrow gauge— 
has reached the Arkansas River, 133 miles from Den- 
ver. 

J. B. Yates, with a corps of engineers, has commenced 
the survey of the extension of the Virginia Midland 
road to Charlotte, N. C. 

Two locomotives have recently been ordered from a 
Pittsburgh firm for a narrow gauge railroad in the Is- 
Jand of Yesso, one of the Japanese group. 

The Delaware & Hudson Company, the Albany & 
Susquehanna and the Erie railroads will all probably 
build new depots in Binghamton, N. Y., in the spring. 


The Chicago, Milwaukee & St. Paul Company is accu- 


mulating material for its extension to the Missouri, and | 


will begin work as soon as the frost is outof the ground. 


| the Gulf of California, to the Arizona frontier. It will | Neal & Bro., of Burlington, N. J. The contract for 


| be about 250 miles in length. It is also the intention to 

construct a road from Mexico to San_Francisco, and 
| another from the former — to a junction with the 
| New Mexico & Southern Pacific in the vicinity of El 
| Paso. . 
| 


| A company has been formed with a land-grant from 
| the Mexican government, for the purpose of construct- 
| ing a railroad across the Isthmus of Tehuantepec. The 
| line will be about 130 miles long. It will leave the Gulf 
coast at the mouth of the Coutzatcoalcos River and 
strike the Pacific at the Bay of Tehuantepec. The bar 
at the mouth of the river will be dredged across to open 
a harbor, which it is supposed can be made accessible to 
vessels drawing twenty-two feet. It is provided in the 
concession that the road shall be completed within three 
years. At the expiration of ninety-nine years after its 
completion it is to revert to the government, which is to 


pay for it the sum of $10,000 per mile. Martin Van | 


Brocklin is Chief Engineer. 


A ProposED RAILROAD TO THE MEXICAN BORDER.— 
The House committee on railways and canals has 
agreed to report favorably to the House Representative 
Upson’s bill * anthovizing the Secretary of War to con- 


tract with the San Antonio & Mexican Border Rail- 


road Company for the immediate construction of a rail- 
road from San Antouio to a point on the Rio Grande at 
or near the town of Laredo, for the purpose of establish- | York passes, the entire amount of the contract for steel 
ing a postal and military highway from the U. 8. mili- | for the Brooklyn Bridge, aggregating 5,000 tons, will 
tary headquarters at San Antonio, [exas, to the Mexi- | be ordered; and in the event this r is given by the 
/ean border.” The U. 8S. Government yoann $15,000 Ist of May, the Edgemoor ¥on Company will be obliged 


r mile for a total of $2,400,000 of bonds, secured b 
| first mortgage on all the railway property. The wo 


the contract. 


is to be completed within two years from date of signing | stallment of steel is expected by the 1st of April; when 























| castings has been given to R. D. Wood & Co. 


| 

At the meeting of the Legislative Council, Memphis, 
| the contract for riprapping and ex’ the levee was 
|awarded to M. Larkin & Co., whose bid was $22,000. 
| It is understood that the work is to be n without 
| delay and pushed forward us rapidly as ble. 


| It is now an assured fact, says a dispatch from 
| Greenburg, O., that the Vernon, Greenburg & Rushville 
| Railroad will be built. The contract for ties has been kt 
| to George Clark, of that city. Work will commence 
| immediately, and the road finished in four months. 


The Joint Committee of the Kings County (N. Y.) 
Supervisors and the Aldermen of Long Island City have 
}awarded the contract for replacing the bridge over 
_Newtown Creek, at Blissville, to J. W. Flaherty. The 
structure is to cost $700, and will be a rolling bridge. 


| New steel works are to be erected in Ch at a cost, 
including 75 acres of land, of $2,000,000. new es- 

tablishment is to be completed within a year, and will 
|eonsist of four blast furnaces, mer converting 
| works and a steel-rail mill. It will employ 2. 000- men, 
| consume 250,000 tons of ore per year and turn out 90,- 
, 000 tons of rails. 


| If the bill now pending before the Legislature of New 





to fill it, al at the present prices of steel the con 
tract will entail a heavy loss upon them. The first in- 


it will be put into position at the towers. 
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| from parties possessing any information relating 
to above.—Eb. } 


PROBLEM. 
Hanover, N. H., March 3, 1880. 
| EDITOR ENGINEERING NEWS : 

Will you kindly give place in your columns to 
the following problem: The driving wheels of a 
locomotive are resting upon a track, the crank- 
| pin directly beneath the axle ; a rope is attached to 

~~ | the crank-pin, and a force is applied to the rope at 
right angles to the axle and in the same horizontal 


way project an almost assured thing. First, be- — Which way will the wheels move rela- 
’ oe tive to the force ? DR. 
cause it is cheaper to construct and maintain than | 

acanal could be. It can be built in one-third or| UNIFORM RULES FOR MEASURING WORK. 
one-fourth the time needed for the construction of LOWELL, Mass., March 5, 1880. 
the canal, and ships could move over it with four | Eprror ENGINEERING NEWS: 

or five times greater speed than through the canal. Can you suggest some method by which the 
Its capacity could always be increased for ships various local customs for measuring plastering, 
of the largest size, and to accommodate in-| brick-work, stone-work, roofing, painting, etc., 
creased numbers of them. The cost of maintenance | may be so modified as to be universally the same ? 
would be comparatively small. The road could be| In Lowell there are customs that are different 
operated at localities where it is not practicable to from those of other cities, and there seems to be no 
construct a canal, and, finally, it is possible to esti- | remedy but to use the rules established here by 
mate just what it would cost—something that can’t | custom. 

be done for the canal project.” It would cost $50,- | I think you would do us a great favor if you 
000,000 at Panama, $75,000,000 at Nicaragua, and | would publish in ENGINEERING NEws, a set of rules 
$100,000,000 at Tahuantepec ; could be built within for measuring the different kinds of work and urge 
six years; would be a purely American enterprise. | engineers throughout the country to adopt them. 
The tonnage to be conveyed would be about | 
6,000,000. 
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an enthusiastic man, but I consider the ship-rail- 





MELVIN B. SMITH. 
[The columns of ENGINEERING NEWS are open to 
| correspondence upon this subject. We prefer to 
| get the opinions of men who are actively engaged 
|in the construction of buildings and other works, 
rather than to give our own.—Ed. of ENG. NEws. | 


CENTRE OF GRAVITY. 
NEW HAVEN, CONN., March 9, 1880. 
St. Louis, Mo., March 11, 1880.—Count de Les- | EpItorR ENGINEERING NEWS: 
seps passed through here this morning en route for The following is sent in answer to the problem 
San Francisco, where he will make a brief stop, | Proposed by *L. L. N.”: ' 
He will then return to New York and sail for Eng-| If a tapering log of wood of uniform density, 40 
land on the 31st inst. feet long, and weight 4,000 pounds, be cut in two by 
Jochi : ‘ | cross-cut in centre of gravity, which is 24 feet from 
iSeries tee foe the small end, what will be the weight of each 
: : an | pare” 
ae wos ear ee Let the radius of the small end be taken as the 
: ? : ad a "a gi | Wb 
Seana aieohen bow Sa oe ny Let R = radius of the large end in terms of the 
_ : es unit. 
oa mega ere aoree of ee “= “~ Let r = radius of the cross-cut in terms of the 
inst. remov arles N. Dannenhower, who : 
7 unit. 
last October succeeded Col. A. L. Anderson as City| pot » — weight of sinall end. 
Civil Engineer, and appointed in his stead H.J.| Jot y = weight of large end. 
Stanley, - scstetant for a number of years past in Then, from the conditions imposed, and the for- 
= a S ie ice, the meee aoa fixed ae mula for the distance of centre of gravity of frus- 
eretofore ai y per year. e Enquirer, 0 +2R+: . 
that city, states that one of the members of the eco of pete base, 10 X jry R-+1 16 ; 
Board desired to reélect Col. Anderson, but a letter | W2°"°® “* = 8". ee ee 
was read from that gentleman declining to serve From similar triangles, 40 : 24 :: 1.9 : r; whence, 
sate e= 1.14. 
anaes en ae: ts Cnaght the poaltion Substituting these values in formula for centre 
als of gravity of frustum of cone, we find the distance 
of centre of gravity of small end from cross-cut 
CORRESPONDENCE. | 11.48; and of the large end from cross-cut, 9.3. 
CITY ENGINEER’S OFFICE, } 
DUBUQUE, March 4, 1880. § 
Eprtor ENGINEERING NEws: 


Taking moments of two ends, with reference to 
| centre of gravity at cross-cut, 11.48a = 9.3y. Also, 
x+ y = 4,000; whence, x = 1,790, about, and y = 
The following figures give the strains as I have | 2,210 pounds. A. B. H. 
are them, in the problem given by C. W. CONVICT LABOR IN VIRGINIA 
rant. are - 2 
s } SBU . “fh VY, LO8YU, 

Weight at €, 833}, Ibs. | EDITOR Sisiieaene meee ae 
Transverse strain at A and B, 133}; Ibs. | In reply to your inquiry of Feb. 21, in regard to 
Strain at A E, 1444. : the price of labor in various sections of the coun- 
The members A E, E B and A D, are considered try, I would state the following as current wages 
rigid and without weight. in this portion of Virginia : 





William J. McAlpine, C. E., who has just re- 
turned from the Isthmus of Tehuantepec, has been 
appointed Chief Engineer of Public Parks of New 
York City. 























M. Tscuirai, Jr., C. E. | Foremen $30 to $40 per month. 
oe | Laborers (colored or white) .................. 75e. per day. 
TEMPERING LOCOMOTIVE SPRINGS. ——— Rake «xe nage si Cegdmasn<sedmhs $5 aan $1 = Co 
NEw Brunswick RAILWAY COMPANY, | SOUFMEYMED...-.--eeceeeceeee cree ceeeeeees 10.“ 


| 


Gipson, N. B., March 5, 1880. 
EpiTor ENGINEERING NEws: 


springs. 


The following notes in regard to convict labor on 
| the New River Railroad, which have been kindly | 
Will you please inform me through your paper | furnished me by Mr. John Graham, Jr., Chief En-_ 
of the best way to temper locomotive cast steel gineer, may be of interest, All the grading on the | 
P. A. Logan, Master Mechanic. | line of the M. R. RR. from the state line, 42 miles, to 
(We will be pleased to receive communications | New River Bridge, A. M. & C. RR. is being done: 


~ 
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by means of convict labor. At present 82 convicts 
are employed ; it is expected to largely increase 
this force. These cost, per capita, 34 cents per day. 
This amount includes feeding, clothing, guarding, 
and medical attendance ; but does not include the 
cost of building the prisons or barracks, nor the ex- 
pense of transporting convicts from the State 
Penitentiary. 

The convicts are worked ten hours per day—as 
on account of safety they must be in camp before 
twilight. The average of ten hours is maintained 
by working short hours in winter and long hours 
in summer. The convicts are turned out in the 
morning, counted and delivered to the foreman by 
the sergeant ; the foreman is then responsible for 
them until he brings them in at night, when they 
are again counted, washed and turned over to the 
charge of the sergeant. 

The convicts are worked in gangs of twenty-five, 
each gang being in charge of a railroad foreman 
who superintends the work, a sub-foreman, and 
two guards. The guards stand at a distance from 
the men, allowing no convict to come within thirty 
feet of them, and are constantly in such a position 
Each 
guard is armed with a double-barrelled gun, loaded 
with buck-shot, and a revolver. 


as to cover the whole gang with their guns. 


The foreman and 
sub-foreman are armed with revolvers, and move 
about among the gang, keeping them at work. 

The prisons are built of logs, averaging one foot 
thick, notched down and unhewn,. with log floor 
planked with oak, and a log ceiling. The prisons 
are in the form of two cabins facing each other, 
separated by a covered passage-way eight feet wide, 
Each cabin is twenty feet square, accommodating 
thirty convicts, and communicating with the pass- 
age-way by means of heavy, studded, and iron 
barred doors. Under direction of a foreman the 
convicts build the prisons, kitchen, guard-house 
and commissary. These buildings constitute a 
camp, and cost about $200. Each camp is under 
the control of a sergeant who receives the supplies, 
sent in by the purchasing agent, has the manage- 
ment of the daily issue of food and clothing, looks 
after the cooks (convicts) and cooking, and is re- 
sponsible for the convicts while they are in camp. 

The convicts sleep on the floor—no bunks being 
permitted as they harbor vermin, and are dangerous 
because they hide the movements of the men. The 

| prisons are carefully examined every evening, be- 
fore the men are turned in, to insure that no at- 
| tempts at cutting or boring have been made. They 
are aired and washed each morning, and every 
provision is made to keep the prisons clean and 
healthful. A guard is on duty all night who keeps 
constant watch over the men. 

The convicts constantly endeavor to avoid work 
by shamming sickness, and it is generally the sick 
ones who escape by cutting out ef the prisons. A 
physician is in attendance each day and examines 
those who profess to be ill ; and if in his opinion 
they are not sick, they are ordered to work. 

The advantages of convict labor are; 

1. Cheap labor. 

2. No pay day, and consequently no time lost. 

3. They are always under control, and if, owing 
| to refractoriness or stubbornness they do not per- 
| form a fair amount of work, they can be punished, 

The disadvantages are; The loss on sick men, 
constant vigilance required, and trouble in main- 
taining strict discipline. 

The work here has proven without doubt that 
more can be accomplished with convicts than with 
free labor. 

| The escapes under a proper system of guarding 
are few. On the New River Railroad, convicts 
have been employed since July, 1879, and none have 
| yet escaped. 

Wages paid foremen, etc., at present, are as 
follows : 


hcl Lite aiek aden ahecnaeva coos beba $35.00 per month; 
Sub-foremen.... ....... 15.00 .* - 
Nie pn sing oes, Sees 
} SR Bass. cues ,* Sa oo oe 
\ Day Wie Sassiaghih’ biuasd <uhaebesciace 12.00 * * 


‘or a camp of 60 convicts, are required 2 cooks, 1 
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es | : | 
washerman, 1 wood cutter and 1 general help. To cut this bar into proper lengths for bricks a) 


These are generally convicts, and are what are 
called ‘* trusties,” namely, men whose terms have 
nearly expired and who can be trusted by reason of 
their dispositions, etc. 

Cuas. E. BILLIN, 





AN IMPROVED BRICK MACHINE. 


Since the fires of Boston, Chicago, Portland, ete., 
the use of brick as a building material has been 


spiral blade is used with thread spaces equal to the | 
length of the desired brick. This insures a smooth 
drawing cut, and perfect uniformity in the length | 
of the bricks. Provision is made in the hinge | 
fastening of the forming die to the screw case for | 
the quick and easy removal of such stones as will | 


MARCH 13, 1850. 








professions, notably surgery. He regrets that en. 
gineering literature, while abounding in descrip. 
tions and details of what it is safe to follow. says 
very little indeed about what should be avoided 
and the various reasons for avoiding it. 

Then speaking generally, he says retaining walls 
are employed to keep back a body of water oy 





interrupt the flow of the clay, and should one im- | earth which would otherwise overflow or fall down. 
bedded in the bar come in contact with the spiral | familiar examples are dock and reservoir walls. 


rapidly developing. Besides being the most dur- | 


able, one of the cheapest and the only fire-proof | 


material, it has the advantages of being made in 
sizes and shapes to suit the builder; of being 


readily handled and requiring less skilled labor than | 


stone. The consequent demand for the cheap pro- 
duction of large quantities of brick has led to the 
expenditure of much time and money in devising 
and experimenting with machines for this pur- 
pose, 

So far as we can learn, the most successful prac- 
tical machine and the one rapidly meeting with ac- 
ceptance from the larger manufacturers of brick, is 





Fig, 1. 


that shown in the accompanying illustrations, and 
manufactured by Messrs. Chambers, Bro. & Co., of 
Philadelphia. This machine receives the clay in 
the hopper of the horizontal tempering chamber 
just as it comes from the bank. This chamber con- 
tains a revolving shaft in which are iron tempering 
knives arranged in the form of a spiral, so that 
while thoroughly tempering and mixing the clay 
they force it forward with a maximum of force 





Fig, 2. 


and minimum of friction to the mouth of an ex. 
pressing screw revolving in 2. conical case attached 
to the tempering chamber. (Figs. 1 and 2.) 

The inside of this screw case being corrugated to 
prevent the revolution of the moving mass of clay, 
it is forced forward to the forming die, which com- 
presses the irregular mass and causes it to issue in 
the form of a continuous rectangular bar of width 
and thickness equal to that of a brick. This die is 
ingeniously shaped so as to force the clay into the 





Fig, 3. 


| cutting blade, it is raised and pushed back out of 

the clay until the stone passes, when, by its own 
weight it falls again into position, and continues 
its operation. 

That Messrs. Chainbers, Bro. & Co., have confi- 
| in the success and practical character of their new 
| machine, for the economical production of large 
| quantities of good merchantable brick, is shown in 





a very substantial manner by their offer to erect it 
subject to trial and approval for responsible parties 
having suitable clay. This is a feature of their ad- 
vertisement (see adv., page viii.) that has never 
come under our notice in those of other brick ma- 
chine makers. 





‘ENGINEERS’ SOCIETIES. 


LIVERPOOL ENGINEERING SOCIETY. 











The usual fortnightly meeting of this society 


was held at the Royal Institution, Colquitt street, | 


on Wednesday evening last the 25th ult., Mr. 
Alexander Ross, President, in the chair, when a 
paper entitled ‘Notes on Retaining Walls,” by 
| Mr. W. Wilkinson Squire, C. E., of Hull, was read 
| by the Hon. Secretary in the absence of the au- 


| 


| thor. 


|ments to suit the supposed requirements of the 
| case, and stated that difticulty will remain until 


| some much needed experiments have been under- | 


|taken on a large scale, and the details of fail- 
| ures candidly published, also that accurate infor- 
| mation as to the angle of repose of different ma- 


| terials with varying amounts of moisture is much | 


| needed, and he would recommend every engineer 
}to measure carefully the angles of any natural 
slopes he may meet with, and if possible ascertain 
the state of the material at the time it assumed 
|that slope. As many of the published tables are 
misleading and wanting in details, he recommends 


exceptional opportunities, to collect information 
while their hands are in practice with level and 
| chain, and they are able to afford the time. 





corners, thus making the bar harder and stronger | He urges engineers to describe, failures fully for 


at the edges than elsewhere. (Figs. 3 and 4.) 


the benefit of their confréres, as is done in other 


The author commenced his paper by pointing | 
lout that lack of knowledge of the subject, leads | 
| to copying old designs with alterations and amend- | 


the younger members of the profession, who have | 


the walls of railway cuttings, bridge abutments 
and the like. He pointed out that earth may he 
considered as between fluid and solid, and also 
| treated of the method of determining the pressure 
| on walls. 

He then described the numerous diagrams }y 
which the paper was illustrated, calling parti: ular 
attention to one showing how the horizontal ¢))- 
ponent increased in value as the angle of repose of 
the contained material was diminished. 

Also to illustrate the advantage of properly 
drawing the ground at the back of a retaining 
wall, he gave the particulars of a case which had 
came under his notice, where a brick retaining 
wall without weeping-holes had bulged out from 
one-third to one-half of its height,although his ca! 
culations showed that section to be amply strong 
fordry ground. 

He also gives an example of a retaming wal! 
which was built unnecessarily heavy thereby wast- 
ing labor and material. 

The remainder of the paper is chiefly devoted to 
comparison of the sections quoted, and noting 
where the widest differences occur in practice of 
| various engineers, and where all agree. 





A table of proportions of several walls at present 
1s ° 

in existence accompany the paper. 
The usual vote of thanks was accorded. 


| 2 


|ASSOCIATION OF GERMAN CIVIL .ENGI- 
NEERS. 


| eeeeeetanneesion 


The club in their meeting of Feb. 28, elected th: 


following officers : 

President, A. Kurth, Civil Engineer and City 
Surveyor, Brooklyn: Secretary, Max ©. Budell, 
Mathematical Department, Germania Life Insur- 
ance Company, New York; Treasurer, C. Louis 
Vagel, Manufacturer, Brooklyn, E. D. ; Librarian, 
Hugo Carstaedt, Pioneer Iron Works, South 
Brooklyn. 








THE PANAMA CANAL. 





PRESIDENT HAYES’ MESSAGE. 

WASHINGTON, March 8.—The following Message 
was received by the Senate to-day : 

To the Senate: 

I transmit herewith the report of the Secretary 
;of State and the accompanying papers in response 
| to the resolution adopted by the Se ate on Feb. 
| 11 last, requesting *‘ copies of all correspondence 
| between this government and any foreign gov- 

ernment since Feb., 1869, respecting a ship canal 
across the isthmus between North America and 
| South America, together with copies of any project 
| of treaties respecting the same which the Depart- 
ment of State may have proposed or submitted 
since that date to any foreign power or its diplo- 
matic representatives.” In further compliance 
with the resolution of the Senate, I deem it 
|proper to state briefly my opinion as to the 
policy of the United States with respect 
to the construction of an interoceanic canal by any 
route across the American isthmus. ,The policy of 
this country is a canal under American control. 
|The United States cannot consent to the surrender 
| of this control to any European power, or to any 
combination of European powers. If existing 
treaties between the United States and other na- 
tions, or if the rights of sovereignty or property of 
| other nations stand in the way of this policy—a 
‘contingency which is not apprehended—suitable 
steps should be taken, by just and liberal negotia- 
tions, to promote and establish the American policy 
‘on this subject, consistently with the rights of the 
nations to be affected by it. The capital invested 
by corporations or citizens of other countries In 
such an enterprise must, in a great degree, look for 
| protection to one or more of the great powers of 
| the world. No European "E can intervene for 
| such protection without a g measures on this 
continent which the United States would deem 


‘wholly inadmissible. If the protection of the 


_—-« meade & ses of 
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United States is relied upon, the United States 
must exercise such control as will enable this coun- 
try to protect its national interests, and maintain 
the rights of those whcese private capital is em- 
barked in the work. ; ; 

An interoceanic canal across the American isth- 
mus will essentially change the geographical rela- 
tions between the Atlantic and Pacific coasts of the 
United States, and between the United States and 
the rest of the world. It will be the great ocean 
thoroughfare between our Atlantic and our Pacific 
shores, and virtually a part of the coast line of the 
United States. Our merely commercial interest in 
it is greater than that of all other countries, while 
its relations to our power and prosperity as a na- 
tion, to our means of defense, our unity, peace and 
safety, are matters of paramount consideration to 
the people of the United States. No other great 
power would, under similar circumstances, fail to 
assert a rightful control over a work so closely and 
vitally affecting its interest'and welfare. Without 
urging further the grounds of my opinion, I repeat, 
in conclusion, that it is the right and duty of the 
United States to assert and maintain such super- 
vision and authority over any interoceanic canal 
across the isthmus that connects Ncrth and South 
America as will protect our national interests. This, 
Iam quite sure, will be found not only compatible 
with, but promotive of, the widest and most per- 
manent advantage to commere and civilization. 

RUTHERFORD B. HAYEs. 

EXECUTIVE MANSION, March 8.—The same Mes- 
sage was laid before the House this afternoon in 
response to the House resolution adopted Feb. 10, 
but the documents referred to in the Message were 
sent to the Senate only, and were not laid before 
that body to-day., Consequently they are as yet 
inaccessible for publication. 

WHAT IS DOING IN THE ABSENCE OF M. DE LESSEPS. 

PANAMA, Feb. 28.—The corps of engineers left 
here by M. de Lesseps has been until lately occu- 
pied in completing some oftice-work pertaining to 
thecanal. On Feb. 24, work in the field, as recom- 
mended by M. de Lesseps, was resumed under the 
direction of Mr. P. J. Sosa, of Panama, Chief of the 
Corps, and is as follows: To make new levels of | 
the line of the railroad, to serve as a basis for the ex- 
ecution of the work, and to complete everything 
relating to its topography ; to continue the series 
of borings already commenced, and to make others 
wherever they may be considered necessary; to 
continue the series of observations on the tides; to 
make transverse profiles, and, as far as time will 
permit, to take the longitudinal profile of the cor- 
rected line for the canal. As the possibility of 
constructing a canal on the isthmus has already 
been scientifically demonstrated, the present labors 
have no other purpose than to revise the prelimi- 
nary surveys, with a view of reducing the estimate 
of work necessary, and the consequent expense, as | 
is usual in undertakings of this class. The amount 


of excavation necessary, as fixed by the Interna-| 
tional Commission, was put at the highest figure, | 


and it is believed the further surveys now §n proz- 
ress of the neighborhood of Culebras, which is the 
most expensive of the route, will result in a re- 
duction ef the estimates, particularly when all the 
details of the topography of the region ure known. 
DE LESSEPS AND CONGRESS. 

M. de Lesseps presented his views upon Inter- 
oceanic Canal Transit before the Select Committee 
of the House on the 8th inst. He stated that he 


had come to America to furnish all the information | 
He was, as | 


he could about the canal enterprise. 
usual, very complimentary to the American repre- 


sentatives to the Paris Congress, Mr. Menocal being | 


present at the interview on the 8th. More than 
twenty years ago he had been of the opinion that 
the only sort of a canal for the navigation of the 
American isthmus by large ships was a tide-water 
canal, without obstructions of any kind. Naviga- 
tion had very much changed of late. 


merly, ships are now twelve times or more as long 
as uhey are wide. 


cheaper, than navigation by sailing-ships, and any 
ship-canal made now must be made for steamships 
rather than for sailing-vessels. The American ex- 


| . 
| States. 
}and can dispose of that question. 
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other contemplated twenty locks, that line was 
useless as a line of navigation. It would not be 
possible to send a large ship through that line under 
five or six days. 

Since the civil warin America the commerce 
of this country had decreased, but this Panama 
Canal would do more than anything else to resus- 
citate thac commerce. It would increase the busi- 
ness of the railroads, because aithough many per- 
sons thought, that railroads and canals were in op- 


position to each other, that was not the case. It 
was believed that tne Suez Canal would interfere 


with the railroad from Alexandria to Suez; but 
the business of that railroad had been quadrupled 
since the canal was opened. As for the political 
question involved inthe opening of the Panama 
Canal, that wasnot his affair at all. He had not 
come here to give any political opinion about 
the matter, except to say ina aeaial way that it 
would be more for the advantage of the canal in 
case of any difficulty, that it should have a power- 
ful nation like the United States to protect it, 
and that the United States government would be 
naturally the first government to be looked to for 
its protection. 

Mr. Conger asked about the San Blas route. M. 
de Lesseps replied that it had been carefully con- 
sidered by the Paris Congress, and thatsome of the 
engineers who were with him on the isthmus this 
winter had examined it. But the great objection 
to it was that it would be necessary to build a tun- 
nel through a mountain from 7 to 10 miles long. 
As a piece of engineering a tunnel was not impos- 
sible, although it was very difticult. Moreover, 
navigators considered a tunnel as an obstacle, and 
vessels could not go through such a tunnel after it 
was built. The Panama route was really the route 
which Americans had discovered. It was more an 
American route than any of the others proposed. 

Mr. Conger asked what was meant by the state- 
ment that the administrative, financial, and ju- 
dicial atfairs of the company would be in Paris. 

Count de Lesseps replied that the company 
would be controlled by its stockholders, like any 
other business enterprise. There was no official 
control by any government contemplated. If a 
majority of the stock of the company was sub- 
scribed for by United States citizens, the head- 
quarters of the company might be placed at New 
York, Washington or elsewhere. That was al- 
lowed by the concession. 

Mr. Hutchins asked what government would be 
called upon in case protection were needed. 

Count de Lesseps replied that the United States 
government has representatives all over the world, 
and they can answer when such a question comes | 
up. It would be better and more natural for the 
head-quarters of the company to be in the United | 
The assembly of shareholders is sovereign, | 
If the majority | 


~ 
‘ 


9 
taken from the Mountain Culebra, which separates 
the River Chagres from the Rio Grande, would be 
used in building this immense artificial dam. He 
had visited Gen. Newton’s works at Hell Gate, and 
it was there estimated that the cost of this dam 
would be less than the estimate which had been 
made by the engineers on the spot. Gen. Newton 
figured it at considerably less than the engineer 
had made it. The estimate made in the United 
States generally for removing rock of that kind 
was about $6 a cubic meter, but the estimate in 
this case had been made about It was the 
same with the dredging. A higher estimate had 
been made for such work than it would probably 
cost. 

The canal would be 50 vards wide at the surface 
and 22 yards at the bottom, and vessels would not 
be allowed to pass each other; therefore, it was not 
necessary to build a canal wide enough for such a 
purpose. In the Suez Canal there were stations six 
miles apart, where vessels stopped and communi- 
cated with the next station by telegraph, thus 
avoiding collisions. 

Eight years must be required for completion of 
the canal; the estimated cost, $168,000,000, MM. de 
Lesseps thought that 15 vessels per day were as 
many as could be passed through the Nicaragua 
route, while 100 could be passed by the Panama. 
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INTERNATIONAL RIGHTS IN CENTRAL AMERICA, 


WASHINGTON, March %.—As outlined in these 
dispatches last week, the report of W. M. Evarts 
on the diplomatic history of various interoceanic 
canal projects establishes two important points. 
First, that the United States has uniformly in its 
negotiations with foreign powers and with the 
Central American States assumed that an inter- 
oceanic-canal must bea national highway, in which 
the commercial powers would have equal voice 
with this government. This view is sustained by 
correspondence between the United States and 
Great Britain. From the earliest period down to 
the close of Grant’s administration, the instruc- 
tions to our Ministers Resident in London, preced- 
ing and subsequent to the negotiation of the Clay 
ton-Bulwer treaty, recognize the fact that Great 
Britain has an equal voice in the matter with the 
Uniled States. Moreover, our treaty in 1846 with 
New Grenada not only recognizes but guaran- 
tees the neutrality of any ship-canal that may 


be bailt on the Panama route. Mr. Evarts as- 
sumes the only tenable ground which the 
United States has in reference to _ inter 
oceanic canal projects by urging that, in- 


asmuch as we have assumed this obligation toward 
New Grenada, now the United States of Colombia, 
we have a right to insist that that government shall 
take no steps in granting concessions to foreign 
corporations without asking our consent and _ re- 
ceiving our approval. The extent to which we 


Instead of | 
being four times as long as they were wide, as for- | 


This change in length was one | 
reason why steamship navigation was as cheap, or | 


of stock is held by Americans, they can have the|can exercise protectorate power or exert super- 
 head-quarters of the company either at New York | visory control weuld appear from the correspond- 
or Washington. lence between Mr. Seward and our Ministers at 

Mr. Conger—Isit not the intention (as set forth in | London and Paris to be limited. During our civil 
this report) that the judicial decisions in regard to | war, Moquera, an insurgent chief, having defjed 
the canal shall be all at Paris, and that the courts|the power of the Colombian authorities, was 
there shall take cognizance of all questions that | threatening the property of the Panama Railroad 
shall arise ? | Company, and the Minister Resident at Washing- 
| Count de Lesseps replied that that clause was in-|ton called upon the United States, under the 
|serted merely to cover the case of any question | treaty of 1846, for land and naval forces to protect 
pene among the stockholders, but was not in-| that property. Mr. Seward deemed it his duty to 
! 


| tended to affect any governmental question touch- | ask our Ministers to Great Britain and France to 
‘ing the canal. He had left with the Society of | confer with those powers and ask their coperation 
Civil Engineers in New York a plan, in relief, of |if there should be any necessity for  inter- 
the whole country along the line of the Panama| ference. There proved to be no necessity for such 
Canal. Beginning at the Atlantic coast, the har-| interference, but the fact that this government 
bor was very good, All that was necessary was to | thought it requisite to consult with those powers 
make a pier of considerable length, not far from | argues that the United States did not then assume 
| the River Chagres. The soil was very soft and | to have any particularrights in the premises which 
easily removed by large dredging-machines. The | were not shared by France and England. 

bed of the River Chagres, near the Atlantic, would; Again, Mr. Seward desired to secure coaling sta- 
be very useful as part of the canal, but the trouble | tions on the Atlantic and pacific coasts of Central 
with that river was the great overflow to which it | America, and likewise did Mr. Fish. Their in- 
was subject, and of which there had been a strik- | structions to our Ministers at London were minute 
| ing example last winter. To reniedy that, it was | as to how the subject was to be broached to the 
»roposed to have a large dam across the river, near | British government. We could not, in the judg- 
Matachin. That dam would be 40 yards in height. | ment of Seward or Fish, acquire territory in’ that 
Behind the Chagres River, at Cruces, was a plain, | locality without the consent of England. This 
surrounded by immense mountains, and at that everybody familiar with the language of the Clay- 
point it was proposed to buildthisdam. By means | ton-Bulwer treaty must admit to be true, for by 


plorations of the isthmus for the last twenty-five or | of that dam there would be an immense basin | the terms of that convention both England and 
thirty years had been by far the best that had been | to hold the water coming from these extraordinary | the United States bind themselves not to acquire 
made, but they had been begun upon a wrong rises in the Chagres River. Col. Totten estimated | possessions or to erect fortifications without the 
theory, starting as they did from the interior of | that this basin could be made to hold 1,000,- consent of the other. 


the country, and su posing it was necessary to 
have a lock canal. When he undertook to build 
the Suez Canal, twenty years ago, and said that he 
wished to make it a river from sea to sea, he was 
considered a madman. There were fourteen pro- 
jects for a canal presented at the Paris Con ‘ 
but the interest entirely centred in the Nicara- 
gua and Panama routes, and, therefore, he would 
confine himself to a description of those routes. 
M. de Lesseps then referring to the Ni 


route, said that as one of the projects for the Nica- | pi 
ragua Canal contemplated seventeen locks, and the ' sideration. 





000,000 cubic meters of water. 


The maximum | 


The second point, which Mr. Evarts makes per- 


‘estimate of the cost was $4,000,000, but Count de 
Lesseps personally thought that it could be con- | 
| structed for less than that. He had, however, in- | 
structed the engineers to make the highest possible 
estimate of that work. That great work would | of the Clayton-Bulwer treaty, and the negotiations 
‘aid very much the fertility and probably the | growing out of England’s assumed protectorate 
| healthfulness of the country, and could be also | over the Mesquite Indians and seizure of the Bay 
| easily adapted for furnishing a supply of water to | Islands is very interesting. Our government pro- 
the cities of Panama and —— by. means of | tested that we assumed to have no interests in 

That, however, was only an auxiliary con- | N or in any interoceanic canal which 

The rocks that would have to be! migh constructed the way of the San Juan 


fectly clear in his report, is that the United States 
has no rights in Nicaragua which, by treaty and 
official correspondence, we have not admitted 
En to an equal participation in. The history 
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River and Lake Nicaragua, which were antagonist- | 
ic to those of England. The United States ac-— 
knowledged such a canal or any other means of | 
transit across the isthmus to be a national high- | 
way. 

The conclusion of Mr. Evarts’ report is signifi- | 
cant. Whatever rights we have grow out of the 
treaty of 1846 with New Grenada, We are bound | 
by that treaty to protect the sovereignty of that 
State, and to guarantee the security and neutrality 
of a canal if one is built. That treaty is now ex- | 
isting only by the sufferance of the two contracting | 
parties. It expired in 1866, save that by its terms, | 
if neither government signified its desire to abro- 
gate it, it was to run with the option to either to 
terminate it upon twelve months’ notice. But so) 
long as this treaty is in existence, the United States | 
has a deep interest in the conduct of the States of 
Colombia in reference to canal projects. The 
United States is bound by treaty to protect and to | 
preserve the property acquired by x 4 company, | 
and to guarantee the neutrality of the canal, if 
built; and not only has the right, but is in duty | 
bound to hold the government of that country to a | 
strict accountability in all that it does with refer- | 
ence to the canal question.—N. Y. Sun. 
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A PRACTICAL TREATISE | 





STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, Ene. 


With Additions, showing Latest and Best American | 
Practice, | 





If with a valve setting similar to fig. 68, a per- 
pendicular, C D, fig. 70, be drawn from C’ upon | 
the line A B, it will be found to pass through the | 
centre of the eccentric of 1 inch radius illustrated 
in fig. 69. If, therefore, an excentric be arranged in | 
a slide, so as to move along C D, fig. 70, it will) 
be found to vary the distribution of steam, accord- | 
ing to the position in which it stands along | 
that line ; and by drawing such lines as O C, O¢, | 


| 
| 
| 
| 





and using these lines as diameters for valve circles, 
the distribution of steam and effect of lap may be ranged as the well-known Dod’s wedge motion, 
readily followed. When the excentric has reached | once employed to some extent in locomotives. 
a middle position along O B, then the dotted circle |__ This arrangement is illustrated in figs. 71 and 72. 
I will represent an action equivalent to that of an By moving the wedge W along the shaft A, by a 
eccentric set opposite to the crank, and of such a handle connected to a grooved clip, the eccentric is 
nature as to prevent the engine running at all. | caused to travel along the line C D, and thus fol- 
Steam would enter the cylinder as much before as lows the course indicated by fig. 70, so that any 
after the crank’s central position, and exhaust | required variation may be obtained in the amount 
of expansion, whatever may be the direction in 
J which an engine runs. An adaptation of the same 
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Fig. 72. 
Fic. 71. 


7 principle is shown in fig. 73. It consists of an ec- 
would commence shortly after half stroke, which- | centric E slidimg in a groove, so that its centre 
ever way the engine be supposed to run. In ——s |shall move along a line corresponding to C Din 
onward toward D, a reversal would take place, and | fig. 70. This simple construction enables a certain 
this arrangement of sliding excentric is very use- | variation in expansion to be made, by moving the 
fully employed on engines, where fixed itions | eccentric, and it is convenient by permitting the 
may be kept during periods of running, but it is | engine to be readily reversed, while the amount of 
tuconvenient as a reversing gear, even when ar-' lead remains constant, wherever the eccentric may 








MOTIONS. 


Scale, 2 In! to 7 Foot. 


Fig. 3. 


CROSSED ROOS 


be fixed. Another similar contrivance for obtain- 
ing variable expansion from one eccentric is illus- 
trated in fig. 74. A plate, B, is keyed on the 
main shaft, A, and the eccentric, E, can os- 
cillate on the centre, F. and be bolted so 
that its middle point shall be fixed anywhere 





Fis. 73. 


in the curved line joining C and D. This construc- 
tion gives a series of eccentric positions, corre- 
ee with tolerable exactness, to those pro- 
uced by a movement of Stephenson’s link motion 
constructed with open eccentric rods, and the idea 
tremely useful, for i fseiljatee sive proper under 
, for proper ae 

standing of a link motion in ‘\s several positions, as 
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used for varying the rates of expansion, or for re- 
spsing engines. 
es Teltons.—ANbough by direct use little ad- 
vantages can be derived from these systems of va- 
riable eccentrics, yet indirectly the principle has 
most extended adoption in the form of various link 
motions, used generally for locomotive or marine 
engines, and to some extent for winding engines, 
steam winches, or forcranes. Such link motions, 
on investigation, are found to produce an effect 
corresponding, more or less approximately, with a 
movement of an eccentric’s centre from C to D. 
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The line from C to D in fig. 70 is shown straight, 
and it is straight also in Gooch’s link motion, fig. 1, 
Plate XL., where the eccentrics move a link sus- 
pended from a fixed point, and the valve connect- 
ing rod cuaneee its position therein. It is nearly 
straight in Allan’s link motion, tig. 2, Plate XL., 
where both link and valve connecting rod move in 
opposite directions. But in Stephenson’s link mo- 
tion, fig. 1, Plate XX XIX., which is more exten- 
sively used than any other, the line from C' to D is 
parabolic, curving outward with open eccentric 
rods and inward with crossed rods. These forms 
are only strictly correct with eccentric rods whose 
length is infinite, and in practice the finite length 
of rod is not usually a source of difficulty or errors, 
unless very short eccentric rods are used, when no 
system of adjustment will cause an engine to run 
well. Such cases ought not to exist, and if Zeuner’s, 
or any diagram for illustrating the action of valves, 
accomplishes the purpose of showing their move- 


Fig. 75. 


ments for well-proportioned engines, then no great 
harm can result from their insufficiency to illustrate 
or compensate for radical errors in design. 

Stephenson’s Link Motion, Plate XXXIX.—In | 
Stephenson’s link motion, illustrated by fig. 1, there | 
are two eccentrics, C and D, each fixed on the en- | 
gine shaft, one for the forward motion and the} 
other for reversing; the crank lies equally between | 
them at A. Both eccentrics usually have equal | 
stroke, and are set at an equal distance from the) 
centre line, as illustrated, though they are some- | 
times placed at different angles, for the — of | 
altering the distribution of steam; but i 


inthe forward direction, an inevitable injury oc- | 
curs with reversing. Instead of being connected | 
with the valve S direct, the eccentric rods are | 
jointed to a link L M, which is, in the Stephensen’s | 
link motion, curved to a radius equal to that of the | 
eccentric rods themselves. This link is capable of | 
motion in a vertical plane, for a horizontal engine, | 
by means-of a weigh bar and lever, and provision 
also exists by which it can be held fast in any | 
given position, so that the slide valve receives a | 
direct motion from either eccentric, when the link | 
18 quite up or quite down, or else it receives a com- | 
pound motion at intermediate positions of the link, | 
(lue to the action of both eccentrics . In 

considering the link motion merely as a reversing 

gear, it is sufficient to notice the extreme travel of 
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the slide valve; and then each eccentric acts as if 
it were alone, as if its centre were at the position 
C or D, fig. 70, and diagrams similar to those al- 
ready given will enable the designer to follow out 
any action of the slide valve, and the correspond- 
ing distribution of steam or regulation of exhaust. 

Link motions are arranged with open excentric 
rods,as in figs.1 and 2, Plate XX X1IX,or with crossed 
rods, fig. 3. These two systems cause differences 
in distribution of steam; for with open rods, 
the amount of lead increases as the link ap- 
proaches its central position, but with crossed ants 
the lead diminishes under the same circumstances. 





THE PANAMA CANAL. 


REPORT OF THE INTERNATIONAL TECHNICAL COM- 
MISSION APPOINTED TO EXAMINE THE DEFINITE 
WORK REQUIRED FOR THE CONSTRUCTION OF THE 
PANAMA CANAL, 

The commission, after discussing in its sessions 
the results of the examinations made on the 
ground, answers the several questions of the pro- 
gramme presented by M. Ferdinand de Lesseps in 
the following manner : 

FIRST QUESTION.— Verification by leveling of the 
general line of the canal between Colon and 


| Panama, 


ted by the Paris Congress 
eveling brigades, under the 
direction of Messrs. Albérs, Couvreux, Dauzats, 
Jégou and Sosa, who took fifty-six cross sections 
of the ground traversed by the line. For this 
work the railroad—the longitudinal profile of 
whichis established—was taken as a base. 


The general line -_ 


In addition a sufficient number of soundings and | 


borings were taken in the bays of Panama and 
Colon, on the proposed line of the canal. 
All of this, in connection with the previous sur- 


vexs conducted by Messrs. Jégou and Marolle, and | 


made before the arrival of the commission, has 
furnished data from which the line adopted by the 
Paris Congress, has been slightly modified and 
improved, and the cost reduced. 

This has been effected principally by the adop- 
tion at a few points of curves of 2,000 meters 
radius as a minimum. 

SECOND QUESTION—Reconnoisance by means of 
borings of the nature of the ground traversed by 
the canal. 


These operations were made under the direction 
of Messrs. Duflos and Barbier, who had six com- 
ylete sets of boring ea at their disp: sal. 

ney have completed fifteen borings on the line of 


the canal and on the line of the po dam at | 


Gamboa. These borings were to a depth of from 
twelve to twenty-one meters, and have thus made 
known the nature of the ground traversed by the 
canal line. 

THIRD QUESTION.—A special study of the stability 
of rock to be encountered in deep cuttings. 

This study, directed by M. Boutan, has enabled 
the commission to adopt a slope of 1 to 1 for the 
cuttings, except on the summit division, where, as 
in other heavy rock work, a slope of 14 to 1 is con- 


| sidered sufficient. 


The dimensions of the wet section of the canal, 
which the commission has adopted, are as follows: 
‘irst.—Between Colon and kilometre 33 (the At- 
lantic division) and between kilometre 61 and 
Panama (the Pacific division). 


We SS ok ON osc ccdisceccocdvegicss 22 m. 
ee I a dasind a anccctSaccves eccuesduse 50 m. 
WN ack oe Coheed eek sate xeaVici a teann Bia cake 8 m. 50 


Second.—Between kilometres 36 and 61 (the Cu- 
lebra or summit division). 


TE DRUNOUD ac dssccsbumsveddasscnee Joe S6™. 
PUNY ko duces’ inasnratnstascodeewten 28 m, 
Ni ea Cds 6d ociteic tone: teteds os desesensionsvs cee 9 m. 


FOURTH QUESTION.—Means to be employed to 
overcome the difficulties presented by the Chagres 
River and of excavating rock below the sea-level. 

The difficulties presented by the Chagres will be 
overcome, in the first place, by the construction of 


by these |a dam at Gamboa, between Cruces and Matachin. | 
differences any improvement is made for running | This work was the subject of a special study, con- | 


ducted by M. Dauzats. 

The commission expresses the opinion that a 
dam of forty meters in height eg tp re for 
the storage of a volume of water of 1,000,000,000 of 
cubic meters—a quantity equal to the maximium 
estimate of the freshet of Nov. 25, 1879 (the 


test that has ever been recorded), as given by | 


lonel G. M. Totten. 

This work will be completed by the construction 
of a new channel for the lated flow of the river 
from the Gamboa dam to the sea. 

Another similar but narrower channel will be 
provided on the opposite side of the canal for the 
streams and drainage on that side. 
the rock to be excavated under the 

commission is of opinion that no 


| 





greater difficulties will be encountered than sucht 
as are met with in similar work elsewhere, and 

that the greatest part of the working places can be 

freed from water by pumping. 

FIFTH QUESTION.—The study of the entrances of 
the canal, in order that the largest ships may enter 
from both the Pacific and the Atlantic. 

The commission considers that no work is re- 
quired to give safe anchorage to ships in the placid 
waters of the Bay of Panama, but deems it neces- 
sary to provide a tide-lock at the outlet, so as to 
preserve a constant level in the canal. 

For the Atlantic side, on the contrary, the Bay 
of Limon is exposed to occasional heavy northers, 
and to make it secure for ships at all times it must 
be protected by a breakwater two kilometres in 
length. 

The anchorage area in both harbors is of large 
extent, and will not require any improvement 

The excavations for the canal channel from shore 
lines to deep water have been included in the gen- 
eral estimate. 

SIXTH QUESTION.—The number of cubic meters 
to be excavated for the construction of the canal, 
divided into three sections, and a classification of 
excavations, according to their nature and re- 
spective heights above and below the level of the 
sec. 

The commission, basing its calculations on the 
results of the levels, taken by the five brigades, 
the geological survey of M. Boutan, the results of 
the borings, together with the information fur- 
nished by previous surveys, has adopted the figures 
contained in the following table: 


EXCAVATIONS, 


Under Water 
Sections, Earth. Dredging Hard rock. 
Atlantic section 9,330,000 300,000 3,775,000 
Culebra ’ 2,654,000 
Pacific 2,675,000 377 C00 
Totals 12,005,000 300,000 6,786,000 
Above Water 
} Rock of mean 
Sections. Earth hardness Hard rock 
Atlantic section 23,710,000 825,000 3,060,000 
Culebra 2,167,000 25,199,000 
Pacific 1,473,000 1,475.00 
Totals 27 350,000 825 000 27. 734,000 
Grand total, 75,000,000 of cubic meters 
SEVENTH QUESTION,—General Estimate. 
First— Excavations (sidings included) Franes. 


(a) Excavations above water 
c. m,, at 2.50f hens : 68,760,000 
Rocks of mean hardness, 825,000 ¢. m., at 7f 5,775,000 
| Hard rocks, 27,734,000 ¢. m., at 12f 332,808,000 
| Excavation of rocks where pumping is necessary, 
6,409,000 ¢. m., at 18f a 115,562,000 
Dredging and excavation under water—Mud and 
alluvial soil, 12,005,000c¢ m., at 2.50f . 30,500,000 
| Hard soil capable of being dredged, 300,000 c¢. m., 
SG Wa cddecan: c02 ic ie ; 
| Excavations of rocks under water, 377.000 ¢. m., 
at 35f. ; ci 
Second—Dam of Gamboa—Length, 1,600 m; max 
imum height, 40 m................. 
Third—Channels for discharging the waters of the 
regulated Chagres, the Obispo and the Trinidad. 
Fourth—Tide lock on the Pacific side 
Fifth—Breah water at the Bay of Limon... 


Earth, 27,550,000 





3,600,000 
cds eieeneaweeene 13,195,000 
100,000,000 
75,000,000 


12,000,000 
10,000,000 





767,000,000 


Sirth—Add for contingencies 76,000,600 


Total.... 43,000,000 


Note.—The commission has agreed to estimate the cost of 


the work at the prices fixed by the Paris Congress for the 
‘ various items. 


| EIGHTH QUESTION.—The probable duration of 
| the work. 

The commission is of opinion that, with good 
,and judicious management, the work can be com- 
pleted in eight years. 

G. M. ToTren. 

J. Dircks. 

E. BouTAN. 

| W. W. WRIGHT, 

J. DAUZATs. 

PEDRO J. Sosa. 

ALEJANDRO ORTEGA. 
A. COUVREUX, Fils. 

| GASTON BLANCHET. 

PANAMA, Fes. 14, 1880. 


Accompanying this report M. de Lesseps sends 
| out a circular to American capitalists for the pur- 
one of offering them an opportunity to subscribe 

or half the stock which he intends to issue. The 
| following is a translation of the circular: 


| 
Total otha 
} 
| 


| DRAFT OF A CIRCULAR TO BE ADDRESSED BY M. DE 
LESSEPS TO THE AMERICAN BANKERS WHO WILL 
OPEN THE SUBSCRIPTION FOR THE INTEROCEANIC 
CANAL IN NEW YORK. 


I have the honor to inclose a copy of the report 
of the Commission on Technique, whose mission 
has been to prepare the execution of an _interoce- 
anic canal witha permanent way and without 

‘locks between Limon Bay and the Bay of Panama, 
| Upon my return to ee I will attend to the 
organization of the Univ: Company, which will 
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carry out the grant made by the government of | 


Colombia. 

In the progranume which I presented to the com- 
mission, [recommended a heavy maximum for the 
cost per cubic metre of execution and works when- 
ever the nature of the ground was not thoroughly 
known in its depth and breadth. Thus it was that 
it arrived at a total estimate of 843,000,000f. But 
Iam convinced, and most of the members of the 
commission likewise, that the final operations shall 
show a considerable reduction. This is the reason 
that induces me to fix the capital of the company 
at 600,000, 000f, 

The European capitalists having shown their in- | 
tention to take a share in the undertaking, as they. 
did formerly in the Suez Canal, one-half of the 
pubhe subscription, say 300,000,000f., will be re- 
served to the capitalists of all the States of Amer- 
ica. 

But in order to avoid all delays in the execution 
of the work that will form a channel that is indi- | 
spensable to the maritime and commercial rela- 
tions of the whole world, the Universal Company 
of the Interoceanic Canal will open its operations 
with that part of the capital that will be subscribed | 
in Europe. 

When America shall have shown that she accepts | 
what is reserved to her, those shares will come into | 
the capital of the company, whose administration | 
shall be chosen among the shareholders of all na- | 
tions that may have contributed to the cosmopoli- | 
tan undertaking. 

Kach share shall be of 500f., on account of which | 
the law directs an immediite payment of 125f., | 
the remaining instalments to be paid only upon a_ 
vote of the general meeting of the shareholders and | 
a decision given by the administrative board. 

I beg to request that you send me, at the earliest | 
date, at my densicte in Paris, No. 7 St. Florentino | 
street, a list of the parties that may be ready to 
participate in the public subscription, and who will 
have to sign the form that shall be sent to you at 
an early date, with an extract of the by-laws (stat- 
utes) and law of concession, which grants a_privi- 
lege of ninety-nine years from the day the com- 
pany commence to collect the duties on transit and 
navigation, and 509,000 hectares of land, with | 
such mines as they may contain, to be selected in 
Colombia. 

Should the participation of America not come to 
the figure assigned to her, the amount remaining 
may be offered without premium to those in 
Europe who shall have become shareholders, 

From the statistical reports published by the 
International Congress of Paris during the month 
of May, 1879, there should be, from the openin, of | 
the canal, trafic of at least 6,000,000 tons annually. 

The transit duty having been fixed by the act 
o! concession at 15f. per ton (and more if it| 
becomes necessary), the annual revenue (minimum) 
would be 90,000,000f. Therefore, 6,000,000 tons, 
which will increase progressively, would give a 
revenue of ten per cent. a year on a capital 
of 900,000,000f. Actually, as the merchandise 
ia transit through the Isthmus of Panama, | 
including the expenses of landing, storage, rail- | 
way transportation, second storage and lighterage | 
(without counting the delays) pays on an average | 
at the rate of S0f. per ton, it is easy tu see the 
benefit when cargoes coming either from the At- 
antic or the Pacific will be able to cross from one | 
ocean to the other without any delay. 

An interest of tive per cent. will be paid to the | 
sareholders on the sums paid by them during the | 
progress of the work, and also during one year | 
after the opening of the canal to large vessels. ; 

The Universal Company of the Interoceanic | 
Canal is Colombian, and, as a foreign company, 
will have its head office in Paris for the transac- 
tion of all its administrative, financial and judicial | 
affairs. ; 

The publication of the present circular, and the 
report of the Committee on Technique in the news- | 
papers of your vicinity may be considered asa 
prospectus for the undertaking to which I request 
your assistance. 








- ee oe —— 
THE AMERICAN PROJECTORS OF THE 
ISTHMIAN CANAL.* 





In addition to the high consideration of personal respect for | 
our distinguished guest and the eminent gentlemenwho accom- | 
yany him to the United States, lam sure those who have em- 
barked their time, hopes and fortunes in the prosecution of a 
great enterprise will appreciate the pleasure with which I join 
the citizens of New York in extending to them hearty welcome. 
Through the experience and powerful influence of M. de Les- 
seps, waose name is justly celebrated in both hemispheres, 
we may anticipate that the day is not far distant when the 
project of uniting the two oceans by canal, which bold and 
enterprising men have struggled for, may be realized. F 
It is no exaggeration to say that the grandest and most im- 
portant enterprise of this age of engineering marvels is that 
which assumes to give a sea-level canal across the American 
isthmus, through which all classes of ocean, steam and sail- 
ing vessels may pass quickly, without the delays, expenses, | 


to M. de Lesseps at Delmonico’s, on the 1st of M 
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and dangers of lockage. No intelligent person cau fail to see | be true that, in 1788, the Indians, under the direction of 4 
that the execution of such a work deeply interests the com-| priest residing at Novita, had dug ‘‘a small canoe canal" }... 
mercial growth and prosperity of all nations, especially ours. | tween the head-waters of the Atrato and San Juan Rivers, 
It would place the Uni States, geographically, in the cen- | and thus establishing water communication from sea to sea 
tre of the trade of the world, bring the vast commerce of the | I resolved to make an examination of that country, The 
Pacific Ocean and the East to our very doors, stimulate and first party sent out in 1852 was in charge of Mr. John (. 


| build up trade in localities where it now bas no existence, re- Trautwine, the eminent civil engineer of Philadelphia, wh, 


new the freedom of international relations on the grandest may be justly styled the pioneer surveyor of the Atrato Val. 
scale, and do much toward making New York the chief com- | ley. Entering the Gulf of Darien, Mr. Trautwine ascende| 
mercial emporium of the world. | the Atrato River 220 miles to Quibdo, and from thence ad 
The sailing distance saved by the canal between New York | vancing to the Raspadura !sthmus, and finding that the * 
and San Francisco over the Cape Horn route would be about | noe canal mentioned by Humbolt was a myth, he descend e:| 
14,000 miles; between New York and Panama, 11,000 miles: | the San Juan to the Pacific, and thus completed a careful 
Callao, 10,000 miles: Valparaiso, 8,000 miles; Guayaquil, | survey from ocean to ocean, 360 miles in a ge Retracing 
10,000 miles: Sandwich Islands, 9,000 miles; Australia, 5,000 | his ~—- the Quibdo. he examined seve 's leading 
miles; Canton, 10,000 miles; Shanghai, 11,000 miles; Cal- | to the ific by the Napipi, Truande, Brito, and other rivers. 
cutta, 9,000 miles; and to other trading-ports in the Pacific | and returning to New York, reported against the route. 
Ocean the distance saved would be according to locality. In 1853 I fitted out two engineering parties, and, placing 
From careful statistics made by me in 1858, it was shown | one in charge of Mr. Noah B. Porter, and the other in charge 
that the commerce of the United States would save then, by of Col. James C. Lane, instructed them to follow up Mr 
the use of the canal, in insurance, freights, interest. wear Trautwine’s survey to Quibdo, and from thence examine 
and tear of ships, and other expenses, $35,995,930; England | other passes leading to the Pacific, higher up or lower down 
would save $9,950,348; France, $2.183,930; other countries, | the Atrato, at that place. Finding nothing in the vicinity of 
$1,400,000, thus making an annual saving to the commerce | Quibdo at all suitable for a canal, they returned home and 
of the world of $49,530,208. Estimating the average value | reported accordingly. 
of ships at $50 per ton, the total value of vessels and cargoes | Seing satisfied that the proper proportions of a ship-canal 
that would pass annually through the canal was as follows: | without locks could not be found at so high an elevation 


United States, $193,168,937; England, 190,649,584; France, | above the sea, in 1854 I sent out a fourth party of engineers, 


wap g ed other countries, $16,802,000, making a total of 
4 show, 

During the ten years previous to 1858 the ocean trade of 
the United States increased 93 per cent.; England, 110 per 
cent., and France, 130 per cent., thus showing how —-. 

t 


| the commerce of the latter country was encouraged and 


in charge of Col. Lane, with instructions to ascend the Atrato 
to its confluence with the Truando, and from thence level 
across to Kelley’s Inlet, on the Pacific Ocean. From this 
survey I indulged the highest hopes of success, but, on ac 
count of sickness. caught at Aspinwall, on the way out to 
| Carthagena, the party were so much reduced and demoralized 


up inthe excellent reign of Napoleon IIL. Throwing out of | that Col. Lane, with but one man capable of doing duty, could 
consideration all of Europe’s trade with British India and | only reach the foot of the Cordilleras on the Atlantic 
China, which would go through the Suez Canal, I claimed for | side, and thus failing to connect his lines with the Pacific, 
the isthmus canal the following tonnage: United States, the survey proved a failure. Sufficient information. how- 
1,857,485 tons; England, 1,629,295 tons; France, 162,735 | ever, was obtained to induce me in 1855 tw fit out and send to 
tons; other countries, 44,555 ; total, 3,094,070 tons, which | the Atrato beg | a fifth expedition, which was placed in 
could be depended upon in 1858. From the carefully-pre- | charge of Capt. William Kennish, an able engineer, with in 
pared statistics of the Paris Canal Congress in May last, it | structions to cross the isthmus at Panama, and sailing down 


| botony of the isthmus was known. The 


| canal. The Pacific Ocean was supposed 


| advance, with nothing 


was shown that the tonnage ten years hence would amount | the coast t> about 6° 57/ 32” north latitude, begin the survey 
| e 


to 6,000,000 tons, thus showing an increase of 3,000,000 tons 
during 30 —e. At this rate of increase, there are boys now 
walking the streets of our city who will live to see from 
15,000,000 to 20,000,000 tons of shipping passing annually 
thi ough the canal. 

With those important considerations before us continually 
increasing in magnitude, what does the expenditure of $50,- 
000, 0°, more or less, signify in building a deep, wide, sea- 
level canal, with good natural harbors, easy to reach during 
any condition of the tides or winds, and which for capacity 
and durability shall last and satisfy the ever-expanding 


| wants of trade for centuries to come * This is what the com- 


merce of the world demands, and will have through the nar- 
rowest part of the isthmus, in order that all classes of vessels 
may pass cheaply on an even keel, in a few hours, instead of 
days, cost what it may. 

In view of the vast and rapid accumulations of wealth 
among civilized nations, andthe expenditure of $3,000,000,- 
000 in building 80,000 miles of railroads, which traverse our 
country in every direction, crossing great rivers on bridges 
of enormous span, and climbing bold mountains, where a 


| few years ago travelers hardly dare venture, hauling the 


fruits of industry thousands of miles over hills, valleys, and 
through tunnels, from one locality 0 another, and in view of 
other great engineerin works of utility and strength in this 
country and Europe, too numerous to mention, how can we 
doubt the feasibility of making a thorough cut, without 
locks, through the isthmus, and thas relieve the commerce 
of the world, even if it should cost $250,000 000. The State 
of New York has spent in public improvements more than 
that sum; but as the citizens of all nations are invited to 
join in the work, the money markets of the world will be 
thrown open to the company forthe subscription and sale of 
its stock and bonds. 


COMPARING DIFFERENT ROUTES. 


The advantages of a short sea-level canal, with good 
natural harbors, and facility, economy, and speed in passing 
large ships, and the very much less cost of maintenance, are 
so great it woul’ prove a great misfortune to build a canal 
via any long route incumbered with bad harbors, requirin: 
continual improvements to keep open, numerous dams, an 
18 or 20 locks in constant danger of being destroyed by 
floods, earthquakes, and uncontrollable ships in breakin) 
through them. A canal by the Nicaragua route woul 
doubtless, accommodate the small classes of vessels e 
in our coasting trade if the tolls were not too high; but for 
the vast commerce of the Pacific Ocean, where steam is 
destined to achieve its greatest triumphs, it would prove 
inadequate to the wants of traffic carried on in large ships, 
the size of which is being increased yearly. 

A short sea-level canal is certain to be constructed, hence 
the Nica Canal, if built, will become worthless, and 
remain a decaying monument of financial and engi-eeri: 
folly, as the former, affording the greatest © , Safety. an 
economy to passing ships would monopolize the business. 
As the passengers, mails and light freights between New 
York and San Francisco will continue to go by our _— 
continental railways, and the distance from New York to Grey- 


| town and Aspinwall being about the same, and as, at least, 


65 or 70 per cent. of all the Pacific trade passes west or 
south of Panama, the Nicaragua Canal, even if short, with 


| good ha bors and withcut locks, would present no advantages 


over the Panama route to American commerce, hence it can- 
not be justly styled ‘* the American route ** more than several 
others which have been surveyed and advocated by 
Americans. 
When, in 1852, I first began ans weg ship-canal surveys, 
but little or nothing of the climate, geology, geography, or 
; ehuante route 
had been examined by Cramer and Williams, the Nicaragua 
by Baily and Childs, and the Panama route by Lloyd, Garella, 
Totten and Trautwine ; but all that portion south and east 
of Panama was covered from sea to sea with a deep dense 


| growth of tropical trees and vegetation, through which no 
| person had passed with instruments to give anything like 


correct information upon which to base the possibility of a 
to remain the high- 
est, and if a thorough cut were made through the isthmus at 


| Panama, it would flow into the Atlantic and drown out New 


Orleans and the West India Islands, We had some old 
Spanish maps and Indian stories of the country, but these 
soon proving worthless, my faithful engineers were obliged 


_to pursue their trackless journey across rivers, through 


swamps, and over mountains den: covered with vegeta- 
tion, every foot of which had to cut for the party to 

but the compass and t-level to 
guide them, not knowing where, or under what circumstances 
they would reach the Pacific Occan, with the want and great 
Stony of transporting supplies ever staring them in the 


‘ace. 

Guided by the opinions of that illustrious sage and pioneer 
of all science, Baron von Humbolt, who, having procured in- 
formation frem the archives of _Mexice, Bogota-and Madrid, 
urged, more that 70 ago, the importance of surveying 
the Atrato River, and ealled attention to what he supposed to 


on the Pacific side instead of the Atlantic, where all the pre 
vious surveys had commenced. Under the intelligent man- 
agement of Mr. Kennish, this examination succeeded in 
finding the first and — feasible route without locks, gates 
or dams for a ship-ca: 200 feet wide and 30 feet deep, in- 
cluding a tunnel three miles through the Cordilleras. The 
distance from ocean to ocean was found to be about 130 
miles, and the estimated cost of the work $150,000,000. 

Without giving more details of the various surveys made 
| under my direction, as they can be found in the reports of 
| the engineers, suffice it to say, as soon as Mr. Kennish’s 
maps and reports of the Atrato-Truando route were finished, 
| | went to Washington, and calling on President Pierce, and 
| the members of his Cabinet, — a government vet ifica- 

tion to indorse the accuracy of my surveys, and thus give 
| official character to the enterprise. For the want of an ap- 
— to defray the expenses, this was declined, and [ 
eft Washington after a month’s “7, with Mr. Pierce and 
Mr. Jefferson Davis most favorably impressed with the 
feasibility of the project ; but Mr. Marcy, and other members 
of the Cabinet considered the possibility of building a ship- 
caral across the isthmus, at least two hundred years in the 
future, In November, 1855, I concluded to visit Europe, and 
vite the English and French governments to join the United 
tates in making a verification in my surveys; and, if possi- 
ble, induce those maritime powers to pay the interest upon 
the stock of the company during the construction of the 
canal, and guarantee its neutrality in peace and war, as 
that seemed then the most feasible plan for consummating 
: reat a work as a ship passage through the American 
thmus. 

Reaching London, I proceeded at once to Berlin, for the 
purpose of showing Baron von Humboldt the first real sur- 
vey of the Atrato Valley, which he had advocated fifty years 
before. The Baron was very much pleased with the plans, 
and on leaving Berlin he gave me a — letter, expressing 
his views upon the subject, some of which I have copied, and 
will read, as they seem so pertinent to the occasion, that has 
called us together this evening. The following is an extract : 

“ The object to be obtained, in my opinion, is a canal which 
will unite the two oceans without locks and without a tunnel. 
When the plans and sections can be laid before the 
public, a free and open discussion will elucidate the advan- 

and disadvantages of each locality, and the execution 
of the work will be intrusted to engineers who have success- 
fully distinguished themselves in similar enterprises. The 
Canal Company will find suoscribers among those govern- 
ments and citizens who, yielding to a noble impulse, will take 
pride in the idea of having contributed to the construction of 
a work worthy of the intellectual progress of the nineteenth 
century. More than fifty years ago I earnestly expressed 
these opinions, and ever since have incessantly labored in 
the pro tion of those pocgmapbical views which tend to 
prove the feasibility of establishing commercial communica- 
tions either by canals, with or without locks, or by means of 
railroads uniting dpposite coasts, and rivers flowing in con- 
trary directions.” : 

Returning to London, I presented plans to Lords Pal- 
merston and Clarendon, who, then at the head of the British 
Ministry, frankly expressed a_ will ess to join the French 
and American governments in m: the surveys and aid- 
ing to build the canal. 

hile in London, I bad the — presented and discussed 
before the Institution of Civil eee and the Royal Geo- 
hical Society, at meetings ed for the purpose. These 
Siecussions lasted four evenings, and some of the leading 
engineers and scientific men of En d took a prominent 
rt, as will be seen by referring to the published reports of 

| Those societies at the time. 
| It was there also I first had the pleasure of making the 
acquaintance of M. de Lesseps, who was urging the Suez 
Canal, which he successfully constructed, an: us having 
| built one lasting monumeni to his memory on the Suez 
| isthmus, is now engaged in the peaceful and laudable under- 
taking of erecting another on the American isthmus, in 
which I wish him speed. as. to use the of Hum- 
| boldt, he has “successfully distinguished himself in similar 


enterprises. 

| From London I proceeded to Paris, and presented my 
| plans to the Emperor Napoleon, who was ruling with great 
sagacity one of the most intelligent ard wares nations 
| in the world. majesty received me lly, and after 
| expressing a ess to unite with the English and United 
| States governments in making the survey, he u the pro- 
—, and wisdom of these governments in building the 
| , and opening it free to the commerce of all nations, 
| Save a small toll sufficient to it in repair. 

In the ‘Spring of 1857 I to New York, fully con 
vinced that the gover»ments and leading men of Europe took 
| a more lively interest in the importance and success of the 

canal, than those of this country. 
Congress in the aco time at my solicitation, ha passed 


appropriation the I went to y 
yg yy 
Soniicanting that S octing as cor ianaoran tendon 
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had 
ternational im ts character. eee 

Disappointed but not discouraged, I remained in Washing- 
ton long to show my plans and maps of the Atrato- 
Truando route to the joint commission of Army and Navy 
officers, who were organizing an expedition, according to the 
ot of Congress ordering a survey of that route. 
ineerii 


The en- 

party was placed in c e of Brig.-Gen. N. Michler. 

Enited Army, who, assisted by the Navy. made in 1858 
ath and exhaustive examination of the above route 


from sea to sea, substantially confirming Mr. Kennish’s sur 

vey, as will be seen by referring to the voluminous and com- 

plete report of that able and distinguished officer, printed by 
1 


Congress in 861. 
THE SAN BLAS ROUTE. 


Having become strongly impressed with the g od harbors 
and remarkable shortness of the San Blas route, and the 
favorable opinions expressed by Messrs. Wheelwright and 
Hopkins, of England, of the Pacific portion they examined, 
] concluded to have it surveyed, and, in 186%, assisted by two 
generous and public-spirited gentlemen, Messrs. Cyrus Butler 
and Luke T. Merrill, of this city, who furnished the means, 
l sent out Mr. Norman Rude, who, with native assistants, ran 
a barometrical line, for the purpose of procuring approxi- 
mate heights and distances only, it being quite clear a tunnel 
would be necessary. This resulting favorably, we decided to 
have the route regularly surveyed, and in 1864, I sent to the 
isthmus my seventh engineering party, which was placed in 
charge of Mr. A. McDougall, Chief Engineer: Mr. C. A. 
Sweet, First Assistant, and Messrs. Ruce, Fountain and Fore 
man, Assistant Engineers, with instructions to run a line 
of levels and chains, in order that no errors should ocefr in 
the measurements of any portion of the route. 

Commencing on the Pacific side, they ascended the Bayano 
River to the “great bend,” and from thence, via the Mamoni, 
crossed the mountains to within about three miles of the 
Gulf of San Blas, on the Atlantic, where the party were 
stopped and turned back by the Indians, who were then op- 

to the intrusion of strangers. Sufficient data. however, 
were procured to decide that the route was only about 30 
miles long from ocean to ocean, and of this 10 miles is the 
Bayano River, which, with little improvements, could be 
made ship navigation, thus leaving but 20 miles for canaliza- 
tion. The 20 miles, however, includes a tunnel 7 miles long, 
as surveyed 4 my engineer, and 10 miles as calculated by 
Commander Selfridge, who made a hasty and partial exam- 
ination of the route inthe spring of 1874. The harbors of 
both termini are good, aud the quantity of materials to re- 
move for a canal 125 feet wide at the water-line and °8 feet 
deep is much less than on an sea-level route known; be- 
sides, the longest slope of open cutting ison the Pacific, the 
most free Trom floods, and much the dryest side of 
the isthmus, and the canal located there,I believe, would cost 
less than anywhere else. Although long and careful study 
of the question has convinced me that the San Blas route is 
the shortest, cheapest and best, I do not for that reason only 
urge it upon public attention; but before deciding so great a 
question as the only route for an interoceanic canal, I would 
strongly recommend a thorough survey in order to determine 
the ibility of shortening the tunnel by flanking the sugar- 
loaf chain of hills which cross the route at right angles. In 
1866, I went to Washington and furnished the deeply- 
lamented Rear-Admiral C. H. Davis, United States Navy, a 
large amount of engineering and commercial data, to aid in 
making his report, calied for by Congress, and also assisted 
Senator John Conness, of California, in procuring appropria- 
tions which led to the surveys of Commanders Selfridge, Puil, 
Collins and Menocal. 

As Admiral Davis took a prominent and lively interest in 
promoting the project, I take the liberty cf reading a letter 
received from that accomplished and distinguished officer 
upon the subject: 

* WASHINGTON, April 6, 1866. 
« Frederick M. Kelley: 

* Dear Sir: | have received your letter of the 4th inst., and 
am very much obliged for your offer, and shall endeavor to 
profit by it on my way t»rough your city, as I shall have oc- 
casion to go north before my report is completed. 

“Itis undoubtedly the intention to ask Congress for the 
means of making new surveys, for the purpose of obtaining 
a knowledge of which you seem vo be already possessed— 
that is, a rter route than any made known to the public. 

“ You will observe that the resolution contemplates the ne- 
cessity for renewed examinations. Now, what! would like 
to have from you is rot your own surveys to accompany my 
report, but such mee as will enable me in replying to 
that part of resolu 


sel the legislation of Congress in the proper direction. 

“1 do not intend or expect to take part myself in any future 
explorations of the isthmus, but I desire, now that the op- 
portunity presentsitself, to issue my humble efforts to give a 
new impetas to this noble project. 

* Avery small fraction of the expenditure caused by the 
late rebellion would open a ship canal between the two oceans 
—an achievement suited to confer such great benefit upon 
maukind, by extending commerce and national intercourse, 
and thereby prometing good will and peace on earth, that 
may almost be regarded as a work performed in the service 
of God. Very res ully and truly yours. 

“ C. H. Davis, Rear-Admiral U.S. N.” 

During the winters of 1877 and 1878, a large \gares of French 


ane in charge of Lieut. Lucien N. B. ane. made sev- 
eral careful surveys becween the Gulf of San Miguel and the 


Atlantic, to find a sea-level route in that locality, the details | 


of which will be found in the able report of that excellent 
officer. He also examined the Panama and other routes, and 
among those who suffered dangers, hardships, and priva- 
tions to find a pass th h the dark, dense jungles of the 
isthmus, where nothing disturbs the solemn stillness but 
roaring waters, howling beasts, and screeching birds, as the 
storms sweep over the forests, his name, with those of Traut- 
wine, Totten, Lane, Porter, Kennish, Rude, McDougall, Sweet, 
Michi , Menocal, Lull, Collins, and Selfridge, should be 
placed high up on the list of ‘great explorers of the isth- 
mus.” 
THE PARIS CANAL CONGRESS. 

Now, with all the proposed canal routes, extending from 
the extreme Tehaun’ north, to the extreme Atrato-San 
Juan, south, ao, or wholly examined, and the feasibilit 
of each for and no locks, tunnels and no tunnels, with 
good and bad harbors, those that we long or short, for all 
practical purposes, sufficiently determined, and the favor- 
able combining circumstances of time, men and money, 
having come to in the 
more wise, ii than calling the Paris Canal Con- 
e= in ag Nap me ogee decide the question of route, 

ving in view the forcible and paramount considerations, 
the cost of the canal, and its maintenance, capacity, and per- 
and quickness in all classes of 
ocean steam and sailing vessels, without to the com- 
mercial interests of any particular nation. To the Congress, 
the various routes, were in- 


g 


M. de Lesseps consented to act as President, and give 
Ss deters. 


sustained the policy of making the canal in- 


ons which inquires ‘ whether the Isthmus | 
of Darien has been satisfactorily explored‘ to guide or coun- | 


work, what could have been | 


ENGINEERING NEWS. 


To all intelligent persons it was quite clear that the contest 
between the advocates of a sea-level canal and those who 
urged canals with locks would be strong and earnest, and 
that M. de Lesseps would throw his great influence in favor 
of the former. 

Now, in view of M. de Lesseps assuming the great respo 
sibility of raising the necessary capital to build the canal. | 
think he, of all men, should be consulted, and have the right 
to decide on which route the stoc’tholders’ money shall be 
spent, as to him especially they will look for its economical 
and judicious expenditure. Having constructed one sea-level 
canal, whieh in every respect has proved successtul, and with 
two feasible sea-level routes in view, | cannot see how he 
conscientiously, could have done otherwise than reject the 
long Nicaragua route, incumbered with its numerous locks, 
dams and bad harbors Although invited by M_ de La 
Iwas unable to attend the convention, but my maps were 
presented and urged upon its attention .y Mr. Nathan Apple 
ton, of Boston, a gentleman well known tor his devotion and 
untiring zeal in promoting the welfare of the project in this 
country and Europe curing several years past. Had I been 
present I would have voted in favor of the Panama route, 
with recommendations that the San Blas route be surveyed 
before commencing the construction of the canal, as it might 
prove the best. All assertions to the contrary, the Paris con 
gress, coinprising honest, able and intelligent gentlemen from 
nearly all civilized countries, was called and conducted in 
good faith, and the wisdom of its decision in favor of a sea 
level canal, by a large majority, will be indorsed by the sail 
ing masters, shipping merchants and marine insurance com 
panies of the world, as they. after all, represent the only 
class of industry that will use the canal and direct the course 
it shail take in quest of speed, safery and economy 


Sse ps, 





THE 


During my long 28 years of unceasing labors in promotin 
the project, like all persons who engage in great and useful 
enterprises, I have been obliged to exercise a vast deal of 
patience in overcoming the various obstacles thrown across 
my path, among which, is the famous ** Monroe Doctrine 
But not discouraged, | continued on, ever beleiving that 
when the tims came to organize ac mpany in this country 
or Europe.to begin the work in earnest, the people of the 
United States, actuated by noble and generous impulses 
would take pride in contributing freely to its success, espe 
cially in view of tne fact that one-haif of the benefits con 
ferred will accrue to American commerce, provided, how 
ever, the compaty is honestly managed and kent beyond the 
reach of the paralyzing influences of corrupt politicians, whe 
would swell the cost of the: anal to twice the sum necessary 

The * Monroe doctrine,’ substantially stated, is an official 
declaration that the United States would consider ihe attemp 
of any European Government to establish itself by coloniza 
tion or otherwise. on the Central American Isthmus, and thus 
force our commerce with California and the Pacific Ocean to 
the humiliating condition of passing the Isthmus under for 


MONROE DOCTRIN 








eign guns, as a hostile and unf*rendly act, which would 
sooner or later lead to war, and bence should be opposed by 
all Americans. We have also the celebrated ‘Clayton and 


Bulwer treaty,” by which the English and United States 
ernments have solemnly bound themselves not to “occupy, 
fortify, or possess’ any portion of Central America, thus 
preventing those two governments from acquiring any land 
on the isthmus upon which to plant a flag or mount a gun 

In order to preserve the neutrality isth 


Lon 


oF che 








American citizen can object to maintaining the above dot 
trine and treaty: but they have no application whatever to 
ibe great and philanthropic project of M. de . ax he 
has, again and again, declared that the caual will be inte: 





nationai in its cha 
aid, he declin: s it, 
* Monroe Dov trine 

In addition to the United States and Great Britain bein 
bound by treaty obligations to keep off the isthmus, the 
French government, to remove any doubts of her policy, 
has promptly informe? Mr. Evaits, our Secretary of State 
that France has no direct or indirect interest of any charac 
terin M. de Lesseps’ enterprise, or the company he may or 
ganize to put it into successful operation. This ought, and 
doubtless will, satisfy every candid and intelligent American 
that France. who gave us moral and material aid in the dark 
and trying days of the revolution, remains true to her tradi 
tional policy of maintaining friendly relations with the peo- 
ple of this country, and has no disposition to interfere with 
the “ Monroe Doctrine.” 

How the act of M. de Lesseps, or any other person, without 
government aid, going to the isthmus and building a ship 
canal, with laborers, machinery, supplies, and money pro 
cured in all accessible countries, and when finished dismiss 
ing and sending them home, leaving only a few agents to 
keep the works in order, can be construed into an infringe- 
ment of the “‘Monr e doctrine,” is beyond my comprehen 
sion; therefore, I will leave it for others to explain who may 
understand the bearings better. It should be borne in mind 
that the United States of Colombia, a free and independent 
State, have generously given, by virtue of a valid concession, 
the exclusive right to build a canal, through her undisputed 
territory, and so long as M. de Lesseps, or the company 
he may organize, contnues without government aid, 
the United States have no moral or legal right to in 
terfere with the prosecution of the work, and were 
they to do so, it is my solemn conviction that the 
chief maritime powers of Europe would justly unite to pro 
tect the company in building the canal, as their commerce is 
fully equal to ours, if not more largely and deeply interested 
in its completion than ours, 

Since the wise decision of the Paris cougress in favor of a 
short sea-level canal. I have noticed with pain and regret the 
efforts to throw discredit upon the integrity of the congress, 
and prejudice public sentiment in-this coun ry against the 
Panama Canal, but it is gratifving to see that the plain prac 
tical common sense of the American people, who believe in 
cheap and rapid transits, prompts them to look more seri- 
ously into the question, and I believe they will give it their 
support. 

e United States, occupying a commanding postition, and 
standing in the front rank of civilized nations, can well af- 
ford to give moral and materia! aid, and look with feelings 
of pride and confidence on the execution of awork which 
will greatly increase the mechanical, agricultural, and 
commercial interests of our cvuntry, from Maine to 
Texas, even if the company is organized in Paris, 
under French laws, which carefully protect the rights 
of stockholders, and rigidly hold the conduct of its 
officers and agents to the strictest accountability. Thetcanal 
company, enjoying a monopoly of the ocean trade, with its 
neutrality guaranteed by the great powers, will become the 
most rafe, reliable, and best payiag stock 1n the world 

Wars may foilow wars, shaking the earth with the mighty 
tread of desolating armies; republics, kingdoms, and empires 
mnay fall, overturning the foundations of social), religious, and 
political order; pestilences, famines, and tornadoes, may 
carry destruciiou aud death to the hearths and homes of our 
fellow-men; but the canal, from its isolated position, will re- 
main undisturbed and continue to pass quickly and safely 
between the two oceans, the commerce of all nations, and 
| giving joy to .weather-beaten sailors; they will make the 
| Cord leras rfhg with songs of triumph over being able to 
' abandon the long and stormy cape routes forever. 


eter, and, instead of inviting governmer 
ad thus pays the highest respect to 
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GENERAL INTELLIGENCE, 


GAS AND WATER. 


Troy, N.Y 








will issue ®L00,000 worth of water-works 

bonds. 

The Jacksonville (Fla. new wate vorks are nearly 
ompleted 

Phe pri f gas in Baltimore has been reduced to $1.40 
per thousand feet 

The water-works of Memphis, Tenn., have been sold to 
T. J. Latham of that city tor $155,000 

In the government bill to buy all the London (Enge.) 
water compames, the price is £30,000,000, or nearly 
twice what the stock was worth last summe 

The Citv Lngineer of Milwaukee, Wi in preparing 
specifications for a new twelve-millicn-gullon engine 
for the pumping-works, with necessary appliances fo 
buildings 

The pressure of water ou the main reservoir pipe im 
Lansingburg, N. Y., was recently so great that it forced 
off the main valve, which weighed a ton. and threw it 
fiity feet. The water that followed rose 150 feet, struck 
the embankment of the Troy & Boston Railroad, and 
washed away 25 feet of it 

The Moberly 1 rvoir has been completed and is cay a 
ble of holding all the water the city of rberly, Me 
will need for vea tine it mensions are as fo 
lows: Length of dam on top 280 feet: width at base, SO 
feet: width at top. 12 feet: height of im from bed of 
ravine, 52 feet; capacity, 25,000,000 gall vs 

The annual report of the Suverintendent of Water 
Works of the city of Burlington, Vt.. states that th: 
total pumped was 193.335.1785 gallons: expenditure 
823,460,700; receipts, 324,402.80 th tv isin need of 
a bigh service reservoir, and Sujxrintendent A. Torrey 
presents his plans and estima for obta wz this 
rhe total, without storage, would « S1OS75, and the 
maximum head would be about €0O feet above the pr 
ent level. 

lhe Board of Public Works of Milwaukee, Wis., have 
made an estimate of the cost of const: ucting a corduit 
from the Menominee River across the Kinnickiawik 
River to the South Harbor pier, distance 5.650 feet 1d 
place the figures at &L04,150 Che east side pian ¢s i 
mates the « of constructing a nduit from the Mi 
waukee River to the lake, with outlet along the north 
side ot the North Harbor pier, distance 3,750 feet, to be 
S76.650 

First report of Tra A. Holl uperintendent the 
Burlington (la.) Water-Works, from Jn 1, i878, to 
Jan. 1, 1SSO The works were erected hy the Hol 
Manufacturing Company, of Lockpor 3 for 
$190,000, Total amount punrped, 155,704,572 gallons: 
average daily consumption 271,252 gallon average 
laily consumption of fuel, 2381.4, pound ost of fuel 
for each million gallons, *10.71; height of water eo] 


umn, 231 feet. 
At the last meeting of whe 
Mayor presented a c 


council of Chicago, the 
mmunication from (. Keith, 
President of the Cit Association, calling attention 
to tae need of pumping works at Bridgeport, to carry 
off the sewage of the city through the canal. m order to 
prevent fouling the water supply Chief Engineer 
Cregier approves of it, and thinks it can be put in opera 
tion and kept going fora year for $150,000, He in 
dorses it only asa temporary expedient, 


ZeTIS 


The Seventh Annual (IS7Y 
Water Commissioners of Yonkers, N 
Engineer and Superintendent, 
Total cost of works to date 


Report of the Board of 
Y., W. W. Wil 
has been reccived 
#063 920.03: total lencth of 
pipe laid, 22 miles and 2,234 feet: expenses last vear, 
$7,750.92; receipts $11,598.69; total number of gailons 
pumped, 197,585,122; number of hours, 2 101: 
number of gallons pumped for each poun f 01 

sumed, 660.4; number of gallons lifted 100 feet for each 
pound of coal consumed, 1,333.3; cost of raising 1.000 

000 gallons 100 feet, 87.12. There are nearly five miles 
of sewers which cost $108,000, 


son, 





Ww 


rk, 





The annual report of Chief fogineer H. B. 
of the Water Department of the City of \ 
Del... is a svn psis of work a complished 
Cash receipts, 260,029.13 
water wheel, $29,137: total 
1,296, 397,220 gallons: daily average per capita popu- 
lation based upon 45,000—8) gallons. The Worthing 
ton Duplex Pump raised 1.122.431.3860 gallons in 4.818 
working-hours at a total cost of 37,112.30: 
age, 5,804,552 gallons: raising, per million 
lons, 140 feet, 36. 


McIntire, 
Vilmington 
uring 1879, 
expenses, including new 
pumped during the year, 





x 


daily avet 


gal 


cos t 


34. For raising the same with water 

power pump, $2.48. 
From the sixth annual report (1879) of Willian 
Rotch, Chief Engineer of the Watuppa Water Board 


of the city of Fall River, Mas 
ing statistics: A reservoir is needed to insure a constant 
supply. The Board favors the use of meters as the 
most equitable method for both parties, and shows that 
by their use the demand per capita is not half so large 
as withoutthem. During the year there were pumped 
461,332,692 galions; daily average. 1,263,923: income 
per gallon, ,j3, cent: coal consumed, 1,400,887 pounds; 
gallons pumped with one pound of coal, 229.3; popula 
tion of Fell River, 47,000; average daily consumption, 
1,263,923 gallons; daily consumption per expila, 27 
gallons; miles of pipes. 52.05; recerpis for water, 869.- 
691.46: receipts per million gallons, $151.04: total cost 
of works to Jan. 1. 1880, $1,422.906.11 
The seventh annual report (i879) of the Lowell Water 
Board, of Lowell, Mass., is just publisued. To aseertain 
whether an addition supply of water could be obtained 
from Artesian wells, the Board contracted for the sink 
‘ing of two in thé neighborhood of the filter gallery, 


s., we obtain the follow 











102 


The result was that such wells could not be relied upon | 


for a considerable supply in that locality. The total 
amount pumped during the year was 739,030,390 
gallons ; daily average, 2,024,768 gallons ; there were 
6714.4) net tons coal used, showing that 550,%4, gallons 


were raised 165 feet for every pound of coal consumed | 


during the year; the total number of water-takers is 
11,427; there are 6088, miles of street mains ; receipts, 
#106,202.78; total cost to Jan. 1. 1880, $2,832,540.83: 
cost per million gallons, one foot high, by Morris engine, 
$0.05 28, ; same for Worthington engine, $0.06,j35. Geo. 
E. Evans is Chief Engineer. 


Seite tearsesce 
ELECTRICITY. 
The American Union Telegraph Company is extend- 
jng its facilities in Racine, Wis. 
The Board of Fire Commissioners, of Cincinnati, is in 


trouble concerning the unreliableness of its fire alarm | 


telegraph. 

It is stated that there is a standing offer on the part of 
the Bahama Legislature of $10,000 a year for ten years 
to any company that will lay a cable between Nassau 
and the United States. 


The Dayton & Southeastern Railroad Company are 
putting up a telegraph wire along the entire length of 
the road, which will be operated, it is understood, by 
the American Union Company. 


The contract for supplying the city of Pittsburgh, Pa., 
with 23 milesof wire for the fire-alarm telegraph, was 
awarded to L. G. Tillotson & Co., of New York, for 7'< 
cents per pound for No. 9 wire. 


The Western Union Telegraph Company recently ob- 
tained an injunction, restraining the Kansas Pacific 
Railroad Company from using or retaining its wires. 
This has been decided in favor of the Westeru Union by 
the State Court of Kansas. In the U. 8. Court at New 
Orleans the American Union Telegraph Company has 
been denied the privilege of building a line along the 
New Orleans & Mobile Railroad. 


The Police and Fire-Alarm Telegraph Committee of ee ee eee er 


the present system would be useless, and that a radical | 


Councils, of Philadelphia, report that a restoration o' 
change is absolutely essential. Appended is a resolution 
authorizing the Superintendent of the Police and Fire- 


Alarm Telegraph to advertise for proposals for the con- 


struction of a perfect system of fire-alarm telegraph, | 


with all the bestand latest improvements, covering the 
entire city with not less than four hundred signal-boxes 
and not less than thirty-six engine-house gongs. 


STREETS, DRAINAGE, ETC. 
Work on the new sewerage system of Jacksonville, 
Fla., is nearly completed. 
The work of draining Dickerson lake, near Naples, 
Il)., is in progress, 


The Board of Public Works, of Milwaukee, will begin | 


building sewers in the south district in a few days. 


Parkdale, Ontario, Canada, is in need of a complete | 


sewerage system, and is now agitating the question. 

The Committee on Drainage, Lynn, Mass., are consid- 
ering a plan for changing the outlet of the main sewer. 

Two firms in Wellsville and Cumberland, Pa., have 
contracts to furnish Memphis with 40 miles of sewer 
pipe. 

The Committee on Sewers, Detroit, recommend that 
the Board of Estimates appropriate $98,980 for public 
sewers. 

Chief Engineer Hilbert, of Milwaukee, presented to 
the council a sewerage plan of dividing the city for pur- 
poses of interception, into high, middle and low levels, 
the estimates being made upon a Pre een oe »pulation 
of 400,000, The total cost would be 550,000. 

A dispatch from Lowell, Mass., dated the 6th inst., 
states: ‘‘ A petition is circulating to have the city pur- 
chase a stream known as Hale’s Brook, so_as to convert 


it into a wasteway for the sewage of the Highland Dis- | 
It is claimed that | 
this will be cheaper than to build sewers to connect | 


trict, now inadequately provided for. 


with the present system in other parts of the city, as 
the natural drainage of the Highlands is toward Hale’s 
Brook.” 

On the 27th ult., a sewer, located on Third street, be- 
tween Race and Arch, Philadelphia, burst. Investiga- 
tion revealed that there had been at least half a dozen 
explosions simultaneously. At Third and Race streets 
is the dead end or head of the sewer, and of course the 
highest point. The manhole covers were tightly closed, 
and the street inlets water-trapped, consequently there 
was no ventilation whatever. The explosion was un- 
doubtedly caused by illuminating gas, which had es- 
caped from adjoining pipes, and accumulated in the 
highest region. The cause of ignition is unknown. 


eee - 
BRIDGES. 

Nearly all the wooden bridges on the Little Miami 
road are being replaced with permanent iron structures. 

The Cleveland Bridge & Car Works have contracted 
to build bri‘ges over Bear Creek, Big Plain Creek, and 
Big Sandy River, in Kentucky, for the Chatteroi Rail- 
road, : . 

Boston engineers estimate that the cost of building the 
elevated bridge to Charlestown will be $1,000,000, 
while to make the necessary repairs on Warren bridge 
will cost $100,000, 

The Committee on Railroads of the Senate of Wis- 
consin, reported favorably the bill authorizing the St. 
Paul & Chicago Short Line railroad company to build a 
bridge over St. Croix Lake. 

WinnipeG, March 6.—The Dominion government 
calls for tenders for the construction of a temporary 
= trestle bridge, at an probably for the cross- 
ng of Pacific Railway material f 

ver. 


or use west of the Red | 
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N. Y., has been completed, and presents a handsome a 
——- It is 25 feet wide, having a carriage-way {5 
eet wide, and two sidewalks each 5 feet wide. It hasa 
50-foot spav, resting on stone abutments, one of which 
was built by the town of East Chester and the other by | 
the city of New York. 


——_ eee ——— 


RAILROADS. 


The New Orleans & Mobile Railroad will be sold for | 
the benefit of the bondholders. 

Two parties of engineers are now engaged making sur- 
veys for the Lake St. John (Fla.) Railway. 

The railway through the St. Gothard Tunnel will, it 
is thought, be open for traffic by the 1st of October, this 
year. 

The New York, Woodhaven & Rockaway Beach Rail- 
|road is rapidly approaching completion between the 

beach and Woodhaven. 

The Indiana Southern Railway, from Fort Wayne to 
Jeffersonville, Ind., has been sold to J. 8. Swolzenberg, 
of New Albany, Ind., for $50,000. 

The Chicago, Milwaukee & St. Paul Company have 
completed the survey between Beloit and Janesville, 
and have found a very feasible route. 

| George W. Sewall, Chief Engineer of the St. Paul & 

| Duluth Railroad Company, has completed the survey of 

| the Wyoming branch of this road to Osceola, Wis. 

| Itis stated that Maj. Rogers. engineer of the Hastin 

| & Dakota extension of the Milwauke & St. Paul Rail- 

| road, will lay out a line from Norwood to Minneapolis. 

Work on the Northern Division of the Cumberland & 

| Ohio Railroad, between Shelbyville, Ky., and Bloom- 
field, Nelson County, is being pushed forward with great 

| rapidity. 

| The Milwaukee & Northern Railroad, and the Me- 

| nasha & Appleton Railroad, with all the property, fran- 


The New York & New England Railroad Commney 
| have just contracted with Naylor & Co, for steel rails 
|enough to complete their road from Brewsters to the 


| Hudson River, a distance of 30 miles. 


The contractors for the work on the Brooklyn Ele- 
vated Road say that they hope to have the structure 
ready for the running of trains from Fulton Ferry to 
| Lexington avenue and Broadway by May. 


The Lookout Mountain Railroad company has award- 
ed the contract for building the road from Chattanooga, 
Tenn., to Rome, Ga., to Te. Stanton & Co. It will cost 
$23,000 per mile, and wili be completed in one year. 


The scheme to make Montauk, L. I., a terminus for 
| Western freight roads is again talked of on Long 
Island, and it is reported that a company for that  pur- 
pose has been organized with a capital of $1,000,000, 


A company has been organized to build a branch line 
from Barnesville, on the St. Paul & Manitoba Railroad 
| into Moorhead, Fargo, and the Northwest. It is called 
| the Minnesota & Dakota Northern. Work will begin at 
| once, 

The engineers of the Chicago & Northwestern Rail- 
road are still engaged in surveying for a suitable cross- 
ing of the Missouri River. near Fort Pierre, for the 
Tracy extension of the Winona and St. Peter division. 
Mr. Jno. E. Blunt is chief engineer. 


Articles of association Lave been filed in the office of 
the Secretary of State of New Jersey for the formation 
of a company for the construction of a railroad under 
the name of the New York & Long Branch Railroad, to 
| run from Sea Girt to Point Pleasant. 


On the 10th inst., Receiver Sharp, of the Long 
| Island Railroad, applied to Justice Gilbert for leave to 
make a contract with Michael F. Laffan to establish a 
railroad and steamboat line between New York, Brook- 
lyn, Block Island, Narragansett Pier and Newport. It 
was granted. 


Dispatches from Columbus, Ind., dated 8th inst., state: 
The contract of furnishing the cross-ties for the Rush- 
ville, Greensburg & North Vernon Railroad, between 
| the two latter places, was to-day awarded to John D. 
Lyle, of this city. ere will be about 200,000, to be 
delivered before July 1, 1880. 

The Union Pacific is now receiving steel rails from 
three rolling-mills, which are kept at work ail tae time 
to supply the company. These steel rails are being used 
/on the main line as fast as they are received, and the 
iron rails are taken up and laid down on the branches. 
The iron rails that are in bad condition are sent to the 
Laramie rolling-mills to be re-rolled. 


The negotiations between the Pacific Mail Steamship 
Company and the overland railroads have resulted in 
the completion of a contract by the several companies, 
which was signed on the 5th. The agreement is to con- 
tinue five years, and under its terms the railroads guar- 
antee to the Pacific Mail a business of $111,000a month | 
| on through traffic. Steamships 
| night, and to each ship the railroads companies agree to 
| pay for carrying 600 tons of freight. It is provided also 
| that the contract shall be terminated only in the event 
| of the completion of a competing line of railroad, and 
| then only after 90 days’ notice. 


_—s7oe——— 


RIVERS AND HARBORS. 














The new bridge over the Bronx River of Woodlawn, 


| York ferry of 
| City, by the Pennsylvania Railroad 


| New York Steam Cable 


| street. The bids ran 


are to run every fort- | upon 
government the construction of the Murray Canal, the 


| School fund 8 
| $2,280,000; 


Marcu 13, 1880. 


The New York Legislature has aj ted $30,0¢ 
for the improvement of the Hudson River. = 


It is — that the Welland Canal, Ontario, Can. 
will not be completed for five or six years more. E 


Extensive as are being made at the New 
e Central Railroad of New Jersey. 


built at Jersey 
ompany, is rapid- 
ly gaining com pletion. ™ xe 


The Vermont Central and connecting roads have or. 
dered estimates for an elevator of at least 500,000 


The new grain elevator now bein 


| bushels capacity, for Boston harbor. 


The Erie Canal Company has contracted with the 
owing Companys for eight new 
cable boats, to be ready for use by July 1. 

The Dominion government recognizes the importance 
of the Huron & Ontario Ship Canal, but will not 
undertake a work of such magnitude at present. 

Ground has at last been broken for the canal across 
Cape Cod, Mass. The distance from bay to bay is about 
714 miles. It is estimated it will cost $2,500,000, and 


| can be operated for $100,000 per annum. 


Bids were opened on the 5th by the Board of City Works, 
Brooklyn, for building a new bulkhead at South Sixth 
from $68,500 to $105,000. Tha 
amount appropriated for the work is $15,000. 

Upper Minnetonka (Wis.) lake will be made more easily 
&ccessible this season by the construction of a canal 
Sixty feet wide at the narrows. The canal will be dyked 
on both sides, will be five feet deep, and the contract for 
its construction has been let for $5,690. 


The Legislature of Wisconsin has passed a bill author- 
izing the memorial to Co for an appropriation to 
restore the Oconto River from the city of Oconto to its 
mouth, to a navigable condition, to straighten and 
shorten its channel and protect its mouth. 


Danberg, a French Engineer, claims he has devised 
means for transporting large vessels over any isthmus 
however steep. An experiment is shortly to be made at 
Argenteuil by lifting a ship of 2,000 tons from the 
Seine and taking it on rails to another point on the 
river. 

Col. M. J. Adams is the inventor of the flume system 
for improving the channel of navigable rivers, and, to 
test the plan, Congress has appropriated $20,000 for the 
erection of a = about one mile of perforated 

ipe. These have n contracted for, and the trial wil] 
on sand-bar at Reads’ Landing, on the Mississippi. 

Gen. Wright, Chief of Engineers, has made a further 
report on the improvement of the Upper Mississippi. It 
ap that the reservoir will hold 56,000,000,000 
cubic feet of water, available after July 1. It is esti- 
mated that at St. Paul the volume of the river would be 
doubled. The total cost would be $400,000 ; operating 
expenses, $7,840 per annum. 

The necessary surveys for the light-houses, one at the 
Lake Michigan entrance of the Sturgeon Bay, to cost 
$13,000, and the other at Sherwood’s Point, Green Bay, 
to cost $10,000, are being made by Capt. Casgrain, of 
Milwaukee. The Board of Engineers has recommended 
a sufficient appropriation for the completion of the 
Harbor of Refuge and all outside work this season. 


——_ee0 —_——_ 
CONTRACTING, MISCELLANEOUS, ETC. 


Kenosha, Wis., is in need of a new court-house and 
county jail. 

The appropriation of Lynn, Mass., for the coming 
year, is $335,400. 

The appropriation of Somerville, Mass., for the com- 
ing year, is $36 1,009.62. 

Congress has appropriated $75,000 for the erection of 
a public building at Charidien, W. Va. 

It is the intention of the Canadian government to 
commence the construction of provincial buildings at 
Manitoba immediately. " 

On March 2 the U. 8. Senate passed the House bill, ap- 
propriating $550,000 for the purchase of a site for a 
post-office and other public buildings in Baltimore. 

The Dominion government have awarded a large con- 
tract for the manufacture of cars to a New Brunswick 
firm. No further particulars have yet been learned. 

The Corporation of the County of Welland, Ontario, 
Can., receive tenders up to, and including, the 31st day 
of March, 1880, for the erection of a Registry Office in 
the town of Welland. 

The contract for the erection of the new Jefferson 
County court-house, at Jefferson, Wis., has been let to 
B. Stevens, of Madison, at $30,890, the work to be com- 
pleted by . 1 next. , 

The Billmeyer & Small Company of York, Pa. 
has secured a contract to furnish a Japanese railroad 
with cars, and it will be the first railroad in Japan 
equipped with American rolling stock. 

The City of Belleville, Ont., Can., has appointed a 
deputation te proceed to Ottawa and urge the 


erection of a public building in Belleville, and the grant- 
ing of further aid for the dredging of the harbor. 
The City Auditor of Boston, Mr. A. T. Turner, esti- 
mates the expenditures for 1880-81, at $10,620,187. 
600,000; streets and highways — 
Park Commissioners uest $272. 


" , 


| Navigation on the Hudson River was opened on the —_— Se and improvements will consume the 


| 10th. 
| 28 feet can pass the jetties. 


| The new light-house at Sandy Hook will take the place 
| of the old one on next Monday. 


is again 


. 


The New Orleans Picayune states that vessels drawing | 


The question of making Halifax the winter port of the 
in being discussed. 


On the 3d inst, the Fire Department Committee and 
the Chief Engineer of Milwaukee, Wis., awarded the 
contract ~ p Ba a air oy the —— 
Company, of Cincinnati, for #4, takin 
discarded for $900. The fire-alarm contract 


the Gamewell Fire any 
for ¢3,000. =" 
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| the supply of water from another source, which adheres, proposes a storage reservoir, flooding 1500 
ENGINEERING IN EWS. | youd involve no additions for many years after acres, with te surface 204 feet, and its lowest 
| construction. draught line 192 feet above city datum, and a stor- 
As regards quantity, the present sources of sup- age capacity of 5,000 millions of gallons, equiva- 
y are amply sufficient, the minimum recorded lent to 1.3 inch on the water shed of 220 square 
| Sow of the Schuylkill River alone being 245 millions | miles. From this reservoir a conduit would lead 
Of gallons per day. to the city, a distance of 24 miles, delivering the 
itareereren peer r | As regards quality, the natural presumption is Water at an elevation of 170 feet, the conduit to 
SATURDAY, MARCH 20, 1880. | that water from a rural, scantily-cultivated and deliver 150 millions of gallons per day. The cost 
EEE _______ | sparsely-populated region is more wholesome than he estimated at from seven to eight million dol- 

3 : ‘ a | that from a stream which is known to receive large !@rs. 

Cyrus W. Fisid hes resigned his ne ee quantities of sewage and manufacturing siie | The commission of engineers in 1875 adopted the 
ident of the New York Elevated Railroad Company but really, excepting in a few cases of glaringly | 84me dam site, but modified the plan by making 
and as President —~ be prema 7 ae & Pa-| otensive streams, the question is, in our present the full water elevation 210 feet, the lowest 
cific Railroad Company. Neither resignation has) 404, o¢ knowledge of the cause of diseases, and | draught line 185 feet, and the delivery level in the 
been accepted. the wide differences of opinion between rival chem- | City 133 feet. The conduit was estimated to de- 
WHILE Charles Crooke, C. E., of Flatbush, L. I., | ists, doctors and so-called sanitary experts, a senti- | liver 200 millions of gallons per day, and the works 
was locating a line of railway along the Concourse, | mental rether than a sanitary one. | to cost, exclusive of receiving reservoir, $10,860, wwe. 
at Coney Island, near Vanderveer’s, on the 10th| The interesting papers, the titles of which are | The sectional area of the conduit | roposed was 128.75 
inst., he was ordered off, but declining to go, was | given above, have been brought forth by the feeling | S44are feet. The capacity of the ae 
arrested by the Park police and taken to Brooklyn, | that the Schuylkill water must be impure and un- | WS 10,000 millions of gallons, or 2.6 inches on the 
where, after being detained in a station-house for | Wholesome, and that of necessity its use must be | Watershed. 
two hours, was liberated on his own recognizance. 
The trial was set for Saturday last, but the com- 
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abandoned soon. As Mr. Darrach expresses it,| Mr. Darrach, in discussing the Perkiomen 
“the only reason for suggesting a gravity supply | scheme, takes the ground that for a supply of 150 




















plainants withdrew the charge in advance, and Mr. 
Crooke was discharged by the judge. He now 
proposes to commence a suit for false imprison- 
ment, against Jno. 8S. T. Stranahan, President, 
and John Y. Cuyler, Chief Engineer, of the Brook- 
lyn Park Commission, and Harvey T. Davis, Cap- 
tain of the Park Police, upon all of whom papers 
are to be served. Mr. Crooke, in this case, pro- 
poses to test the right of Park Commissioners to 
interefere with surveys across, or upon lands or 
streets open to the public, but under Park juris- 
diction, and the profession will await the result 
with some degree of interest. The Kings County 
Gaxette, of the 13th inst., says that ‘‘Gen. P. §, 
Crooke will be pretty likely to advocate his son’s 
case, and his views will probably occasion the Com- 
missioner to regret having taken such a high- 
handed course, and admit his mistake.” 
———__ _- — +0 0+ ee 

THE FUTURE WATER SUPPLY OF PHILA- 
DELPHIA.* 































The City of Philadelphia uses for its domestic 
supply the water of the two large rivers which 
flow past its wharves, lifting it by steam-power 
and water-power to the elevation necessary for dis- 
tribution, and employing for this purpose, sixteen 
steam engines and seven hydraulic motors, the cost 
of operating which was for the year 1878 $172,- 
996.57, being $9.05 for every million of gallons de- 
livered. This includes fuel, supplies, wages and 
repairs, but not interest on the plant. 

The mean annual increase in the demand for 
water during six years past has been 1,010 millions 
of gallons. At the rate above given, this would 
show an annual increase in the cost of operation 
of the works, of $9,595, but as the increase of the 
work done is almost entirely in the steam pump- 
ing, the limit of the water-power being reached, 
the increased cost should be estimated at the rate 
of $13.50 per million gallons, or $14,635 per an- 
num, representing an annual addition to the capi- 
tal invested in the works, of about $244,000, besides 
the cost of the necessary additions to the machin- 


ery, which would bring the annual increase to 
about $290,000. 


is the fear of the contamination of our rivers.” 

The discussions touch, first, the sentimental | 
question; secondly, the financial question; thirdly, | 
the hydraulic and engineering questions involved | 
in the extension of the water supply. 

In the first of the papers under notice, Mr. | 
Birkinbine discusses the present and prospective | 
pollution of the existing source of supply at some | 
length, and draws the conclusions that at present | 
there is but little sewage matter discharged into | 
the Schuylkill above Philadelphia, but that ‘‘ when 
the towns on the river construct sewers the | 
amount of sewage drained into the river will be- 
come a large portion of the stream.” He, there- 
fore, urges the adoption, at an early day, of a 
source free from contamination, as a precautionary 
measure. 


Mr. Darrach, in his paper, alludes briefly to this 
matter, but evident!y does not consider the danger 
as great as does Mr. Birkinbine. 

Mr. Smith, on the other hand, seems to go even 
further than Mr. Birkinbine. He asserts, without 
qualification, ‘‘that long before the population 
shall have reached the figure named (viz., ‘‘ two 
million souls”), ‘‘ the waters of the Schuylkill will | 
have become so contaminated by sewage, in con- 
sequence of the great increase in population along 
its banks, as to be totally unfit for domestic pur- 
poses; even the next decade may produce a marked 
change, hence there is no time to be lost in de-| 
termining the course that should be adopted to| 
secure pure water.” 


If this view of the matter is correct there is cer- | 
tainly no time to be lost, and no pecuniary consid- 
erations should stand in the way of immediate ac- | 
tion. It is evideat, however, that opinion in Phil- | 
adelphia is not unanimous as to the urgency of the | 
case, for Mr. Darrach, who, as Principal Assistant | 
Engineer of the water-works, presumably repre- | 
sents the sentiment of the authorities, skillfully | 
uses the figures presented by the advovates of new 
gravity works to show that it will be cheaper to_ 
follow the present course of pumping until the) 
year 1950, than it would be to go to a distant source | 
for other water. 





| million gallons per day, a storage of 12,097 million 


gallons is needed, and for a daily supply of 200 


| million gallons, a storage of 18,804 million gallons 


is needed, or respectively 3.16 and 4.92 inches on 


| the watershed. 


He considers that the city distributing reservoir 
should be ‘‘ 170 feet above city datum. Adding to 
this 30 feet for the grade required by the conduit 
makes the minimum elevation of the collecting 
reservoirs 200 feet above city datum.” It would 
appear from the data that this storage would re- 


| quire a dam about 110 feet high, the water being 


drawn off about 60 feet from the bottom. ‘ To 
avoid this contingency,” says Mr. Darrach, ‘and 
at the same time utilize the entire drainage area 
above Schwencksville” (the proposed dam site), 
“an intercepting canal could be built around what 
would have been the edge of the proposed collect- 
ing lake, and dams built across such valleys as may 
be utilized for storage and subsidence.” He sug- 
gests a dam at a point above which there is a 
watershed of 73 square miles, all of the water 
flowing from which is to be stored during eight 
months of the year, and to be drawn off to 
supply deficiencies in the yield of the re- 
maining 147 square miles tributary to the collect- 
ing canal during the remaining four months 
‘This plan,” he states, ‘‘ would destroy neither 
the Perkiomen Railroad, nor valuable prop- 
erty which has sprung up in the valley since 
the project was first suggested, and which has 


been urged against the gravity plan with some 


force.” 


Mr Smith looks upon Mr. Darrach’s plan as ‘*in- 
genious, and an improvement on that of Mr. Birk- 
inbine’s in several particulars;” but says that the 
source of supply is still deficient in elevation, as 
he considers that the receiving reservoir in the 
city should have an elevation of at least 240 feet, 
He suggests a dam at Green Lane station, the same 
point as proposed by Mr. Darrach; but he would 
make it 90 to 100 feet high, and draw the water 
about 50 feet above the bottom. The conduit, 
starting from this point, would intercept the water 
from six tributaries of the main stream on its 
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In his second paper Mr. Birkinbine reviews the | course, on each of which a storage reservoir might 
various projects which have beer suggested for a| be built, and thus there would be commanded a 
supply from distant sources, and dwells at some | drainage area of 201 square miles, from which Mr. 
length upon the scheme for procuring water from | Smith assumes that a daily supply of 165 millions 
the Perkiomen, a stream in Montgomery County, in of gallons may be secured. He proposes reservoirs 
Pennsylvania, about twenty-six miles from Phila- of 3.15 inches capacity. 
delphia, which was first proposed by him in 1866, | Mr. Birkinbine’s last paper is devoted to a de- 
and was favorably mentioned by the commission | fence of his original plan against Mr. Smith’s 
of engineers who reported on the extension of the | criticisms. He considers that the additional ele- 
water-works in 1875. This scheme appears to be | vation proposed is unnecessary, as it would only 
the best which has been proposeu, and the papers | supply a narrow strip, not three square miles in 
of Mr. Smith and Mr. Darrach ané the third one by | area, and the additional pressure would make it 
Mr. Birkinbine relate to the details of carrying it | ‘‘ necessary to empty 95 per cent. of the water 
into execution. | into reservoirs of less elevation, as the head on the 

Mr. Birkinbine’s original plan, to which he sti!l' low-lying districts would be unmanageable and de+ 


The question presented to the Philadelphians is, 
whether it is better to invest from a quarter to a 
third of a million of dollars every year in additions 
to their pumping machinery, or to make a large in- 
vestment at once in the construction of works for 





*(1) The Future Water Supply of Philadelphia. By Hen 
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structive to the old pipe systems. * 


over, involve the construction of several reservoirs, | 


instead of only miles additional of 


cor duit, 


one, and 41, 


He does not understand how it is that the Com- 
mission of Engineers, in 1875, estimated on a loss 
of head of 52 feet in the conduit, while he only | 
estimated on 20 feet loss and Mr, Smith on 26 feet. 
On this point Mr, Birkinbine would be enlightened 
by attentively studying the report of the Commis- | 
sion, Where he would find that they proposed to | 
cross deep valleys by syphons of 48-inch pipe, and | 
to make each of such pipes deliver 50 million gal- | 
lons per day. As they proposed 22,800 feet of such | 
syphons, it does not require much figuring to show | 
where the head went to. 

In all this discussion about storage reservoirs | 
and routes for conduit, the Philadelphia engineer: 
seem to be very much in the same position that the 
Interoceanic Canal contestants are. They are 
drawing conclusions from insufficient data. The 
surveys which have been made do not appear to 
be sufficiently exact to enable any clear judgment 
to be formed as to the relative cost of the several | 
schemes proposed. There is not much disagree- | 
ment among them, however, on this head, as all 
concede that the cost of the proposed works will 
be not less than from & to 10 millions of dollars. 

When the time for closer examination arrives, 
it will be an interesting subject for investigation 
whether Mr. Birkinbine’s plan for a single large 
storage reservoir, with a high dam, or Mr. Smith's 
scheme for seven reservoirs, one of thern, at least, 
having a very high dam, or Mr. Darrach’s propo- 
sition for one large reservoir holding twenty-seven 
thousand million of gallons, and a collecting canal 
around the valley below intercepting a number of 
streams, will be the most economical. As regards 
the probable duration of the availability of the 





Perkiomen to supply all the wants of the city, Mr. 
Darrach and Mr. Birkinbine make estimates based 
on the growth of the city and the increase of con- 
sumption of water. 

Mr. Birkinbine estimates that a supply of 150 
millions of gallons daily will be sufficient for the 
next half century, or say until 1930. 

Mr. Darrach estimates that the same amount will 
not be required until 1950, and that 208 millions 
of gallons will be needed in 1974. 

Mr. Birkinbine’s method of calculation is not 
very clear, and Mr. Darrach’s is open to criticism. 
The consumption of water in Philadelphia doubled 
in the eight years from 1854 to 1862. The Chief 
Engineer of the Water Department estimated, in 
1876, that it would double again in the sixteen 
years from 1862 to 1878; and, although the actual 
increase in that sixteen years was 140 per cent., 
instead of 100 per cent., Mr. Darrach assumes that 
the amount will double again in thirty-two years, 
and again in sixty-four years. This is a very 
curious method of computation, and one which 
has, so far as can be seen, no basis in either theory 
or fact. The process of reasoning by which a con- 
clusion is reached from a single fact cannot be 
considered very trustworthy when the first appli- 
cation of the theory formed proves to be forty per 
cent, in error. 

A much more satisfactory and reliable forecast 
of the increase of consumption is obtained by an 
analysis of the statistics of the past twenty-five 
years in periods of five years. 
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It would, more- | AVERAGE DAILY CONSUMPTION OF WATER IN PHILADELPHIA ror | 


TWENTY-FIVE YEARS. 


Assumed mean 


Consumption. Mean of * 
Year. ; ara : with regular 
Mill. gals. five years. increment. 

1854 11.70) 

1855 13.40 |} 

1856 15.49 | 15.32 15.38 

1857 17.28 | 

1858 18.74) 

1850 19.64 

1860 20.40 

1861 20.81 } 21.72 21.72 

1862 21.73 | 

1863 26.02 | 

1864 ; 25.43) 

ng Ee 30.28 | | 
| 1866..... | 29.19 | 29.48 28.98 

BOOT... 5 ec0s 29.76 

NE cen wads 32.75 

Ee 34.01 | | 

Cl Se 36.72 | 

1871 .. 36.98 | 36.46 37.10 | 

Peeve.’ se 35.63 | 

1873... 38.97 | 

1874.... a 39.82) 

1875 41.36) 

1876........ | 47.74 | 46.05 46.08 

1877. 48.98 | 

1878 52.33 


Continuing the rate of increase according to the 
same rule, the amount required for the use of the 
city will be as follows: 

PROBABLE DAILY CONSUMPTION OF WATER IN PHILADELPHIA. 







Year. Mill. gals. Year. Mill. gals. | 
ee 59.92 1913 .. ..... csece AOS 
1888, ss OWE NG... 6o506. cen azee 148.88 
rar = BE ice i's ene tens 155.60 
1898..... ............. 90.60 1928, 173.18 
Re ee oe 103.88 1933.......... 191.62 
1908........ ‘ . 116,02 1008.......... . 210.92 


From this it appears that the demand for 150 
millions per day is likely to be reached by 1920, 
ten years earlier than Mr. Birkinbine estimates, 
and thirty years sooner that Mr. Darrach supposes. 

It is not safe to base any calculations on a less 
rate of increase. 

There is hardly a city in the country which is not | 
now lamenting the want of foresight in the pro- | 
jectors of its water-works in underestimating the 
growth of the demand for water. 

The tendency to overestimate the capacity of 
sources of supply is as common as the underesti- 
mating of consumption. It took many years, and 
some hard lessons, to teach engineers that the av- 
erage yield of a drainage area is no criterion of its | 
availability for water supply, but if the enpitininn| 
of the last twenty-five years proves conclusively 
any one point it is that *‘ the measure of the capa- 
city of a stream to furnish water supply, is the | 
quantity which that stream will furnish during the | 
year in which the season of least flow occurs.” 

‘This is not necessarily the year of least rainfall, 
nor even the year of greatest apparent drought ; 
but is the result of such a distribution of the rain- 
fall that the excess of water over the amount 
needed for sustaining vegetation and supplying | 
losses by evaporation is very small for several suc- | 
cessive months.” 

The statements presented in the papers under | 
notice, as to the mean annual yield of the Perkio- | 
men, may be therefore dismissed without further | 
consideration, as they afford no basis for calcula- 
tion of the value of the stream as a source of sup-. 
ply. and serve only to mislead. 

In making his estimates of the yield of the 
stream, Mr. Smith, however, is as much astray as | 
if he had used the average discharge, for he as- 
sumes in the first place that the minimum rainfall | 
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In 1866, Mr. Birkinbine stated that no record of 
the rainfall upon the country drained by the Per. 
kiomen could be found, but that he had directed 
rain-gauges to be placed at three points within t)y. 
watershed. It is presumed that this direction y 
not carried out, as no record of results is fou), 
any report since that time. 

Mr. Varrach furnishes a record of rain-fall at [.),. 
aon and Reading, in 1878, as compared with tha 
at Philadelphia, which would go to show that Mr. 


as 


1 in 


_McAlpine’s estimate ought to have been inverted, 


| as the ** greater elevation and exposure to the wa. 
| ter-charged winds from the seaward” seem to hay, 


had a contrary effect to what was considered prob- 


able. The record is as follows: 
Elevation. Rain- fall, 





1878. Philadelphia......... ve 35 ft. 44 72 in, 
Tr a ks bonuses sees . 250° 37.23 ° 
Fe Ted sh adie bcos tenes voseeede che 500 * 36.46 © 


The least rain-fall recorded in Philadelphia dur- 
/ing the past 50 years is 33.93 inches, and the data 


/at hand warrant the assumption that in the Per. 
_kiomen Valley only 28 inches may be expected, at 
| least as surely as they do the estimate of 48 inches, 
'and a great deal more safely. 


But whatever the amount of rain-fall, no special 
percentage of it can be counted on as collectable 
and available for city supply. Both Mr. Smith 


_and Mr. Darrach estimate on 59 per cent. of the 
rain-fall flowing off, making a yield of 28.41 inches 


on the basis of the exaggerated Philadelphia rain- 
fall, and 22.02 inches on that of the Lebanon rain- 


| fall of 1878. Such estimates are unwarranted by 


experience. The few records that exist of the 
flow from known drainage areas, establish the 
fact that not over 15 inches per annum can be 


_depended upon on the Atlantic slope, and many 


engineers, who have devoted a good deal of atten- 
tion to the subject, are very decided in their 
opinion that not more than eleven inches should 


| in any case be calculated on. 


The records of minimum annual yield of streams 
are scattered through various reports and docu- 
ments, and are difficult to obtain, and it may be of 
interest to reproduce a few here. 


SMALL ANNUAL YIELD OF STREAMS. 
6 Rain-fall and yield given in inches on the drainage area.) 





Drainage | Raion, Discharge. 


area, | 
STREAM. square miles. Year. inches. inches 





Eaton Brook, N.Y. 9.4 1835-6 35.68 16.67 
Patroon’s Creek, j | 

WaT pais Vee net 12.5 1851 =. 36.75 17.53 
Cochituate, Mass.. 19. |1870-1, 42.96 = 12.62 
West Branch of | 

Croton, N. Y.. 20.0 '1870-1 39.36 18.88 
Croton River, N.Y. 339.0 (1864 40.80 14.89 
Croton River, N Y. 339.0 1872 40.74 19.00 
Connecticut,Conn. 10,234.0 | 21.71 


1877 


Of these, the Croton-River watershed is most 
nearly like that of the Perkiomen in area, topo- 
graphy and elevation and in the rain-fall, which in 15 
years has varied between 40.68 and 54.14 inches, 


' the mean being 46.63 inches. 


The record of the discharge of this stream for 
the year 1864 is of more value in estimating the 
available yield of a similar} watershed than any 
speculative table of flow based on assumed per- 
centages of monthly rain-fall, like that used in the 


| papers under consideration, and in which the sum- 


mer yield is much too great fora dry season in a 
watershed of the character of the Perkiomen drain- 
age area. 

The Croton yield for 1864 was computed by Mr. 


The mean annual consumption im these suc-/on the Perkiomen water-shed will be 47.82 inches Kirkwood, and published in the report of Mr. J. 
cessive periods has increased very nearly in an | per annum, which is 2 inches more than the mean | P. Davis on the Boston Water Supply in 1873. 


arithmetical progression by second differences. | 


rainfall of Philadelphia for 50 years, and is about | 


The total discharge for the year being 14.5! 


There are, of course, oscillations in the annual con- | the same as the mean rainfall assigned by Mr. | ‘inches on the watershed, the mean monthly dis- 
sumption, but the quinquennial mean adv ances | Lorin Blodgett (as quoted by Mr. Smith) to the hills | charge was 1.241 inches. This is equivalent to 4 
with great regularity, and proportional difference in which the Perkiomen and its branches take daily supply of 156 millions of gallons from 220 


between this mean, the actual consumption in the | 
middie year of each period and the theoretical | 


their rise. 
Mr. Smith cannot be held responsible for this | 


square miles, or of 142.5 millions of gallons from 
201 square miles, which Mr. Smith proposes to use. 


mean obtained by using the increment of the first | extravagant assumption, as he only followed the | But even this cannot be all used, owing to the un- 
two periods and increasing it by a constant second | lead of Mr. McAlpine in his report of 1876, in which | equal distribution both of the flow and the con- 


difference of 0.86 million gallons, is so slight that | ‘he assumed the least rain-fall on the Perkiomen to | sumption throughout tife 


year, as the following 


considerable confidence may be felt in applying | be twenty per cent. greater than that of Philadel-| table shows. The ratio of the consumption in 
the same law to the future increase. 


phia. 





each month to the mean monthly consumptiva 1s 
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taken from Mr. Darrach’s statement of the Phila-_ 
delphia supply : 


RAIN-FALL, YIELD, CONSUMPTION AND STORAGE IN A YEAR 
OF SMALL FLOW. 











Consumption. 

| Ratio — 
Month. | Rain. Discharge. of 14.892 13.20 
| cons. pr. an, pr. an. 
pS ok 2.270 82 1.018 0.902 
February. — 1.39 0.874 83 1.030 0.913 
March....... -| 2.16 1.5'9 8 1.055 0.935 
April 3.04 1.626 94 1.167 1.034 
May 4.86 2.080 105 1.303 1. 155 
Jane 3.41 0.634 115 -1.427 «1.265 
July 2.37 0.201 120 1.489 2.320 
August... . 6.90 0.577 115 1.427 1.265 
September.... 4.68 0.475 109 1.352 1.199 
October. ... .-- 3.94 | 0.940 104 1.291 1.144 
November. ... 3.48 1.901 100 1.241 1.100 
December. ... 2.73 1.795 SS 1.092 0.968 


It is not safe to count on there being any water 
in storage reservoirs at the end of December. 
Records show that they are frequently at their low- 
est stage atthat time. Assuming, then, the reser- 
voir empty at the beginning of the year, with a 
consumption equal to the annual yield, the table 
shows that a storage of 2.796 inches is all that 
could be retained up to the end of May, and that 
that would be exhausted some time in August, and 
there would be a great deficiency in the supply un- 
til November. To maintain the supply for the 
year would require a storage of 4.16 inches, with 
1.363 inches in store at the beginning of the year. 

As this cannot be depended upon, less consump- 
tion must be allowed for. With empty reservoirs 
at the beginning of the year, an average monthly 
draught of 1.10 inches is all that can be utilized, 
and this will require storage for 3.40 inches, or 
more than Messrs. Darrach and Smith estimate as 
needed for an average monthly draft of 2.37 inches 
and nearly three times as much as Mr. Birkinbine 
proposes. 

In this estimate no allowance is made for evapo- 
ration and loss in reservoirs, because the Croton 
measurements were made at the Croton dam, where 
the loss, if any, had already had _ its full effect on 
the stream. As, however, since that time other 
storage reservoirs have been built, affording much 
more surface for evaporation, it does not seem to 
be erring on the side of caution to say with confi- | 
dence that an allowance of 12 inches per annum is 
all that should be made for the yield of the stream. 
This brings the available supply from the Perkio- 
men down to 126 millions of gallons per day from 
Mr. Birkinbine’s area of 220 square miles, or 115 
millions from Mr. Smith’s area of 201.18 square 
miles. 

The storage capacity required must not be as- 
sumed as less than four inches, and as storage res- 
ervoirs cost $3,300 per inch of water stored for each 
square mile, the reservoirs alone for this supply 
will cost about two and a half millions of dollars 
for Mr. Smith’s plan, and about three millions for 
Mr. Birkinbine’s or Mr. Darrach’s. All of this 
would not come in at the first construction of the 
works, for all would not be needed at once, but the 
full amount woald have to be expended within | 
twenty years. 

The advocates of the gravity scheme have placed 
themselves at a disadvantage in the argument, not 
only by claiming too much for the source, but also 
by proposing extravagant structures for bringing | 
the water to the city. 

Masonry conduits of enormous size may be very 
fine as works of engineering skill and as ‘‘ monu- 
mental in their character,” as one writer expresses 
it, but they are enormously costly, and it is not 
certain that they are as durable as is desirable. | 
The experience of Boston and of New York has 
not been altogether satis:actory. There is a strong 
probability that wrought-iron pipe may be found | 
far less costly to construct and maintain, sufficient- 
ly so, indeed, to warrant the delivery of the water 


at less elevation, and pumping it again to high | 


| 


points, 
Itis as bad engineering to build extravagant works 
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too far in advance of their necessity. and thus 
impose. on the present generation a heavy burden 
of which posterity is to reap the benefits, as it is 
to construct on too smalla scale without oppor- 
tun:ty for further development. 

The insufficiency of the Perkiomen supply to 
fulfil alone the demands of Philadelphia for any 
extended period, is not an argument against its 
adoption as a source of pure water, but is a good 
reason for not attempting or proposing the aban- 
donment of the pumping works. If water is to be 
introduced to Philadelphia from that distant source, 
the cnly reason for its introduction will be the su- 
periority of the water over that of the Schuylkill. 
It will not be a matter of economy to the present 
generation, speaking merely as regards the cost of 
procuring water, although it may possibly be so as 
regards the effect of the water on the health of the 
consumers; but this is by no means certain. 

The difference of between gravity and 
pumping supplies is diminishing every year in con- 
sequence of improvements in machinery. It is not 
likely that the limit of economy has been reached 
in this direction, and any schemes for future sup- 


cost 


ply must bear this fact in mind. J.J. RC. 
--- > oo & 
THE PANAMA CANAL, 


The Graphic naivety draws this colloguy on New 
York froin De Lesseps’ lips: ‘* I like your dinners. | 
I think they are good. Your Brooklyn Bridge is a 
marvel of engineering skill. Your elevated rail- 
roads are wonderful. Your fire department is the 
best in the world. Your harbor is glorious—but, 
gentlemen, how about taking a few canal shares?” 

M. de Lesseps will probably ask that question 
many times before he sees any American capital 
subscribed for his canal d niveau at Panama. The 
public are very much indebted to M. de Lesseps for 
the information on this subject which he has, at 
large expense, collected for publication,and which, 
by his visit to the United States, is brought into 
great prominence. The evidence of M. de Lesseps 
and his able staff of engineers, establishes the cer- 
tainty of the enormous difficulties in the way of 
the construction of the canal at Panama, and not- | 


withstanding the great obstacle that is _pre- 
sented by the tunnel at San Blas. yet the 


work chere is much more simple in detail than 
is that of any other route yet proposed. It 
is not complicated with an enormous reservoir to | 
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important engineering work in both North and 
South America, are too well known to need further 
mention in these columns. This paper, which oc- 
cupies twenty-one pages of the Transactions. we 
will publish in full during the next two weeks, 
and we will endeavor to give as complete an ab- 
stract of the remaining papers as possible. That a 
canal joining the two oceans will eventually be cut 
through the Isthmus of Darien is the present 
belief of many men in this country. The subject 
is being discussed by Congress and by a certain inter- 
ested portion of the general public. The opinions 
of qualified civil engineers must inevitably govern 
the choice of a route to a large extent, and it is to 
the discussions before the American Society that 
the profession generally will look for information. 
In ENGINEERING NEws we intend to present as full 
a history of canal projects as we can obtain from 
week to week, an‘l our readers can depend on find- 
ing in our columns during the year the most com- 
plete and connected account of this great undertak- 
ing that can be had in this country. 
++ = ++ eo 

ENGINEERING IN NEW YORK 
CITY AND VICINITY. 


NOTES ON 


We present herewith a partial report of the 
engineering work in progress in this city and 
vicinity, gathered by our own reporter at the 
oftices of the several works represented, or from 
parties qualified to give the desired information. 
We intend to cont.nue the list from time to time, 
until we have ** covered the field,” and we there- 
fore solicit the coéperation of engineers in furnish- 
ing us with a list of all work in progress that they 
may know of. This invitation extends to the en- 
gineers of other cities and throughout the country, 
as thereby we hope to be able in time to give a 
tolerably fair idea of the present condition of 
engineering in this country: 

THE East RIVER BrRIDGE.—The New York ap- 
proach to the East River Bridge is finished with 
the exception of about four blocks, and the prop- 
erty through to Chatham street has been appraised 
by the bridge authorities. Should this not be ac- 
cepted by the owners, a commission, acting under 
the railroad law, will be appointed to value the 
land. Upon this portion of the work 90,000 bricks 
are being laid daily. But one block of the Brook- 
lyn approach remains unfinished. The cities still 


hold the flood waters of an ungovernable rive1;| hold about one million dollars of interest accruing 


it needs no provision to divert or restrain the|from the sale of bonds. The first one hun- 
waters of small streams; it has not the locks prob-| dred tons, of the recently awarded contract 
lem to deal with; its harbors are already well-nigh | for steel, have been sent from the Cambria Iron 
ready for commerce; its single problem is to bore | Company at Midvale to be rolled; from there they 
the enormous hole through the Cordilleras, that will be taken to the Edgemoor Iron Company, who 
will make it a navigable route for the largest steam- | do the drilling, fitting, etc. It has been errone- 
ships—a serious problem certainly, but one which | ously stated that the Edgemoor Company would 
so eminent and well-qualified-to-judge engineer as | lose heavily on the work by the late advance in the 
Mr. W. W. Evans sees nothing so impracticable price of steel. The Eigemoor Company obtained 
about, as it is generally considered. Mr. Evans) the contract, but arranged with the Cambria Com- 
says, in his discussion of the canal question be- pany to make the steel. By this means the latter 
fore the American Society of Civil Engineers: | firm will be merely a loser of the amount of the 
‘““There is but one point in this route that | profits, while the loss to the Edgemoor Company 
the objectors can fix their harpoons into with | will be nothing except that arising from the ad- 
any shadow of a chance of bringing it home vance in wages. The bill for the final appropria- 
to the minds of men as a dead fish. It is the tun- | tion—$2,250,000—now pending in the Legislature, 
nel ; that is the bugbear, the stumbling-block, that | has passed the Senate, with an amendment, and is 
narrow minds and unprofessional minds cannot | in the House, where it is favorably received. 

climb over, creep under, or swallow whole. I am| THE ELEVATED RAILROAD.—We learn from W. 
inclined to think that the tunnel is one of the best | H. Shunk, Chief Engineer of the Manhattan Ele- 
features of the whole route. It will cost, no! vated Railway Company, that the work on the ex- 
doubt, a rousing big sum. but the amount will be | tension of the Second avenue road, north of Sixty- 


‘a mere bagatelle to its value and importance, and | seventh street, is being vigorously pushed forward, 


when built it will be the surest and safest portion | and will be opened by the Fourth of July next. 
of the whole route ; it will be through solid rock, | The foundations are completed the entire distance, 
and remain forever intact, requiring little or no | and the superstructure and stations will be built 
repairs.” The January number of the “ Transac- immediately. Through almost the entire distance of 
tions of the American Society of Civil Engineers,” | the extension, either rock or a sub-soil of muck, was 
containing the discussions of Mr. Menocal’s | encountered. The gas and Croton mains obstructed 
paper on “‘Interoceanic Canal Projects,” has just the way continually. These obstacles rendered 
been sent to members; the first paper is by | this portion of the work extremely expensive. The 
Walton W. Evans, a civil engineer, whose | road is finished to Sixty-seventh street, but running 


professional ability and long experience in' only to Sixty-fifth. Owing to the advance in the 
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price of iron and steel the track alone will cost | front. In addition to the new bulkhead wall and | aries of mining tracts, he united with the commit. 


nearly $9 per lineal foct. 


Rap TRaNsIt.—A topographical model is now | 


piers, the Department is constantly repairing old | 


piers and dredging slips. A series of borings is 


tee in the opinion that the system of strict bound. 


aries and vertical walls was the only method for 


being prepared at the office of William E. Worthen, | being made to determine the nature of the bottom | keeping mining tracts within legal limits, that the 
showing available routes for the rapid transit _ between Twenty-third and Thirty-seventh streets, | system hitherto in vogue of allowing mining com. 


railroad north of New York City. 
still further extension under the charge of J. J. R. 
Croes. Upon its completion—within two or three 


This includes a | North River, preparatory to improving that sec- | 
| tion of the water-front. It may be stated that all 
these improvements pay for themselves in a very 


weeks—this model will be submitted to the Rapid | short time by the increased revenue which they 


Transit Commissioners, who will select the most 
favorable route. 


New YorkK Water Suppiy.—Estimates made 
in 1879 place the total cost of obtaining water 
from the Bronx and Byram rivers at $2,750,000. 
This comprises dams, water-rights, reservoirs, 
mains and the requisite connections to the present 


system. The storage capacity would be 3,500,000,- | Willard A. Nichols, M. A. 8. C. E., who receives a) 
000 gallons, or an average supply of 20,000,000 gal- | Salary of thirty-six hundred dollars. The chief | 
lons per day. If New York were in u flourishing | Office of the Department is at 117 and 119 Duane | 


financial condition this would be comparatively 
easy, but the process of obtaining possession of 
lands adjoining that portion of the Byram River 
which flows through Connecticut presents many 
difficulties for which there is no written law. The 
dam will be placed 1,100 feet north of the State 
line, and as it is proposed to utilize all the water, 
the stream will be obliterated below that point. 
The great obstacle to the furtherance of the 
plan is that of making an agreement with the 
citizens of Connecticut who own property on that 
portion of the Byram River, which flows through 
the State. In all probability, they will demand 
more for the water privilege than it is really worth, 
and if they combine, the case will be carried to the 
United States Courts. Should the Department of 
Public Works proceed with the execution of the 
plan and tap the river, an injunction would be ob- 
tained. The only way possible to keep the case 
from the courts—should efforts for an agreement 
fail—would be to obtain a charter from the Legis- 
lature of Connecticut, when the water rights could 
be secured in the usual way. 


Dock BuILDING.—The New York Department of 
Docks is at present improving that portion of the 
water front included between West Eleventh and 
Warren streets. ,The new wall has been completed 
from West Eleventh street to Canal street, with the 
exception of a gap of about 250 feet in length 
which is being constructed now. A section of 
about 360 feet has been completed from Warren 
street northward, and work is being pushed for- 
werd at that point and has been commenced at 
Beach street. It is expected to carry on the work 
at other intermediate points as fast as may be con- 
sistent with the accommodation of the present 
lessees of the piers and bulkheads. About 3,000 
feet of wall have been constructed between the 
points mentioned to date. 

Piers are being built on an approved plan at in- 
tervals along the new wall. The site of the wall 
is first dredged to a depth of about 30 feet for a 
width of 110 feet, and on this is built the wall, 
which consists of an embankment of rip-rap and 
colbie, faced with a structure of concrete and 
granite masonry. supported on piles which are 
driven through the embankment. When the wall 
is completed, the filling in is commenced at the 
rear and cxrried back to the old street, giving an 
additional width to the street of from 150 feet to 
175 feet, and making atotal width of 250 feet. 
These piers are from 40 to 100 feet wide and from 
575 to 600 feet long, and are separated by slips 
varying in width, but averaging about *190 feet. 
These piers are built by the Department, and leased 
to the various steamship companies, who build 
their own shed; on plans approved by the Depart- 
ment of Docks. A section of wall about 250 feet 
in length is being constructed from the foot of Six- 
tie‘h street to Sixty-first street, East River. This 
consists of a rip-rap embankment, surmounted by 
a small wall of rubble masonry, and hasa plat- 
form in front. It is not designed to be a perma- 

nent structure, and is, therefore, built on a cheaper 
plan than the one on the North River water 





bring to the city. The Department of Docks of 
New York City is under the control of the Com- 
missioners; the engineer in chief of the Depart- 
ment, who has charge of the construction and 
maintenance, is George S. Greene, Jr., Mem. 
A. 8. C. E., who receives a salary of six thousand 
dollars per annum; the First Assistant Engineer is 


street; the Assistant Engineer’s oftice is at the foot 
of Barrow street. 

THe N. Y., L. E. & W.—On the New York, Lake 
Erie & Western Railroad, the double track, be- 
tween New York and Buffalo, will be completed 
in ashort time. The basin, 1,600 feet long, with 
sufficient depth of water to accommodate the larg- 
est sea-going steamships, and the warehouses, are 
finished. In February, of last year, a contract 
was made with Jesse’ Hoyt, for the erection of a 
grain elevator, with acapacity of 1,300,000 bushels, 
on the Long Dock property, at Jersey City. This 
will be ready for use by the first of May. The im- 
provements made, and now in progress, will add 
materially tothe company’s terminal facilities in 
New York. 

CoNnEY ISLAND IMPROVEMENTS.—Extensive works 
—preparing for the summer travel—are in prog- 
ress at Coney Island. The New York & Brighton 
Beach Railroad Company has contracted for the 
grading of its line from Locust Grove to the shore, 
and is building a hotel with a frontage of 600 feet 
at the junction of the Concourse and Boulevard. 
About $10,000 are being spent in improving Van- 
deveer's hotel, bathing pavilion, and in piling. 
The New York Jockey Club is erecting a club-house, 
90 feet wide by 125 feet long, west of Manhattan 
Beach Hotel. About one mile from the shore the 
water-works company has completed the well, and 
is now constructing a tower 25 feet in diameter. 





WASHINGTON NOTES. 

On the 13th the Senate Committee on the De- 
troit River Bridge heard arguments from several 
parties against the proposed bridge, and from Mr. 
Jas. F. Joy in favor of it, who claimed that the 
bridge would practically be no obstruction to navi- 
gation, and even if it should prove an obstruction 
to some extent, the advantages that it would be to 
the West are of vastly greater consequence. He 
took the position that railroads are much more im- 
portant factors for the development of the West 
than any and all lines of water communication. 
—Captain J. B. Eads continued his argument in 
support of his plan for an interoceanic ship railroad. 
——The letting of contracts for steamboat mail 
routes for the southeast have been postponed until 
April 1, and bids will be received to that date. —— 
The House Committee on Mines and Mining 
has been in conference with Director Clar- 
ence King for several days respecting the 
question of geological surveys and the bound- 
aries of mining tr.cts. The committee is dis- 
posed to hesitate in extending the geological 
surveys to all the States of the Union, preferring 
to confine these operations to the Territories and 
the new States west of the Mississippi River. Pro- 
fessor King explained that he had no desire to in- 
terfere with the State surveys, and that when re- 
liable data coud be obtained from these sources it 
would be utilized in connection with his own sur- 
vey in carrying out his intention of preparing an 
accurate and comprehensive geological map of all 
the States of:the Union. In regard to the bound- 





panies to own small tracts on the surface and to 
extend their mining operations indefinitely under 
ground, pursuing the course of the lode without re. 
gard to proprietorship, was calculated to lead ty 
endless trouble and litigation. In the framing of 
a measure to simplify the existing law, the com- 
mittee is disposed to adopt the suggestions of 
Professor King, and it is stated that the provisions 
of the proposed bill will be explicit and well dle- 
fined on these points. 


es 


BOOK NOTICE. 





**The Railroad Engineer's Practice,” by Thos. M. 
Cleeman, A. M., C. E.; New York, Geo. H. Frost, 
p.p. 75. $1.00. This little book aims to give, as 
announced on its title-page, a short but complete 
description of the duties of the young engineer in 
preliminary and location surveys, and in construc- 
tion. The advertisement which appeared in our 
late numbers gave the table of contents in full, 
and we therefore will not take up the space neces- 
sary to recapitulate it. 

In the field operations of railroad surveys the 
practice of engineers differs more or less in de- 
tails, although all are endeavoring to attain the 
same results. This book affords us an opportunity 
of comparing our own with another’s method, and 
of thus seeing whether we cannot gather some 
hints from its suggestions, so as to obtain the best 
results with the least expenditure of money. The 
young assistant, who is sometimes at a loss how to 
attack a new problem to the best advantage, and 
who may, at such a time, have no one at hand to 
advise him, will be likely to get aid from these 
pages. The volume is small enough for the pocket, 
and hence may be taken into the field. A number 
of blank leaves at the end will be found convenient 
for notes, which one may desire to add from time 
to time. 

We should have preferred to find most or all of the 
formule demonstrated, or the method of so doing 
sufficiently hinted at to enable the reader to verify 
the results himself. As it is, one is dependent for 
the correctness of the formule, in a new book, not 
only upon the care with which they may have been 
cited, but also upon the presumed absence of typo- 
graphical errors. Such demonstrations need not 
increase the size and price much. Formule for 
strains in bridges might have been left for more 
complete office treatises, as the work on such de- 
signs is usually done in the office. The statement 
at the bottom of p. 46 is incorrect. 

Railroad engineers will get enough suggestions 
and food for thought from this new candidate for 
their favor to warrant the outlay of more than one 
dollar. 

att 00 0 ee 


PERSONAL. 





L. C. Munger, lately of the Indianapolis (Ind ) 
Water-Works, has been chosen engineer of the 
new water-works at Emporia, Kan. 


Henry M. Wightman, C. E., has been uunani- 
mously elected City Engineer of Boston, Mass., 
vice Joseph P. Davis, resigned to accept a po- 
sition with the Continental Telegraph Company. 
Mr. Wightman has been connected with the En- 
gineering Works of Boston since 1861, and since 
1871 he has held the important office of First-As- 
sistant City Engineer under Mr. Davis, with whom 
he has worked in harmony in every undertaking. 
He was engineer for the Back Bay Commission for 
extending the city of Boston over the flat lands 
adjoining it; he had special and entire charge of 
the construction of the Chestnut Hill Reservoir, 
and he devised the water-“orks system of Wo- 
burn, Mass. Mr. Wightman is a member of the 
American Society of Civil Engineers. 
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CORRESPONDENCE. 


LICENSE FOR TELEGRAPH POLES. 

A correspondent writes to know if there is any 
prec edent for cities charging telegraph or telephone 
companies a fee upon each pole. erected within 
cities. Does any of our readers know of such a 
case ? 


|State line. With a party of ten, I have been in 
,camp these three winter months. The weather, 
, with the exception of the past week, has been un- 
usually favorable—more like October and Novem- 
ber than January and February—but March has 
given us a pretty fair touch of winter. This 
morning the thermometer stood at 8 below out- 
side, and 6 above in the tent. I have been kept 
informed of what is going on in the engineering 
world by the weekly receipt of ENGINEERING 
| News. D. W. CUNNINGHAM. 


Dayton, O 

EpIToR ENGINEERING NEws: 
| ask space in your very valuable paper for the 
following answers to Mr. Grant’s problem, a dia- 
gram of which is given in your issue of Feb. 28, | 
and also in your issue of the 6th inst.: 


. March 12, 1880. 





THE ‘15 PUZZLE.” 


ERIE, Pa., March 13, 1880. 
EDITOR ENGINEERING NEWs: 


Pounds. 
1. Vertical stress or reaction at A en Suse same Having seen the article in your issue of the 6th 
2, upward str in the member A D at 3 : e ~ * 
: ae ee 14446 | instant, headed “The 15 Puzzle,” 1 beg leave to 
4. = — = = ee tees Sttereees seetecseeereees 1: Pe an state that it is always possible to get the numbered 
ens. Ps COCEv OS Soerecoeeseseoddse eneeed oo. . ‘ - 2 : 
é. Vertical stress or reaction at C............... . 333% | blocks in one or the other of the following forms 


This answer is based upon the hypothesis that 
every member is perfectly rigid, or void of elas- | 
ticity. Davip HUMFREVILLE. 


| of sequents, in their box (see diagrams accompany- 
to be 


ing); consequently, if the blocks were ar- 





RULE FOR MEASURING WORK. 
MECHANICS’ EXCHANGE, 198 Broadway,/} | 
NEw Yor«K City, March 15, 1880. 5 
EpITOR ENGINEERING NEWS : 
In answer to your correspondent, of Lowell, | 
Mass., I would say that the rule governing here is | 
to measure stone work by the cubic foot, plaster- | 
ing by the square yard, brick work by the cubic 
foot (201g brick to the cubic foot); roofing, of 
slate, tin, gravel, or shingles, by the square of 100 
feet—thus, 10 x 10 = 100 square feet; flooring, the | 
same; roof-painting by the square, same as floor- 
ing; for house painting there is no rule. 
BUILDER. 





ranged on the squares of a chess board, where they 
would be susceptible of turning about axes perpen- 
into either order of sequents, 

M. B. ApAms, Capt. of Engrs 


CENTRE OF GRAVITY. 
ALBANY, March 15, 
EDITOR ENGINEERING NEWS: 


I noticed an error in the proportion used by 
“A. BH,’ 


a ee ee 








CENTRE OF GRAVITY. 
HANOVER, March 11, 1880. 
EDITOR ENGINEERING NEWS: 
Substituting in general formula for distance of 
c. of g. of frustum of cone frome. of g. 


1880. 


r 
of Tene. * so send the following solution, using | 


a 3a’3 | the same notation. 
7 anes - (in which we know d,| Take the radius of the small end as the unit. 
4 4(a?+4aa’+a’?) Let R hi f the | 
, ~ D =— 80 é R a. 
( = 16’ ) and i Sites a’ ( — 40) ), we find se — 1e large en 
yO Let r = radius of the cross-cut. 
a = 471.03, 
a’ = 431.03. 


Let W = weight of the large end, 

and w = weight of the small end. 

Substituting in the formula for centre of gravity 
of frustrumof cone from the base 


40 R?°4+2R+3 
an — = 16; whence R = 1.9. 
4 R?4+-R+1 


Finding the centres of grav. by a similar substi- 
tution of the two portions on either side of the 
c. of g. of the log, we find them to be situated at 
distances from this point d, = 8.1’ and d;= 
11.79. Let a = wt. of shorter portion; then we 
have 


ee 





x,d = (4,000 —x)d 
8.127 11.79 x = 47,160 Ibs. 
x = 2,371.041bs., and 
(4,000 — x) 1,628.96 Ibs. 


Yours, ete., 


| frustra into which the log is divided by the cross 
section through the centre of gravity. heir 

—— volumes can be computed and placed equal to the 
PITTsFoRD, N. Y., March 15, 1880. | 


| total weight, 4,000 Ibs., 
Epiror ENGINEERING NEws: 


“A. B, H.” has started in the right direction in| number of units of volume found above, gives 
solving the problem of the centre of gravity, but| ,, — 1.811 Ibs. W = 2,189 Ibs. O. S. W. 
he has stumbled and got off the track. The for- 
mula he has given for determining the ratio of te 
two ends of the log is the correct one. 

But when he says, ‘‘ From similar triangles, 
40:24::1.9:r, whence r = 1.14,” he has got off 
the track; for there is no similarity of triangles in| . 
the problem that will give that proportion, and | 
therefore the result is erroneous. It will be seen | 
ata glance that r must be greater than the arith-| 
metical mean between the two ends, and therefore | 
greater than 1.45. LL N 


IN CAMP NEAR BLANCHARD, IA. 


Wa 





THE TAY BRIDGE. 
6 WESTMINSTERS CHAMBERS. } 
LONDON, Feb. 24, 1880. § 

EpITtoR ENGINEERING NEWS : 
I have always had a high appreciation of the mer- 
its of American bridge building as will be at once 
seen by referring to my papers on “* Wrought-Iron 
| Girderwork,” published in your journal in October, 
| 1877. Lam, therefore, rather surprised to find Mr. 
| Clarke, in your issue of the 7th inst. stating that 
|a single line bridge pier 150 feet in height, must of 
| necessity be 70 feet in width at the base. The 
St. JosepH, Mo., March 15, 1880. | method of placing the columns in the form of a 
EDITOR ENGINEERING NEWS: | rectangle is no doubt correct as the metal is 
Since Jan. 1 I have been out here in the north- | then distributed to the best advantage, but why 
west corner of Missouri, have surveyed and located | the columns are to be wrought iron when the de- 
thirty odd miles of the Tarkio Valley Railroad, a | sign is such that no tension or uplifting effort can 
branch toK. C., St. J. & C. B. extending up the rich | be brougiit upon the windward columns, I am un- 
agricultural valley of the Tarkio River, from Corn-| able todivine. If it is with a view of resisting 
ing, a station on the K. C. road, about eight miles | shocks from vessels, all well and good. 
into Iowa, crossing the St. Louis & Council Bluffs | stability is concerned, if there are no tensile strains 
Railroad at a point from which it may be conven- | in the windward columns under any circumstances 
iently extended into the finest part of Iowa. The | beyond those occasioned in transmitting the force 
road is to be immediately built, 26 miles to the ' of the wind to the foot of the columns about which 


| dicular to the board, they could always be brought | 


Similar triangles give 40: 24 — 0.9: r; whence r = 
1.54. We now have the dimensions of the two} 


to give the weight of a) 
|unit of volume, which being multiplied by the! 


So far as |i 
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the structure is supposed to turn, and there is no 
necessity to anchor down the windward columns, 
there no reason whatever for employing 
wrought-iron columns. It must not be thought 
that Iam attempting to defend the design of the 
Tay Bridge; unhappily, it is indefensible. Still I 
think Mr. Clarke will admit that piers with braced 
wrought-iron columns ought to be designed on 
other principles than those which dictate the pro- 
portions and construction of an ordinary four-post 
bedstead. GRAHAM SMITH, Assoc. M. 1. C. E. 


is 


New York, March 13. 
EpitoR ENGINEERING NEWS : 
I do not think that Mr. Graham Smith fully 
preciates the lessons taught us by the 
of the Tay Bridge. 


ap- 
destruction 


He does not see the objections to the use of cast- 
of the 
pier composed of separate 
braced together in 
stronger than its connections. 


iron as Clearly as we do on this side 
A bridge 
cast iron 


_water- 
columns of 
one whole, is no 
No matter if the 
Tay bridke piers had been properly designed, the 
wretchedly insufficient cast-iron lugs uniting the 
bracing to the columns would 
come to grief. 

Cast iron, in the shape 
‘erous material, liable 


blow holes and cracks, 


have caused it to 


of columns, is a treach- 

to failure from concealed 

from the later 

to have been the case at the Tay Bridge. 
Mr. Smith is surprised that I consider that a 

single line bridge pier 150 ft. high be 70 ft. 

long on the base. I was endeavoring to show that 

the prime cause of the failure of the Tay piers was 

due to the attempt of the engineers to confine 

their base within the limits of a circular caisson 

30 ft. diameter. A rectangular caisson, with semi- 

| circular ends, long enough to support within its 

| Straight part an iron pier of four columns 150 ft. - 
high, having a batir of 115 inches per ft., would 

| be about 70 feet long. No American engineer will 

i say that the batir should be less than 1g in. 
| ft. for a single-track pier. 

Ido not share Mr. Smith’s contempt for the 
| ** proportions and construction of an ordinary four 
| pust bedstead.”” Had the Tay Bridge piers been de- 
| signed like a four-pust bedstead, and not like a 
| counting-house stool, they would be standing now. 
THOMAS C. 


as seems, 
evidence, 


must 


per 


CLARKE. 





IFORM RULES FOR MEASURING WORK 
PHILADELPHIA, March 15, 1880, 
| EDITOR ENGINEERING NEws: 

These can only be adopted and be made universal 
by the mutual consultation and ratification of all 
| engaged in such work, and the gradual merging of 
|the lex loci into some general rules applicable 
throughout the United States; a manifest im pos- 
sibility for many reasons. Still, much may be done 
to harmonize existing local differences by the use 
of standard texts on the subject, and 1 think the 
second chapter of my 


| 
| 
| UN 
| 
| 


work on ‘ Engineering 
Specification and Contracts,” a move in that 
direction. Yours, etc., L. L. Haupt. 

{ Referring to Prof. Haupt’s book, Chapter II., 
on estimates and measurements, we find a large 
number of valuable tables of weights and measures, 
definitions, etc., compiled from various sources, 
and which are very convenient for reference. On 
| page 18 it is stated that a ‘perch of masonry by 
quarrymen’s measure is 1649 feet long, 11; feet 
wide and 1 foot thick = 24%4 cubic feet in the pile. 
It is generally taken at 25 cubic feet, and some- 
times at 22, as in mason’s measure, where it is 1614 
feet long, 16 inches wide and 12 inches high, 
measured inthe wall. Stone walls, less than 16 
inches thick, are assumed to have that breadth in 
estimating workmanship. It is better to express 
the volumes in cubic yards or cords, which are be- 
coming recognized standards in contract work, 
instead of in perches as formerly.” On pages 26, 
27 and 28 Prof. Haupt has given notes on measur- 
ing lumber, hewn timber, carpenter's and joiner’s 
work, excavator’s work and mason’s work; on 
| pages 29 and 30 are given the Boston rules for 
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measuring hammered granite, after which rules on 
masonry, bricklayer’s work, plastering, painting, 


w 
glazing, roofing, plumbing and paving are given, AMERICAN SOCIETY OF CIVIL ENGINEERS, 





Prof. Haupt’s rules are compiled principally from 
the ** handbooks ” of Haswell, Hurst, Molesworth, 
Spon and Trautwine.—Ep. ENG. NEws.] 


SHORT CONSTRUCTION FOR CHORD 


At the regular meeting on Wednesday evening, 

_ President Fink in the chair, Mr. Charles Macdon- 
ald continued the discussion of the interoceanic 
canal question, by reading a paper in which, after 
STRESSES. | brief reference to the Tehuantepec, Nicaragua and | 
ANN ARBOR, Mich., March 13, 1880. | San Blas routes, he advocated the Panama route of | 

The readers of “Graphics for Engineers, etc.,|M.de Lesseps as the most desirable one for the 
Part IL., Bridge Trusses,” will find in that book | proposed canal. Very eminent and well-qualified 
constructions for obtaining the chord-stresses in | ¢ngibeers had examined the ground and nrenounced 
the trusses represented in the figure accompanying | favorably upon the feasibility of th. »o te, and, 
this note, and the proofs are there given. The fol- | under the intelligent and experiencea « rection of 
lowing steps will briefly lead to the same results: | M. de Lesseps, he felt that the prospe:s of the 
, | open sea level canal at Panama might well be al-_ 


“| 


MAROH 20, 1886 


but that builders should not be hampered in thei; 
ork. 
Mr. KENT read a paper on the *‘ Metric system. 
in which he considered, in view of the radica| 
changes which it would cause, that it would be yy. 
terly impracticable. No change from the presen; 
to the Metric system could be effected within Jos. 
time than a period of thirty-five years. 
Lieutenant MAHAN thought that Mr. Kent hax 
uot stated all the advantages of the Metric system, 
the principal one of which was*its interconverti- 
bility of the measures of length and weight. ete. 
Mr. JAMES PARKE, JR., was emphatically 0). 
posed to the introduction of the Metric system. 
Mr. RoBErRTS stated that many engineers were 
now using the decimal system in making their ca|- 





| 





| 
} 
’ 





So 2. SS 2 wee en 


The polygon A’ O’ Z’ is constructed as usual by | 
first making the middle ordinate N’ 0’ equal to one- | 
eighth the total load multiplied by the span and 
divided by the height of the truss, then dividing its 
equal, A’ B’, into the same number of equal parts 
as there are panels in the half-span, drawing radi- 
ating lines from O’ to these points of division, and 
thus cutting the ordinates at the panel-joints at L’, 
G’. ete. For the double intersection, quadrangular 
truss,—draw D’ N’ V’ tnrough N’ and the first 
point of division on A’ B’; then will the stresses 
in the lower chord be given by ordirates from the 
polygon to D’ N’, and in the upper chord by ordi- 
nates to NV’ V’. Thus, the stress in K Nis 1’ K’, in 
E Gis E’ G’, and in S U is U’ 8’, all stresses lying 
on the right of the respective ordinates. If we note | 
that N’ O’ gives the stress in OQ, but that the 
stress in K N must be less, we shall have no diffi | 
culty in selecting the chord piece which goes with 
a particular ordinate. The stress in A E is, of 
course, given by the original ordinate below C. 

For the double triangular or Warren truss: 
Draw N’ R’ to the first point of division below Z’ | 
and kK’ I’ parallel to it through K’, the first point 





from N’ horizontally toward A’; the bottom chord |THE ENGINEERS’ SOCIETY OF WESTERN | 


stresses will be found on the left of the middle and | 
the top chord stresses on the right, by measuring | 
from the vertices of the polygon to the lines last. 
drawn. Thus, the stress in E G of the lower truss 
is E”’ G’ and in S U is 8S” U’. 

By these constructions, the respective chord | 
pieces lie on the right of their several ordinates, 
Since the vertical distance from O’ to L’ is the) 
same as the amount cut off at K’ by N’ D’, it will 
be seen that the values given on pp. 68-9 of the | 
book above referred to are thus quickly obtained. 

Please note the following erratum: Page 138, | 
line 8 from the bottom, strike out the words | 
** steady load alone on.” 

CHARLES E, GREENE. 





A bill to incorporate the Winnepeg & Hudson’s Bay 
Railway & Steamship Company, incorporates Andrew 
Bell, Wm. Bannerman, Eric Harrington, Peter Brown, 
Jobn C. Schultz, Hugh Ryan, John G. Haggart, Joseph 
Riopelle, Hugh Sutherland, Alexander Barnett and Ed. 
Elliott. The capital stock is to be #4,000,000, and the 
railway to be commenced within five and completed with- 
in ten years after the pounge of the act. With two such 
heavy men in it as Messrs. Haggart and Bannerman, the 
company must bea strong one. We should say, too, that 
the company seems decidedly a “mixed” one, finan- 
cially, judging from the list of names presented. Wm. | 
Bannerman, ML. P. for South Renfrew, has gone into | 
insolvency.—Canadian Exchange Paper. 


| possible. 


lowed to remain. 
Mr. WELCH advocated, as heretofore, the con- 


| culations. 
President METCALF announced that at the next 


struction of dams, of 60 to 80 feet high, thus con. ™eeting papers would be read by Lieutenant 
verting the Chagres River into along and deep Mahan and Mr. Hill. A number of letters from 


lake, to which three locks of 20 feet lift each would 
pass vessels. In answer to questions, Mr. WELCH | 
stated that Jand damages would not amount to} 
$20,000,000, a good investment if thereby $100,000,- , 
000 were saved. 

Mr. PRINDLE wished to correct an erroneous im- 
pression with regard to certain questions by Mr. A. | 
G. Menocal which have been published in the | 
World, and which, en account of Mr. Menocal’s 


absence in Nicaragua, he was unable personally to | 


explain before the Society. Mr.. Menocal was very 
desirious to get at the truth in regard to the merits | 
of the respective canal routes, and to obtain data 
for another paper which he was preparing. He 


different parties were read, after which it was de- 
cided that the Society should not meet during the 
summer months, and that the members shoul: 
take an excursion. The matter was placed in the 


/hands of the Board to perfect arrangements. \ 
| committee, consisting of Messrs. Dempster, Wil- 


liams and Reno was appointed to confer with othe: 
engineer societies with regard to asking Congress 
for an appropriation for furthering the work of the 
commission for testing steel. Adjourned. 


THE BOSTON SOCIETY OF ENGINEERS. 


The above Society was incorporated by the Leg- 
islature of Massachusetts, April 24, 1851, ** for the 


had forwarded the list of questions to the Secretary | purpose of promoting science and instruction in 


of the Society, to be asked of visiting engineers, 
who were presumed to be the best able to answer 
them. No other purpose than that of accumulat- 
ing desired information was intended, and the copy 
that was sent to the World was not sent by him or 
by his orders ; it was, moreover, incorrect and had 
misrepresented him in saying that ‘+ a number of 
members of the American Society,” etc., instead of 
‘**a member of the American Society of Civil Engi- 
neers has forwarded to the Secretary a list of ques- 
tions,” ete. 
Nicaragua, and he will be very much obliged for 
information from any persons on the subject of 
iiteroceanic canal routes that they may possess. 


the department of civil engmeering.” Its consti- 
tution states that the objects of the society are. 
**the professional improvement of its members, 
the encouragement of social intercourse among 
/engineers and men of practical science, and the 
advancement of civil engineering: and for the 
promotion of these objects, stated meetings of the 
society shall be held,’and a library formed for the 
use of its members;” and that civil, geological, min- 
ing, and mechanical engineers, and other persons 


Mr. Menocal’s address is Menagua, | interested in the advancement of engineering are 


eligible as members. 
The government of the society consists of a 
| president, vice-president, secretary, treasurer, and 








While advocating the Nicaragua route as being the 


best in his opinion, he wishes to get at the truth if | 


The Secretary called attention of mem- 
bers to some very handsome photographs of M. De 


the Union League Club House, and which are for 


| sale at seventy-five cents each. 


The meeting then adjourned. 
aa iedieeeioee 


PENNSYLVANIA. 





The above society met on the evening of the 
16th, at their rooms in Pittsburg, President Wm. | 


| Metealf in the chair. 


librarian. Candidates for membership are pro- 
posed in writing by two members of the society. 
stating professional experience, that they person- 
ally know him and recommend his election, all of 


| Lesseps in Egypt, represented at the reception in which shall be announced by the secretary one 


| month before the candidate is balloted for. 
| The fee, on joining the society, is $10; resident 
members are liable to all necessary assessments: 
non-residents, living 50 miles or more from Boston® 
pay $2 per annum and are exempt from any othe: 
‘assessment. Regular meetings of the society are 
held on the evening of the third Wednesday in 
every month. 

The society has upon its list of members some of 


Many 








Mr. Metcalf stated that the charter of the Society ‘the most talented engineers in America. 


‘had not been received. The Committee on Seals | Papers of value and interest to the profession have 


reported that they had secured several designs, been read at its meetings. The society has been 


‘but were not ready yet to make any recommenda-| particularly prowinent in relation to the advocacy 


tions ‘of the metric system being adopted in this coun- 
Mr. Gottlieb, President of the Keystone Bridge ttY: and it is now in a position to greatly enlarge 

Co., read a paper on the Tay bridge, of which he | its sphere of usefulness. 

gave a description, illustrated with numerous | The following is the present status of the govern- 

drawings of the unfortunate structure. | ment and meer ot eee ; 

; By'a ecae ana aeaaeaee eee President, Thomas Doane, 21 City Square, Charlestown, 

demonstrated tha ge was fa | Mass. 

whether the train was on it or not, by the defects | Gnnae Ge eas hie Fe Pome ean 


, George Rice, 74 Tremont street, Boston. 
in the plans. In conclusion he quoted from a little age. inci: “nea Wheel 96 Shidetiond deseea: Moston. 
pamphlet published in Edinburgh in 1878, in which | Mass. 


the destruction of the bridge was foretold, in view. fae Pena eh 22? nen Mey Poston. 
x in i i Auditor, Henry Manley. City Hall, Bosion, Mass. 
of the fatal error in its construction. mc nit = 


os 8 on Introduction «f the Metric System— 
The paper was discussed by Messrs. Roberts, Frederick ks, chairman; L. Frederick Rice, Clemens 


Kent, Weeks, and the author, after which a general | Pinist Colissiines on the Passi 


ex officio), 


n of Timber—Presi- 
discussion occurred, and it was generally agreed | dent 


W. Bowditch, James 


Thameg Deseo 
|B. Francis, William Watson. 

ACTIVE MEMBERS. 
Allen, C. Frank, Atchison, Topeka & Santa Fe Railroad, 


that it would be a good idea to have bridge plans | 
and structures inspected by competent engineers, 








MaroH 20, 1880. 


aa 


ae | 
Santa Fé, N. M. (Residence, 66 Vernon street, Roxbury, 
Ss. 
iaspaeton, Edward, 11 Pemberton square, Boston, Mass. 
Appleton, Thomas, Dover. G.S. & A. R. R., Schulenberg, 


x 
ei Charles D., Brookline, Mass. 
Blodgett, George W., 1209 Washington street, Boston, 
Mass. 
Meowdieh, Ernest W., 60 Devonshire street, Boston, Mass. 
Brackett, Dexter, City Engineer's office, Boston, Mass. 
Bradford, Lawrence, 77 Stave street, Boston, Mass. 
Bradley, William H., City Hall, Boston, Mass. 
Bray, Charles O., Tuft’s College, College Hill, Mass. 
Brooks, Frederick, 130 Boylston street, Boston, Mass 
Cabot, Lincoln, 10 Pembroke street, Boston, Mass. 
Carr, Joseph R., Jr., City Engineer, Chelsea, Mass. 
Carson, Howard A., 425 Shawmut avenue, Boston, Mass. 
Cheney, John E., City Engineer's Office, Boston, Mass 
Clarke, Ehot C., 74 Tremont street, Boston, Mass. 
Crafts, George H., 74 Tremont street. Boston, Mass. 
Cunningham, David W., St. Joseph, Mo 
Curtis, Joseph H., 16 Pemberton square, Boston, Mass. 
Davis, Edmund 8., 40 Rock st., Lowell, Mass. 
Davis, Joseph P., Ex-City Engineer, Boston, Mass. 
Davis, Thomas W.. City Survey or, Boston, Mass. 
Doane, Thomas, Northern Pacific R. R.. Mandan, Dakota. 
(Residence, 21 City square, Charlestown, Mass.) 
Eaton, Horace L., City Engineer's Office, Boston, Mass. . 
Ellis, 8. Clarence, City Hall, Boston, Mass. 
Fisher, Francis D., Northern Pacific R. R., Mandan, Dakota. 
Fitzgerald, Desmond, Brookline, Mass. 
Folsom, Charles W., 19 Berkeley st., Cambridge, Mass. 
Forbes, Arthur W., 105 Pembroke st., Boston, Mass. 
Forbes, F. F., Brookline, Mass. 
Francis, James B., Lowell, Mass. 
French, Alexis H., Brookline, Mess. 
Fteley, Alfonse, Framingham, Mass. 
Fuller, Frank L.,7,Exchange Place, Boston, Mass. 
Grant, M. G., Somerville, Mass 
Gushee, Edward G., C. B. & Q. R. R. Office, Chi . Tl. 
Hardy. George R., B. & A. R. R. Office, Springfield, Mass. 
Harris, Charles, City Hall, Boston, Mass. 
Haskell, John C., City Engineer, Lynn, Mass. 
Herschel, Clemens. 74 Tremont st., Boston, Mass. 
Hodges, Osgood, Steubenville, O. 
Holbrook, E. W. D., Northern Pacific R. R. Office, Mandan, | 
Dakota, 
Howe, Edward W., City Engineer's Office, Boston, Mass. 
Howland, Albert H., 12 West st., Boston, Mass 
Jackson, William, 74 Tremont st., Boston, Mass. 
Johnson, Daniel H., 83 Water st., Boston, Mass. 
Jones, J. Edwin, Branch of City Surveyor’s Office, West 
Roxbury, Mass. 
Kettell, Charles W., Chariestown, Mass. 
Kimball, George A., City Engineer, Somerville, Mass. 
Learned, Wilbur F., City Engineer's Office, Boston, Mass. 
Leavitt, Edward D.,. Jr., Cambridgeport, Mass. 
Lemon, William H., 72 Water st., Boston, Mass. 
Low, Gorham P.. Jr., Gloucester, Mass. 
Lunt, Clarence W., 113 Dudley st., Roxbury, Mass. 
Manley, Henry, City Engineer's Office, Boston, Mass. 
Mason, James D., 11 Pemberton sq., Boston, Mass. 
May, Frank A., 74 Tremont st.. Boston, Mass. 
McClintock, J. Y., B. & M. R. R. Office, Boston, Mass. 
Mitchell, Henry, 8 Pemberton sq., Boston, Mass. 
Nichols, William Ripley, Massachusetts Institute of Tech- 
nology, Boston, Mass. 
Nichols, Lewis A., 75 Devonshire st., Boston, Mass. 
Nott, Samuel, Hartford, Conn. 
Noyes, Albert F., City Engineer, Newton, Mass. 
Oliver, M. W., Winchester, Mass. 
Philbrick, Edward 8., 12 West st., Boston, Mass. 
Phinney, H. W. B., Colonnade House, Brookline, Mass. 
Putnam, N. B., Salem, Mass. 
Rice, George 3., 74 Tremont street, Boston, Mass 
Rice, L. Frederick, 9 Pemberton sq., Boston, Mass. | 
Richards, Robert H., Massachusetts Institute of Technology, | 


Boston, Mass. 
. Y. &N. E.R. R. Office, Boston, 


a. George T., N 

Mass. 
Sawyer, Edward, 60 Congress street, Boston, Mass. 
Shepard, Walter, Winter street, Harrison square, Mass. 
Shirreffs, Reuben, C. B. & Q. R. R. Office, Chicago, Il. | 
Stewart, J. Harry, Portsmouth, N. H. 
Tinkham, 8. Everett, City Engineer's Office, Poston, Mass. 
Tucker, Frank C., Natick, Mass. 
Turner, E_ K., Marblehead, Mass. 
Walling. Henry F., 102 Chauncy street, Boston, Masa. 
Watson, William, 107 Marlborough street, Boston, Mass. 
White, W. Howard, C. B. & Q. R. R. Office, Chicago, Ill. 
Whitney, Frank O., City Hall, Boston, Mass. 
Whittaker, Channing, Massachusetts Institute of Tech- 

nology, Boston, Mass. 
Whittaker, William, 1 Palmer Place, Roxbury, Mass. 
Wightman, Henry M., City Engineer, Boston, Mass. 
Winslow, Ephraim N., 0. C. R. R. Office, Boston, Mass. | 
Wood, Henry G., Natick, Mass. | 
Woodward, R. E., 17 Mossland street, Somerville, Mass. | 


CORRESPONDING MEMBERS. 
Haswell, Charles H., 6 Bowling Green, New York, N. Y. 
Pike, W. A., Orono, Maine. 


HONORARY MEMBERS. 

Blase, John H., 77 Kilby street, Boston, Mass. 
Chesbrough, E. 8., Chicago, Ill. 

Darracott, Franklin, 28 State street, Boston, Mass. 
Felton, S. M., Thurlow, Penn. 

Johnson, Samuel F., 192 Main street, Charlestown, Mass. 
Parker, George A , South Lancaster, Mass. 

Sickels, Thomas E. 

Whitwell, William S., 68 Devonshire street, Boston, Mass. 


| 
| 








MEMORIAL. | 





To the Senate and House of Representatives of the 
Inited States, in Congress assembled : 
The undersigned, members of the American 
Metrological Society and others, beg leave respect- 
fully to represent : 


| Coinage, 


tal, $2,000,000. 





t the metric system of weights and measures 
has been established by law, and is now in general | 
use in nearly every country of continental Europe, | 
the only important exception being the Ri 
— ; 

at, on this continent, the same system has 
been adopted by Brazil, Mexico, and the republics 


ENGINEERING NEWS. 


gaged in commerce, as well as by many manu- 


acturers, professional men and others, and that it 
is there, as well as in our own country, commonly 
employed by men of science in their computations 
and investigations ; 

That in the United States, moreover, by acts 
passed in 1866, the use of that system is permis- 
sory in business transactions, and the postmaster- 
general is authorized to employ it coeds for 
postal purposes, while by the international postal 
convention of 1874 it is already used in the post- 
oftice for the foreign correspondence of the 
country; that a wide-spread interest has been 
awakened among our citizens in recent years on 
the subject of metrological reform, which has 
manifested itself in the adoption, by many scienti- 
fic and educational associations, and by organiza- 
tions of the scientific professions, of resolutions 
favoring the introduction of the metric system for 
exclusive use into the country, and by the forma- 
tion of societies expressly to promote this object ; 

That, at the last session of the Forty-fifth Con- 
gress, a report was presented by the Committee on 
Jeights and Measures of the House of 
Representatives, recommending the passage of an 
act permitting and requiring the use of the metric 
denominations of weight and measure in the cus- 
tom-houses of the United States, and prescribing 
simple rules for the assessment of duties upon 
metric invoices, which recommendation was re- 
newed by the same committee, at the special ses- 
sion of the Forty-sixth Congress, held early in the 
year 1879, but has hitherto remained unacted up- 
on; and that such an enactment would, in the be- 
lief of the undersigned, be a wise measure of pub- 
lic policy, inasmuch as it would sensibly relieve 
the laboriousness of transactions with the custom- 
houses, while it would at the same time contribute 
to ‘familiarize our people with the details of a 
metrological system which is now in general use 
in other portions of the civilized world, and thus 
to facilitate the ultimate assimilation of our own 
system to that which is evidently destined to be 
the common system of all mankind. 

In view of these considerations, your memorial- 


| ists en y pray, that the attention of your 
| honorabl 


e body may be early directed to the 
recommendations of the Committee on Coinage, 
Weights and Measures above referred to, and that 
it may seem good to you to give effect to those 
recommendations, by the speedy enactment of a 
law authorizing and requiring the use of the metric 
denominations of weight and measure in the cus- 
tom-houses of the United States, and defining the 


| mode in which duties may be assessed on metric 
|invoices of merchandise imported through the 


same. 

And your memorialists will ever pray, etc. 

[The office of the Secretary of the Metrological 
Society is at the School of Mines, Columbia Col- 
lenge, East Forty-ninth street, New York City. 
Prof. T. Egleston is Secretary. ] 





2” We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us. 


GAS AND WATER. 
Pittsburgh is getting more excited in regard to the 
quality of its water. 


Newark, N. J., is excited in regard to the reputed im- 
purity of its aqueduct water. 


The town of Gardiner, Mass., is seriously agitating 


| the question of constructing water-works. 


The council of St. Henri, Can., is discussing the ad- 


| visability of obtaining water from the St. Cunegonde 
| water-works. 


The New York Citizens’ Gas-Light Company filed 
articles of incorporation, at Albany, on the 18th. Capi- 


Gloucester, Mass., is in want of a water supply, and 


| is considering the sources of supply, cost of introduction, 
| and probable income. 


It isstated that the water-works .uestion at Joliet, 
Ill., has been about settled, with fair prospects of the 
city having the improvement at an early day. 

A bill to authorize the city of Lynn to raise additional 
funds to complete its water-works was ordered to a third 
reading in the Massachusetts State Senate last Monday. 

The Water Board of Boston, with the State Board of 
Health, recently visited Natick, for the purpose of in- 


specting the sources of contamination of the waters of 


Lake Cochituate. 


The Milwaukee City En 


r’s specifications for three 
new Siemens-Martin stee 


nds of the printer. 
The Milwaukee Sentinel says the total consump- 


boilers and one 12,000,000- 
poles eae for the pumping works, are complete and | 
in 
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& Sperry, of New York, to supply the town with water, 
and adopted it. 

The total receipts of the Toledo (O.) Water-Works, ac 
cording to the recent message of the Mayor, during the 
year 1879, amounted to $26,481.95, and the expenses 
to $23,959.55. The Mayor recommends the laying of a 
considerable length of 20-inch cast-iron mains during 
the present season. 


The town of Rush, N. Y., which has for some years 
been trying to collect from the city of Rochester taxes 
on water-works property within its borders, which the 
city claimed was untaxable, bas been again beaten in 
the Court of Appeals and compelled to pay the costs, 
which are very heavy. 

The report of reference to the Committee on Finance, 
Boston Common Council, to provide means for an appro 
priation ef $280,000 for a contract for water pipes for 
anew main from Chestnut Hill reservoir to the city 
came up by special assignment, and was referred to the 
Committee on Finance. 


The preliminary work upon the proposed new water 
works at Brockton, Mass., has commenced, and it is 
stated that they will be pressed forward vigorously to 
completion, under the superintendence of Phinehas 
Ball, C. E., the well-known hydraulic engineer, of 
Worcester, Mass., as Chief Engineer of Construction. 


The Senate has passed the bill introduced by Senator 
Hill, of Colorado, directing the Secretary of the Interior 
to sink two artesiun wells at different points inthe great 
belt of arid land lying east of the Rocky Mountains for 
the purpose of experiment to ascertain whether that 
country cannot be made fertile by this method. Twenty 
thousand dollars is appropriated for the purpose. 


Marlboro’, Mass., a town of about 10,000 inhabitante, 
is talking of constructing water-works. A charter there- 
for was granted by the State Legislature in 1873, and 
preliminary surveys were made by Phinehas Ball, Esq., 
of Worcester, Mass. The charter having expired, 
measures are now being taken for its renewal, and a 
committee has been visiting adjacent cities and towns 
to make investigations of their different systems of 
water-works, 

The Boston Journal of the 17th inst. says: ** The mass 
ive engine at the pumping sta'ion of the water-works 
at Newton, Mass., has again settled considerably, and is 
now unfit for service. he water will consequently be 
pumped with a small relief engine, until a portion of 
the conduit from the filtering gallery to the pump well 
is rebuilt, when the engine will be once more propped 
up. The engines and boilers must ultimately be placed 
upon piling and granite foundations.” 

A dispatch from Eau Claire, Wis., to the St. Paul and 
Minneapolis Pioneer-Press, under date of March 13, 
says: “The Board of Trade and ‘ ity Council have 
under consideration a proposition from Messrs. Swift & 
Gray, of St. Louis, to construct water-works for general 
use, which seems to meet with general favor. The firm 
proposes to lay nine miles of pipe, furnish a certain 
number of hydrants, and asks the right of way and use 
of water power. The estimated cost of putting in the 
works is $160,000. The proposition is likely to be ac- 

| cepted, and if such be the case the work of constructing 
the same will be commenced immediately.” 


ELECTRICITY. 


An electric light company is being formed in Chicago 
for the purpose of introducing the invention of Chas. A. 
Hussey. 

The machinery for the electric light to be placed on 
the new court-house at Wabash, Ind., will be put up in 
a few days. 

Geo. R. Carey, of Boston, Mass., claims that he has an 
instrument which is capable of transmitting telegraph- 
ically an image of any object, and making a permanent 
impression of it at a distant point. 

The Milwaukee Sentinel, of the 15th inst., has an 
illustrated description of the Elgin Acoustic Telephone. 
It is extremely simple and economical in construction. 
The article states: *‘ But the most wonderful test is the 
one which nas been tried of getting at such a distance 
from the instrument that by no possibility can sounds 
be heard, and then taking the wire between the teeth. A 
person quite deaf can understand words spoken in a 
moderate tone, the effect being the same as follows from 
the use of an audiphone.” 


On the evening of the 16th-W. E. Sawyer gave an ex- 
hibition in New York of his electric light. In appear- 
ance the lamps much resemble Argand gas-burners. 
There was an upright glass cylinder hermetically sealed 

}and containing nitrogen in which was an incandescent 
pencil of carbon. The novelties are a cement which 
makes the cylinder perfectly tight, an automatic feeding 
apparatus for pushing up the carbon pencil as fast as re- 
quired, and an attachment by which each light can be 
regulated by itself without in any way affecting the 
others. 

——+ $e 


STREETS, DRAINAGE, ETC. 


The City Engineer of Akron, O., has reported to the 
City Council that $20,207.65 will be needed to pave 
3,356 feet on East Market street, or $6.02 per lineal foot. 
The bill aliowing the City Council of Columbus, O., to 
make a special levy to provide for interest on $150,000 
| of sewer bonds to be issued for the construction of the 
eastern and northwestern trunk sewers in that city, was 
| passed by the lower house of the Ohio State Legislature 
on the 15th inst. 


Health Commissioner Wight, of Milwaukee, has for- 


ae be — ye poe eee sting Se 13th 
» Was 79, 3 the average dally Increase | abating the river nuisance. ‘The plan substantially 
over the same day, year, was 1,682,749. | consists in the construction and tayin of a system of 

Silver Cliff, Colorad», is to have water-works. The | timber pipes with the ate ca ty of conveying 
patent to the town site was issued by the United States | 100,000,000 gallons of liquid in ot howe. to serve the 


vernment on the 20th ult., and on the 28th ult., the double of intercepting sewers and of conduits 
Etnabitants voted on « proposition of Messrs. Stevenson through which to pump foul water from the rivers, 


of Central and South America generally ; 

That, in Great Britain, the use of the system | 
has, since 1864, been made legal for all business 
transactions involving the use of quantities ; that 
its — for exclusive use in that country is 
strongly advocated by importers and persons en- 


warded to the special committee of thirteen, plans for 
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Railroad, which is now grading in the upper end of Le- | 
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There is no difficulty in constructing such pipes with | 
staves from four inches to six inches thick, according 
to the size of pipe required. The pipes should be laid be- 
low datum line, so as to be covered perpetually with 
water. They would then be more durable than iron.” 
The estimate for this portion of the work is $164,670, 
and placing the cost of the pumping work at $35,330, 
the total would be $200,000. Such a double-working 
system of complete interception of sewage and of flush- 
ing at all points would keep the rivers perfectly sweet 
for an indefinite time to come. It would remove all 
pollution a mile and a half farther away from the intake 
of the water-works, The plan further states that the 
work could be completed ina few months if ordinary 
and cheap machinery were used for pumping. 


The Mayor of Toledo, O., in his recent message to the 
Common Council, states the amount to have been ex-| 
pended during the past year upon the streets of that) 
city as $21,990.74, the total length of streets under the 
control of the Street Commissioner being 271 miles. The ' 
Mayor recommends the purchase, as soon as possible, by | 
the city, of a heavy street roller for macadamizing pur- | 
poses, 

At a regular meeting of the Boston Society of Civil 
Engineers, held Sept. 17, 1879: Mr. Joseph P. Davis, 
City Engineer of Boston, brought tothe attention of the 
Society Isaac Shone’s Pneumatic Sewerage system, 
which consists of the use of compressed air for raising 
the sewage of limited districts, by means of a self-acting 
machine called an ‘ ejector,” to the level of the street | 
sewers, A city having been divided into districts, each 
district would be supplied with an “ejector,” placed in| 
the most convenient location for connecting directly | 
with the houses. When the “ ejector” is full, a valve is | 
tripped, supplying compressed air, thereby discharging | 
the sewage into the street sewers. All the ‘“ ejectors” | 
are connneted with a central station for compressing air. 
Mr. Shone proposes to separate the rain water from the | 
house drainage, thereby rendering the sewage more val- | 
uable, as it ismore regular, in quantity and quality. The | 
system is particularly applicable tolow-lying and flat dis- | 
tricts, as the street sewers can beplaced very near the sur- | 
face. Among other advantages the inventor claims that 
the houses are effectually severed from the main sewers, 
thereby preventing any trouble with sewer gas; also 
that pail gradients can be obtained for house drains in | 
all cases. This machine has been used on a farm in| 
Wrexham, England, for a considerable time, and with- | 
out failure of action. Incidental to this, Mr. Davis ex- | 
oa Mr. —- Frizells’ proposed method of pump- 
ng the sew: of Boston, by using the rise and fall of | 
the tide for obtaining compressed air. 


srhalalcsalaiaierleseiis 
BRIDGES. | 

The Lansingburgh-Cohoes bridge will be finished by | 
the Ist of May. 


It is designed to build a bridge between Blanchard and 
Nissouri, Ontario, Can. 


A bridge to cost $3,659 is to be built over the Thames | 
at Moraviantown, Canada. 


The Grand Junction engineer has completed the plans 
for bridging the Trent at Hastings, Can. 


The contract for building four bridges on the Nasb- | 
ville & Florence road has been awarded to the Louisville 
Bridge Company, at Louisville, Ky. 

Cofrode & Saylor, of the Philadelphia Brid 
have taken the contract for a large highway 
Chester, Pa. The contract price is $11,950. 


The Chief Engineer of Cincinnati, was instructed, at 
the last anaes of the Board of Public Works, to ng 
pare plans and specifications for a bridge over Mill- 
creek. 


A bill is now before the Ohio Legislature to authorize 
the Commissioners of Franklin County to build anew 
bridge over the Scioto River on West Broad street, Co- 
lumbus. 


The citizens of Augusta, Ga., have voted to subscribe 
$50,000 to the Augusta & Knoxville Railroad, to builda 
bridge across the Savannah River. The road is graded 
from Augusta to Greenwood, 8S. C., and will soon be 
ready for the iron. ' 

The New Jersey Steel & Iron Co., at Trenton, N. J., | 
has just shi the iron work for two bridges on the 
Lake Erie & Western road. Work isin progress on an 
iron bridge for the city of Baltimore, and an iron pier 
for the Baltimore & Ohio road. 

In St. Louis the contract for iron-work for Twelfth 
street bridge was awarded to H. 8S. Hopkins & Co., for 
$3,215; contract for Gravois road bridge to Fruin & 
Co., for $2,850; for foundation piers of Jefferson avenue | 
bridge to Skrainka & Vieths, for $1,682. 

The draw-bridge over the Minnesota River at Mankato, 
built by the Canton Wrought Iron Bridge Company 
has been accepted by the city authorities, There is still 
much trouble in regar.1 to the proposed South Toledo 
Bridge, and its construction is bx no means assured. 

The Pennsylvania, Poughkeepsie & New England | 


y 


Works, 
idge at 





high County, expects to break ground just above Port- 
land, early next week, for foundations for the abutments | 
ofa bridge with which they mean to span the Delaware | 
at that point. 


The new wagon bridge across the Minnesota River at 
Mankato, Minn., is just completed and opened to travel, 
was built by the ¥ rought Iron Bridge Company, of 
Canton, ©. Two fixed spans, 159 feet.each and swing | 
of 192 feet; 18 feet roadway, 23 feet depth; extreme | 
length of bridge and approaches, 810 feet; entire cost | 
of the work, $29,000. 

The Chicago, Rock Island & Pacific Railroad Company | 
has just awarded contracts for 18 iron bridges, all of | 
which are to be built on the lowa and Southwestern Di- | 
visions. The contracts cover over 2,000 lineal feet of 
a . The estimated cost of the 18 structures is 
@27) *Oub. In addition to these improvements, contracts 
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have been let by the compa 
122 new wooden bri , and 3 000,000 feet of lumber 
will be used in repairing old bridges. 


The United States authorities will ree ae a. 
uy 


| tions to the erection of a hae over 


for the constrnction of 


| 


River at Walnut street. Philade a In a communica- | 


tion upon this subject, H. G. Wright, Chief E: 
U. 8. A., states: ‘‘In the absence of a general 


w of 
Congress in regard to the construction of bridges over 


navigable waters of the United States, and in view of Minneapolis road w 
| the fact that all of the bridges (four or five in number) | a line of steamers will probably ply between 
over the Schuylkill River have been erected by State of Ludington and Monitowoc, 


authority, it does not seem advisable that the War De- 


partment should take any part in relation to the bridge 
referred to.” 


The Philadelphia Press says: ‘* A large force of men, | 


under the direction of Chief Engineer and Surveyor 
Samuel L. Smedley, are at work on the approaches to 
the Chestnut-streat bridge. They are driving heavy 


,iron rods through the masonry of the approaches, 


which are intended by the use of iron plates to bind the 
walls together, and thus a them from further 
spreading. The main abutment stands upon 400 piles, 
26 feet in length, driven to solid rock, so that there is 
no danger of any of the masonry sinking. The abut- 
ment is connected with the retaining wall of the ~. 
pomees by two iron and brick arches of 52 feet and 
eet span respectively. The Chief Engineer states, as an 
additional measure of safety, six lines of timber, con- 
sisting of four pieces, each one foot square, and from 50 


to 60 feet in length, are being placed underground, | 


below the springing line of these arches, and near high- 
water mark, in order to put an end toa slight move- 
ment of the main abutment westward, which is appar- 
ent on the roadway by the raising of the stone arches at 
the crown.” 
a 
RAILROADS. 

The Southern Pacifice Railroad was completed to Tuc- 
son, on the 17th, and the track was laid through the 
town. 


The contract for building the Danville & Mattoon 
railroad has been awarded to Messrs. Lee & Sprout, of 
St. Louis. 

It is rumored that the Cincinnati & Eastern (narrow 
guage) Railroad is thinking of changing to the stand- 
ard gauge. 


The Twin Valley & Greenville (narrow gauge) Rail- 


| road is meeting with encouraging probabilities of ulti- 


mate success. 


The citizens of Findlay, O., raised $800 to prosecute 
their portion of the survey of the Columbus, Findlay & 
Northwestern Railroad. 


It is rumored that the Springtield, St. Paris & Sidney 
Railway will not be built becnaes the requisite amount 
of stock cannot be obtained, 


On the first of next month the Indiana, Bloomington 
& Western folks will receive 1,000 tons of steel rails, 


| and another 1,000 tons in June. 


The Atlantic & Great Western Railroad Compan 
has been metamorphosed into the New York, Pennsyl- 
vania & Ohio Railroad Company. 


A company has been ote’ for building a railroad 
from Pueblo, by way of Chiff Springs, to Rosita and 
Silver Cliff, Colorado, before Jan. 1, 1881. 

The New York, Pennsylvania & Ohio Railway was 
formally incorporated on the 15th, and the certificate 
— to Columbus, O., to be filed with the Secretary of 

tate. 


The Janesville, Beloit & Rockford Railroad Company 
filed articles of association with the Secretary of State. 
Wis., on the 10th inst. The object is to build a road 
from Janesville to Beloit. 


Engineer W. Murdoch has been assigned the charge of 
the construction of the second 100 miles of the Canadian 
Pacific Colonization Railway west from Winni the 
oversight of the first 100 miles being added to Mr J o Rk 
Rowan’s duty. 


A contract has been let for the construction of the 

Wisconsin & Minnesota Railway from Colby to Chip- 

ae 64 miles, the a to be in running order by 

. 1, thus giving another competing line from St. 
Paul cuawatl. - 

On the 15th, Mayor Cooper signed the resolution of 
the Common Council giving permission to the Pneuma- 
tic Tramway Company to run one of its cars on the 
Second Avenue Surface Road as an experiment, and for 
a period not exceeding three months. 


A dispatch from Huntington, Ind., states: ‘‘ The 
Board of County Com oners has ordered a special 
election to be held on April 20, in Lancaster Township, 
in this county. for the —— of voting aid for the 
Fort Wayne & Terre Haute road.” 

Mr. Waldron, manager of the Lake Erie & Western 
Railway, announces that the fifty-three miles of road 
forming the connecting link between Celina, O., and 
Muncie, Ind., will be completed in a few days, when 
trains will be run through from Fremont, O., to Bloom- 
ington, I1l., a distance of 370 miles. 


Iron for the Brooklyn Elevated Railroad arrived in 


| large quantities on the 15th, and was distributed — 


the Park avenue portion of the route. It is e 

that it will be erected at the rateof ninety tonsa day, 
and that by May 1 the superstructnre will be up as far 
as Grand and Lexington avenues. 


J. L. Randolph, engineer of the Baltimore & Ohio 
Railroad Company, announces that will be re- 
ceived at Somerset, Pa., until the 
ing, masonry, cross-ties and ballast for the Somerset & 
Cambria Railroad, leading from Somerset to Johns- 
town, Pa. , a distance of thirty-seven miles. 


Ten miles of the extension of the Davenport & North- 


western division of the Chicago, Milwaukee & St. Paul 
Railroad have been ironed, north of Fayette. There are 





th inst., for grad- | 


} 
i 
| 
| 
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eighteen miles more of track to be put down to reach 


Fort Atkinson, and it is expected that trains will be run- 
— between Davenport and that place within thirty 
ays. 

The St. Paul & Sioux City, the Chicago, St. Paul & 
Minneapolis and the North Wisconsin rai have 
consolidated under the new name St. Paul, Omaha & 
Chicago. The Wisconsin branch will be extended to 
Bayfield, on Lake a ior, a distance of 135 miles. The 

ill be carried to Lake Michigan, and 
e ports 


-- oe 


RIVERS AND HARBORS. 


St. Cloud (Minn.) petitions Congress for an —— 
tion of $100,000 to improve the river at that place. 


The Morris Canal (N. J.) bed has been thoroughly 
— and it is proposed to re-open navigation this 
week, 


Manistee River, Wis., is to be dredged from lake to 
lake. The expense, $15,000, will be borne by the lum- 
bermen. 


The steamer Northwest left Detroit for Cleveland on 
the 9th. It was the earliest arrival on record by more 
than a week. 


The Board of Public Works of Milwaukee has pre- 
red, for the third time, the n resolutions, 
riptions and plans for straightening and widening 
the channel of the Kinnickinnic River, between Clinton 
street and Lincoln avenue. 


The Wisconsin Legislature has passed a bill requesting 
Congress to make an appropriation to re-open the chan- 
nel of Wolf River, in the northern part of the State. 
Also a bill authorizing R. D. Shelsweek to build a pier 
extending into the waters of Lake Michigan. 

The estimated cost of the Trent Valley Canal is $8,- 
000,000. A dispatch from Ottawa, Can., dated the 
12th, says: ‘‘A deputation from Kingsville was intro- 
duced to-day to the Ministers of Public Works and In- 
terior, by Mr. J. C. Patterson, respecting the erection of 
a harbor of refuge at Kingsville. 

The efforts to reclaim the bottom lands between 
Quincy and Warsaw, ILil., are nearly completed, and 
bring about 20,000 acres of fertile lands into immediate 
cultivation. The levee is so near completion that pro- 
tection-from high water is now accomplished. As the 
results of this work the general health along the river 
bottom is improved, lands are brought into immediate 
cultivation, and navigation is improved. 

The report of the Mississippi River Commissicn, ee 
sented a few days since, was not unanimous, and Gen. 
Harrison, of Indianapolis, and Gen. Comstock, of De- 
troit, have filed a minority — in which they hold 
that levees are of very little value in improving the low- 
water navigation of the river. They claim that bad 
navigation arises from excessive low-water width at 
certain places, and must be cured by contracting such 
low-water width to about 3,000 feet. This contraction 
must be effected by work in the bed of the river, and 
not by levees on top of its banks, out of contact with the 
low-water river. They admit the necessity of levees in 
—— alluvial lands against destructive floods, and 

obtain such protection they advise the closing of such 
gaps as now exist. 


CONTRACTING, MISCELLANEOUS, ETC. 
Marysville, Ohio, is to have a new court-house., 
. Louisville is agitating the question of a new custom 
ouse. 


Work on the new union depot at St. Paul will be 
commenced next month. 


Madoc, Canada, has many advantages for the es- 
ber smelting works. . 

Sandusky, Ohio, is talking of erecting new city build- 
ings at a cost of $18,000. 

The Dominion Parliament bas passed a bill to incor- 
porate the St. Clair & Lake Erie Navigation Company. 

The plans for the new court house at Lafayette, Ind., 
have been selected; and work will commence as soon as 
possible. 

Public improvements of a permanent character at 
Duluth, to be completed this year, will foot up, at the 
very lowest estimate, $500,000. 


In the New York Legislature, the bill es 
$1,500,000 for the completion of the capitol, has passed 
the Senate and gone to the House. 

The Consolidated Safety Valve Company, of Boston, 
is stated to be some two months behind orders, and is 
putting in new tools and taking more shop-room. 


The Dean Steam lage Company, of Holyoke, Mass., 
is about to make an addition to its establishment, in 
the shape of an additional shop about 50 feet long. 


A conference was recently held at Watertown, N. Y., 
for the of organizing a company, for a steam- 
boat line from Cape Vincent to Montreai, with a capital 
of $175,000. 

The Chapman Valve Manufacturing Company, of Ind 
ian Orchard, Mass., has lately added to its extensive 
works an addition of 50x feet, and is about to 
manufacture a new fire hydrant with independent 
valves. 

On the 16th the House Committee on Public 
and Grounds agreed to recommend the erection of a pu 
lic building at St. Joseph, Mo,, at a cost not to exceed 
$100,000; also. a public building at Altoona, Pa., not to 
exceed $60,000. a. 

The Springfield Republican says:*‘ The Geo. F. Blake 
Mawatereering Oounon , of Boston, proprietors of 
Knowles Steam Pump Works, at Warren, Mass., ha 
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Tribune Building, a York City. | 


GEO. H. FROST, Proprietor. 


‘SATURDAY, MARCH § 27, 1880. _ 


We ‘have veosived a commeanication » from ‘Chas. 
G. Darrach, C. E., Principal Assistant Engineer of 
the Philadelphia Water Works, in relation to. the 
article on ‘‘ The Future Water Supply of Philadel- 
phia,” published by us last week. Owing to a press 
of other matter and the late receipt of Mr. Dar- 
rach’s communication, we are obliged to defer its 
publication until next week. 


ee 

Tue Republican of St. Louis, Mo., of March 22, 
publishes in full the report of the Mississippi River 
Commission, dated February 17, 1850. It is in 
small type, without leads. and occupies one entire | 
page of the paper. The report is signed by Q. A. | 
Gillmore, Brevet Maj.-Gen. and Col. U.S. Engin- 
eers, President; Charles R. Suter, Major U. 8. 
Engineers; Henry Mitchell, Assistant U.S. Coast 
Survey; Jas. B. Eads, B. M. Harrod. As the re- 
port is an interesting one and of great value to 
civil engineers, we shall endeavor to publish it in 


full, some time in the near future. 


NOTES ON ENGINEERING IN NEW YORK 
CITY AND VICINITY. 


BUREAU OF SEWERS.—Work now in progress in 
this department is mostly of a local character and 
minor importance, except the outlet-sewer, at the 
foot of One Hundred and Thirty-fifth street, Harlem 
River. This has been put under contract; will be 
completed before the coming summer, and will dis- 
charge the sewage of a large and rapidly-growing 
district intothe swift tideway of the Harlem, until 
it may be advisable for the public-health to inter- 
cept the sewage discharged into this river, and 
convey it to other points of disposal. The other 
work will be commenced as soon as the contracts 
are executed, and will aggregate about 8,920 feet 
in length; all work now in progress will prpbably 
be completed during the current year. 

At the foot of Houston street it was necessary to 
extend the sewer, so that the sewage might be car- 
ried away by the tide, and thus ubviate the fouling 
of the slips. This required 255 linear feet of brick 
sewer of an interior diameter of four feet, and 230 
feet of iron sewer of the same dimension. The 
last mentioned portion is of galvanized wrought 
iron boiler plate, one-half inch thick and cut into 
sections four feet in length. These are joined by 
sleeves, double-riveted, and three compensating 
joints made to allow for expansion and contraction. 
A timber foundation was constructed from the 
bulkhead to the end of the pier, and bolted to piles 
by wrought-iron straps. Rests, made of iron straps 
bolted to the piles, were placed to receive the tube. 
This tube, made into sections 60 feet long and’ 
weighing 14 tons, was lowered by shears and tackle | 
into the trench excavated for the brick sewer, | 
and filled with empty barrels. By this ingenious | 
device it was floated on the rising tide, navigated 
to the proper position, where it was joined by a! 
sleeve to the section previously laid and riveted. It | 
was left by the ebbing waters on the straps placed 
to receive it. The whole is held down by diagonal 
braces resting on the top of the pipe and bolted to 
the piles. The extreme end of the pipe is closed by 
a cap bolted on—to prevent back pressure of the 
wind in the interior of the sewer—while a longi- 
tudinal opening at the end, on the under side, | 
permits free passage for the sewage at all times. 

The Bureau of Sewers of New York city is under | 
the control of the Department of Public Works ; | 
the engineer in charge of this bureau is Stevenson | 
Towle, Member A. 8. C. E., who receives a salary | 
of four thousand dollars ; the first-assistant engi- | 








| 


neer is Charles H. Myers, Member A. S. C. E., A. S. C. E., of Providence, engineer in charge. 


whose salary is twenty-five hundred dollars. The | 
principal office is Room 21, City Hall. 


| 
ENGINEERING Min EWS. | 


| granite face work; cut beds, builds and joints laid in 
|cement mortar; the backing is made up of rubble 


| about 70 feet wide, with 15 feet depth at low water, 


29,000 cubic yards of mud, which will probably be 
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lil 
asians Dusieenee. —S. B. | Cushing é & Co., os 
Civil Engineers, 21S. Main street, Providence, R. L., 

are at present engaged in the construction of adam 

at Blackstone, Mass. This structure is composed of 


PERSONAL. 





A recent Washington telegram to the Cincinnati 
Enquirer says: ** Captain J. W. Cuyler, of the 
Corps of Army Engineers, has been ordered to Cin- 
cinnati to relieve Major Wm. E. Merrill of the 


masonry laid in cement mortar and concrete ; the labors connected with the improvements of the 


coping’ is of dressed granite 7 ft. deep and 18 in. Little Kanawha, Guyandotte, and Big Sandy 
thick; the dam averages about 11 ft. high; it is built | rivers, of West Virginia, and the improvement of 
ona curve with a chord of 140 ft. and middle | the Kentuc ky River. The object of this is to en- 
ordinate of 12.65 ft., foundation length. | able Major Merrill to give his sole attention to the 

Messrs. Cushing & Co. have also made pre | more important work of the improvement of the 
liminary surveys, etc., and are now at work on Lower Ohio. Major Merrill stands high with the 
plans and estimates for a stone dam, bulkheads, hs ‘hief Engineer, and it is because he has taken too 
trench, etc., in connection with proposed woolen | much on his hands, that a competent officer has 
mill at Southbridge, Mass; also preliminary sur- | | been detailed to relieve him of some of the less im- 
veys, etc., for adam, ete., at Westville, Mass., in portant improvements under his charge.” 
connection with a proposed cotton mill. Thisdam 
is to be 30 ft. high ; the other about 12 ft. high. |of the Cincinnati Enquirer : 

[Mr. S. B. Cushing, of the above enterprising) ‘It is said that General Adna Anderson, who was 
firm of civil engineers, is the son and successor of |a short time since elected Chief Engineer of the 
the eminent hydraulic engineer of the same name, Northern Pacific Railroad, receives a larger salary, 
who was consulting engineer for the Providence | and has located and constructed more miles of rail- 
Water-Works, and who was, for many years, one | road than any other American engineer. He be- 
of the most prominent members of the profession | gan his profession on the Western Railroad of Mas- 
in New England. The present firm make a | sachusetts thirty-five years ago ; was Locating En- 
specialty of cotton and woolen mill engineer- | gineer of the Michigan Southern and Northern In- 
ing, in which they have had an extensive expe-|diana, the Mobile and Ohio, and other lines ; be- 
rience. | fore the war was Chief Engineer of the Tennessee 

A NEw COAL PIER AT PROVIDENCE.—The New |& Alabama, Edgefield & Kentucky, and other 
York, Providence & Boston Railroad Company | Southern roads. Afterward he was Chief Engineer 
commenced . the construction, in the westerly side |Of Construction of the government's military 
of Providence Harbor, about two miles southerly | Tads; the Superintendent of the Kansas Pacific; 
from the centre of the city, of a pier which is in- | Vice-President and General Manager of the Toledo, 
tended to be the medium of the transhipment of | Wabash & Western, and later Receiver of the 
coal, lumber, cotton, wool, and other heavy or | Chicago, Danville & Vincennes, and more recent- 
bulky merchandise from the vessels which deliver | | ly, Chief Engineer and General Manager of some 
it at Providence through Narragansett Bay to the Kentucky roads. He isa man in the prime of life, 
Pawtuxet Valley Railroad, a branch of the above | 4nd full of grit and resources.’ 
named N. Y., P. & B. R. R., over whose rails it| Regarding the retirement of Brevet Brigadier- 
will be conveyed and delivered at the various and |General Jas. H. Simpson, Colonel of Engineers, 
numerous manufacturing villages through which | U. 8. A., the Missouri Republican, of St. Louis, of 
it passes in its course from Providence to Hope ja recent date, says; ‘‘Gen. J. H. Simpson, who 
Village, on the north branch of the Pawtuxet | for over seven years has been in charge at this 
River. The pier is to be 80 feet wide by 600 feet | point of the improvement of the Mississippi River, 
long, and planked at a level of 41; feet above mean | from the mouth of the Illinois to the mouth of the 
high-water level, the easterly end abutting on the | Ohio, and of the Osage River, on his application, 
harbor line and the westerly end connected with the | will be retired, the change to take effect on March 
shore by a pile bridge—partly of single and partly | 31. He will be relieved in the duties of the office 
of double track—870 feet in length, making the | here, by his assistant, Capt. Ernst, of the Engineer 
distance from the shore to the outer end of the pier | Corps. Gen. Simpson goes to St. Paul, his future 
1,470 feet. The bridge is designed only for the pass-| home. He entered West Point 52 years ago, and 
age of railway trains, no accommodations for | has been in constant service 48 years. In 1849, he 
teams or carriages being at present contemplated. | made the exploration of the Pueblo ruins, on the 
These works will contain no masonry except the | Rio Chico, New Mexico, and of Utah, in 1858-59, 
small abutment which receives the shore end of the | of which explorations several volumes were pub- 
single-track bridge. The foundations are to be | lished by the government. Gen. Simpson has the 
wholly of piles, of which about 1,800 will be used, | credit, also, of straightening Fremont’s route from 
of lengths running from 20 feet to 70 feet, upward | 500 miles to 300 miles over the great basin be- 
of 1,200 being of the length last named. All the | tween Salt Lake City and Genoa, at the foot of the 
piles exceeding 50 feet in length are to be of | Sierra Nevadas, During his residence in St. Louis, 
southern hard pine, and all of 50 feet and under of | the General has made troops of friends, by whom 
chestnut. The timbering and planking will be of | he will be missed.” 
southern hard pine. The plan contemplates the, gir John B. MacNeill, late Professor of Civil En- 
construction of 24 coal pockets to contain 100 tons | ' gineering at Trinity College, Dublin, died at South 
each, but these have not yet been placed under | | Kensington on the 2d inst., aged eighty-seven years. 
contract. The contract for building the pier and | He was born at Dundalk, Ireland, in 1793, and was 
approach has been awarded to Mr. A. F, Chapman, | the last survivor of that group of great engineers 
of Watkins, N. Y., at about $34,000. | who almost a generation ago conferred on Ireland 

It is intended to provide a channel from the main | by their genius and enterprise a magnificent sys- 
channel of the harbor to the shore end of the pier | tem of railways and all its attendant advantages. 
He was to Ireland what the Stephensons, Bru- 
nels and others were to England. He settled 
| the gauge for Ireland. He invented the iron 
done by the railroad company. \ lattice bridge and many other improvements 

The track of the railway is already laid and in | which have stood the test of time, and at one pe- 
use down to the abutment at the water’s edge. | riod his professional engagements were almost un- 

This work is under the general direction of Mr. | precedented. During the famines in Ireland he 
A. S. Mathews, chief engineer of the N. Y., P. & | rendered signal service to government and his 
B. R. R., of Stonington, Conn., and is directly | country by devising means for mitigating the pre- 
| superintended by Mr. Geo. C. Tingley, Member | vailing distress. Sir John MacNeill, besides being 
in the front rank of his profession, was an admir- 
able artist, and his many friends will long remem- 
ber him as a warm-hearted and most accomplished 


We take the following item from a recent issue 











requiring the dredging and removal of about 


The pier and approach are to be completed by 
first day of July, 1880. 
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gentleman. His last appearance in public was to | toil to tell him he is on the wrong line, and to show 
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A 16-in. pipe extends about 115 ft. into the river. 


give the weight of his authority in favor of the| him where the right one is.” The truth of this which pipe empties the water into a screen cha. 


Euphrates Valley Railway before the select com- | sentence comes home to us very forcibly. 
mittee of the House of Commons in 1872. On the! The work of the publisher has been well done. 


ber or well; from there it runs through a 16-in. pipe, 
which is laid in a tunnel 7 ft. below low water, int, 


opening of the railway from Dublin to Drogheda, | The paper is good, the text and tables very clear. a small filter well, which is about 200 ft. from the 


| We 


which he had constructed, in May, 1844, he was | 


of Ireland. Sir John was the author of ‘ Tables | 
for Facilitating the Calculation of Earthworks in | book. 


Railway Cuttings,” and other professional publica- SEWERS AND DRAINS FOR PopvLous Districts: With 





tions. Rules and Formulz for Dimensions, etc. By Julius W. 
sctompneesingeliiildi tale iaeniaidcisinteein | Adams gare ots Ven Nostrand. 228 pp., 

BOC 7 — ' 0. or sale by » H. Frost. 
9K NOTICES. | We have given much space in our columns 





Tne Frey ENGINEER: A Mandy Book of Practice in| @uting the past thee or four years to the subjects 
the Survey, Location and Track-W ork of Railroads. | of sanitary and hydraulic engineering. Those of 
Vin Mt tee ant < ‘ oe irae - | our readers who are interested in drainage works, 
Frost. and especially those who have directly to do with 


The merits of this little volume, by the chief en- | the designing and construction of city sewers, will 


hope that the author will reap some reward | 
knighted by Earl De Grey, then Lord Lieutenant | from an extensive sale, in addition to the mental | 
satisfaction of having produced an excellent field- | 


screw chamber; thence into the adjoining main 
well, whence it is pumped through a 12-in. pips 
into a reservoir, and from there it passes through a 
14 in. pipe to the city. 

The main well is 40 ft. in diameter at the tops 
and 38 ft. at the bottom; is 30 ft. deep, and the 
bottom is 10 ft. below low water. 

The pumping engine has 24-in. steam cylinders, 
15-in. water cylinders, and 24-in. stroke. It is the 
Blake Duplex pattern, and can be run either sing!) 
or conjointly. This is an important feature, as in 
case of accident, or during repairs to one set of 
cylinders, the other set can be operated indepeni- 





| welcome to their office tables the new volume/ ently. A steam pressure of 65 Ibs. is carried; 
whose title is as above. It gives a clear statement |the water pressure is 9) Ibs. The engine 
of the practice of the author in the city of Brook- | 70m is 27 ft. x 27 ft., the boiler room is 27 ft. x 
lyn, as city engineer and consulting engineer to | 34 ft., and the coal room is 27 ft. x 27 ft., all built 
the Board of Health, showing the materials used, | Of Stone. There are two boilers, with the improved 
the method of determining size of sewer, grade, | Williams smoke consuming furnaces. Each boiler 
years, and we feel that it will prove a formidable | ¢t-, together with the accessories and appendages, | is 16 ft. long by 60 in. diameter, and has 80 tubes. 


gineer of the Metropolitan Elevated Railway, 
would warrant a bolder claim for notice than is 
contained in its modest preface and its quiet dress. 
Having carefully looked over its contents, we are 
led to compare it with the old standard field-book 
of Henck, which has held its own for twenty-five 


rival for the favor of engineers. It is of about the | SUCh as catch-basins, valves, etc. House drainage 
same ground with the ex- | and ventilation of drains are also discussed. 

As the results of American practice in one of our 
great cities are here described, and confirmed by 
the experience of a number of years, the facts and 
suggestions contained in this volume must of 
necessity prove very valuable to the engineers of 
our larger and smaller cities throughout the coun- 
try who have just such problems to cope with. 
Looking back upon a term of our own experience 
in such a capacity, we know that the advice which 
Mr. Adams has so well given in this book would 
have been of material assistance in dealing with 
problems of sewerage. 

The book is a large octavo, with handsome paper, 
type and binding. 

SANITARY ENGINEERING. Second Edition. By Wil- 


liam Cain, C. E., member of the North Carolina Board 
of Health, Raleigh, N. C., 1880, 


This very interesting work is issued by the 
North Carolina Board of Health, and commences 
with general remarks upon ‘‘ Death Rates lowered 
by Sanitary Works,” and references are made to 
Latham’s ‘‘ Sanitary Engineering” and tables given, 
showing a decrease of death rates owing to proper 
sewerage. The rate of St. Louis, Mo., from 1867 
(when the Board of Health was established) to 1877, 
was actually decreased, although the population 
had doubled in that decade. Prof. Cain claims 
that cleanliness of cities is the principal cause of 
lessened rates, and treats of the necessity of proper 
sewerage systems, of the free use of water, of meth- 
ods for ventilating residences, of the drainage of 
soils, and of the pernicious influence proceeding 
from absence of sub-soil drainage. In rural resi- 
dences he illustrates the disastrous effects of ar- 
ranging sink spouts and noxious collections so that 
wells will become contaminated by the poisonous 
filterings. The work gives full and clear directions 


same size and covers the 
ception of the treatment of the calculation of earth- 
work, a matter which does not pertain so much to 
the field as the office. 

The volume opens with sections devoted to loga- 
rithms and the manner of using them, the prin- 
ciples of plane trigonometry, and the solution of 
triangles, covering, together, some twenty pages. 
While many engineers will not need these sections, 
there are some assistants who will undoubtedly 
find that a peep into these pages in the field may 
occasionally save them from an error, 

The adjustment of the level, and its use, first in 
running aline of levels and then in cross-section- 
ing or setting slope-stakes, with the way of keeping 
notes, come next, covering sixteen pages. Then 
a few pages are given to vertical curves for uniting 
grades, after which follow the adjustments of the 
transit and the methods of determining a merid- 
ian. Circular curves are next taken up, with 
methods for laying them out, passing obstacles on 
curve or tangent, etc. We thus reach p. 75. Ex- 
amples are worked out in detail, so that there is no 
danger of misunderstanding, and all propositions 
are clearly demonstrated. 

Suggestions as to field work and location pro- 
jects take up some ten or twelve pages. Here, 
very concisely and judiciously, are given the usual 
organization of a field party, the duties of the re- 
spective members, and the method of working up 
a location from a preliminary survey. Such mis- 
cellaneous problems in regard to shifting and 
closing lines as are still likely to occur inany engi- 
neer’s practice are next solved, with examples; an 
excellent assortment, and not embracing any 
which are simply curiosities or mathematical ex- 
ercises. Reversed curves, turnouts and crossings, 
complete the text. for remedying the evils spoken of. 

The usual tables of logarithms, natural sines and} The book is in pamphlet form and contains 
tangents, etc., needed for use are given at the end nearly one hundred pages. 
of the book, some of them being carried to more - lee 3 
places of decimals than common. One table of THE HANNIBAL (MO.) WATER-WORKS. 
great convenience we have not seen else- ‘epitatees tint tarmac ind 
where; it gives the length of tangent, vertex dis- a 

tance, long chord and versed sine for a one-de-| The Hannibal (Mo.) Water-Works are owned by a 
gree curve for any intersection angle up to ninety | private company, and were constructed by Mr. C. 
degrees, and for any other degree of curvature by | E. Gray, of St. Louis, who built the works under 
simple division. |contract with the city of Hannibal. They were 

Now and then the current of technical statement | originally laid out by Professor Chas. A. Smith, 

is broken by a sparkle of dry humor, as where the | of St. Louis, he acting as Consulting Engineer for 








giving 1,100 sq. ft. of heating surface per boiler, 
The smoke-stack, of octagonal section, stands {7 
ft. above the floor of the boiler room, is of brick. 
and has a stone base 27 ft. high. 

The reservoir is situated on top of a hill about 
1,000 ft. from the pumping station, and 230 ft. 
above low water. It is oblong in shape, that is. 
it has parallel sides and semicircular ends, is 194 ft. 
long by 122 ft. wide at the top and 140 ft. long by 
68 ft. wide at bottom, and has a capacity of 1,500.- 
000 gallons. The pipes enter the reservoir from 
the same side, and each joint is encased in stone, 
vault-like walls, and the space is filled with clay 
puddle. 

The pumping engine is guaranteed to throw 
twelve fire streams at once toa height of 100 ft., 
and pump 3,000,000 gallons per 24 hours to a height 
of 230 ft. 

Mr. Decker is Superintendent, and Mr. T. N. 
Boutelle of Clinton, Ia., is engineer of construction. 
The works cost, in all, about $100,000, 

T. D. M. 





ENGINEERS’ SOCIETIES. 
THE ENGINEERS’ “CLUB, OF PHILADEL- 
PHIA. 


The regular meeting of the Club was held Satur- 
day evening, the 20th inst., at the club rooms, No. 
1518 Chestnut street, Mr. Frederick Graff, C. E., 
President, in the chair; thirty-three members 
present. 

Mr. Francis L. Miller, C. E.. read a paper illus- 
trated by drawings on the improvements in rock 
drilling machinery in the last fifteen years. The 
history of the drill was sketched from the intro- 
duction in the Hoosac Tunnel in 1866, of the Bur- 
leigh drill, which is conceded to be the first of 
general adaptability to mining purposes, although 
the Sommeiller drilling machine, used at Mt. Cenis 
Tunnel, had nine years before proved the specia/ 
adaptability of machine boring. 

The characteristic features of the prominent rock 
drills were then illustrated by description and 
drawings, as was also a type of hand drilling ma- 
chinery, and particular reference was made to 
drills with reciprocating motion. Great engineer- 
ing work contemporaneous with the Hoosac Tun- 
nel, and involving mining methods and prominent 
railroad tunnels and other mining works since con- 
structed, were alluded to. A comparison between 





author tells the transitman that it is not needful to| Mr. Gray. Work was begun on the 2ist of Sep-! the latest improved construction of drills, and the 
‘plant his instrument as if for eternity, and where | tember, 1879, and pumping was commenced on the | first drill at Hoosac Tunnel, forcibly illustrates the 
he says that setting slope-stakes * like swallowing, | 7th of February, 1880, when 25 fire hydrants were | marvelous improvement in this branch of engi- 
is more easily done than described.” In speaking ready for use, the whole number being 75. About| neering work. The question was presented, ‘* Will 
of the senior assistant, he remarks: ‘‘ He should 10 milesof pipe are down, the largest being 16 in.,| this drill meet the stupendous requirements of 
be patient with sensitive landholders. He will find | the smallest 6 in. the future, or will a new and*more powerfu! 
exercise for that amiable virtue, also, with the The water is taken from the Mississippi River | drill arise on some other principle? Shall it be an 
field visitors, who so often spare time from useful ' above the city and just below the Hannibal Bridge. ‘enormous drilling machine which shall quietiy, 








ENGINEERING NEWS. 


yet persistently, bore a clean cylindrical 
the full diameter of the tunnel, working day after! the subject in its relation to health and comfort 
day without stopping, thus enabling us to discard and town populations. The necessity was urged of 
explosives with their attendant risks, particu-  sub-soil drainage being undertaken as part of every 
larly in submarine tunnels ?” sewage scheme, and further its extension to such 
Mr. Percival Roberts, Jr., M. E., exhibited a sec- | places as are at present sewered without attention 
tion of a partly punched cold punched nut, etched’ having been given to the drainage of the soil. The 
by acid to show the solid metallic flow, demon- largely increased discharge of sewers owing to sub- 
strating by a simple observation of dimensions | soil water was alluded to, and the advisability of 
that only 40 per cent. of the volume of iron leaves | relieving them of this duty was urged. In its effect 
the hole, thus proving a cold to be much stronger upon town populations the increased temperature 
than a hot punched nut. | of the ground, especially to the poor, and the im- 
Mr. J. J. de Kinder, M. E., with Peter Wright & provement in ground air from the removal of pol- 
Sons, read a paper, illustrated, on a new method luted water was pointed out. If works of this de- 
of discharging ballast and heavy cargoes, intended | scription were more generally carried out, it was | 
to replace the old method of ropes and weights. By remarked that much of the water now flowing off 
it the largest vessels, at any tide and under all the ae into the sewers might be carried off by | 
conditions, can be rapidly discharged; 460 pounds | the land-drains to the easement of the sewers. 
of coal and ten hours’ work will discharge 360 tons | Attention was then directed to the causes of wet- 
of ore by the new method under bad conditions, as | ness in land and the various ways by which the 
against 160 tons by the old under good conditions. | water might be removed; also the necessity for reg- 
One vessel was discharged of 400 tons of ballast, | ulating the depths and spacing of the drains apart, | 
ceiled for grain and loaded in 23 hours and 20 | according to the pervious or non-pervious nature | 
minutes; a 1,200 ton ship, with 680 tons of ballast | of the ground in which the drains were laid. Cases | 
was discharged, ceiled and loaded with bulk and were mentioned where want of attention to the | 
bag grain instead of three, days. | direction of flow in sub-soil waters, the pipes in- 
Mr. C. G. Darrach, C. E., made a comparison of | tercepted but little of the water, which in cases of 
estimates for the future requirements of water | this kind flowed between the pipes instead of into | 
supply in Philadelphia. Basing the growth upon| them. From instances such as these of want of | 
that of London, which in 1790 had the present | attention, it was requisite that the requirements of | 
population of this city, in 1970 there will be 3,500,- | each district, or portion of a district, should be 
000 inhabitants, and require, at 60 gallons per | studied before works for the drainage of the sub- 
capita, 210,000,000 gallons of water per day. soil were carried out. 
Mr. Frank T. Freeland read a paper on a machine 
for the solution of the ninth degree, and exhibited | CORRESPONDENCE. 
a working model for the solution of the quadratic 
ARAPAHOE, Neb., March 16, 1880. 
EDITOR ENGINEERING NEWS: 


equation. 
y" . | rT: . . . . | 
Professor Lewis M. Haupt, C. E., presented #)  Wili you explain why it is, when one side of a 
lithograph of the new coast survey map of the Dela- | railroad track has settled more than the other, that 
ware River near Philadelphia, on behalf of the | on a tangent, a car wheel will generally hug the 
| highest rail ? BE BS. 


United States Coast and Geodetic Survey. 


| 
} 
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, i IT — WINE ED CENTRE OF GRAVITY. 
CLEVELAND CLUB OF CIVIL ENGINEERS. Ree ae 
A permanent association of Civil Engineers has | EpITOR ENGINEERING NEws: 


‘ . . : | Inanswer to the question proposed by ‘‘L. L. N.,” 
been formed - the above-mentioned city, devoted | in yourissue of the 6th inst., I reply that the weight | 
to engineering interests and to the professions re-| of ‘large end part is 2,190.93 Ibs., and of small end | 
lated to civil engineering, of a somewhat similar | part, 1 809.07 lbs. 
character to societies formed in Boston, Philadel-| Centre of gravity of the large end part from the | 

: a : ‘entre ity : ry, 8.556 feet: and | 
phia, Chicago and other cities. At a meeting held centre of gravity of the whole log, 8.556 feet; and 


2 ~~ | centre of gravity of the small end part from centre 
on Saturday evening, March 13, the following | of gravity of the log is 10.362 feet. 
officers were elected: 


Weight of large end part 
President, Mr. Charles Paine; Vice-President, Mr. | “small * 
Aug. Mordecai; enna: Mr. Walter P. 

Rice; Recording Secretary, Mr. C. H. Burgess; Treas- | 
urer, Mr. C. A. Walter. 

The following standing committees were ap- 
pointed: EDITOR ENGINEERING NEWS: 

: : tas F | Please allow me to remark, in regard to the 
Panes at Nanay nomen Sg aa tote | ‘Centre of Gravity ” problem, that my statement 
Wellington, Schwagerl, Wainwright, Latimer and | 0f the proportion for determining the value of r 
Barber. | was indeed ** off the track,” as pointed out by “ L. 

The following gentlemen, representing every L. N.” and “0,8. W.” The latter, however, makes 





1809.07 Ibs. 
David HUMFREVILLE. 


CENTRE OF GRAVITY. 
New Haven, Conn., March 22, 1880. 








hole of of its principles are required, proceeded to consider 


| for C, a = 5,000, y 
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= 


There are certain things that we all three agree 
upon. We all agree that the vertical forces at A 
and B are equal. We only give different numerical 
values. I give 188, and they give 13813. Now, 
we can test these values by thé principle which, I 
take it, we all agree in—that “if any number of 
forces (in a plane) are in equilibrium, the algebraic 
sum of the moments of these forces with respect 
to any point in that plane must be zero.” 

We have at A a downward force, say 2. At Ban 
equal upward force, therefore also 2. This we all 


agree in, whatever 2 maybe. Cisthe fulcrum. At 
D we have a downward force of 200 Ibs. A is 24 
feet from Con left. Bis7 feet from C on left. D 


is 16 feet from C' on right. Now we are ready to 
test, and, so far, I am sure we are all in full 


| accord. By our principle, then, 
xX 24—2 xX 7—200 x 16 = 0, 
or 
rx 17 = 200 x 16; 
hence, 


4 = 188 417, 
and not 1331... 
If the gentlemen alluded to can point out any 
error in the above, I shall be happy to correspond 
with them. D. B. 


PROBLEM IN SURVEYING. 
ALBANY, N. Y., March 22, 1880. 
EDITOR ENGINEERING NEWSs: 

The following problem in surveying can occur 
when the conditions are as follows: 

Four inaccessible points, A BC D, are located 
by triangulation. From S two of these points, 
A and B, are visible, and from V the remaining 
two, Cand D. S and V are intervisible. . The 
angles BSV= 130,VSA=110,C VS = 100 
and S V D= 115 are measured. 





The distances BS, AS, DV, C Vand S V are 
sought. The relative positions of A B C and D 
are best given by their codrdinates. 

Assuming A as the origin and A Cas the axis of 
abscissas, the coérdinates are: For A, 2 = 0, y = 0; 
o; for B, x 400, y 3,000: 
for D, x = 6,000, y 4,000. 

The method of solution will be the same if from 
S, C.and D are visible, and from V, A and B. 

This condition frequently occurs in hydrographi- 
cal surveys when S and Vare on the opposite 
banks of a river. H. A, 


| 


CONCERNING COUNTY SURVEYORS’ CON- 
VENTIONS, ETC. 
BEAVER CROSSING, ‘Neb., March 17, 1880. 
EDITOR ENGINEERING NEWS: 

I have seen notices in the NEws of several State 
conventions of county wesirh, sepe Now, I think 
the profession at large would be greatly benefitted 
if the proceedings of said conventions were made 
public. I should like to see them made so through 
the News, if you could spare a page or so for that 
purpose, and for the use of surveyors in other 
ways. If not,the profession might choose some 
other paper for the tas se. 

The prospects int 





. ‘ ; aslight slip himself in stating the same proportion. 
branch of the engineering profession, were present: | His Jast term, instead of r, should be r—1. That 


**O. S. W.” had the correct term in view is evi- 
dent from the fact that his value of rand the two 
weights required are practically correct. 

In the solution of Mr. Grant’s problem, Mr. 
Tschirgi and Humfreville appear to have “stumbled 
and got off the track” by overlooking the fact that 
the conditions of the problem éxpressly forbid the 
application of any vertical extraneous force, and 
that motion is to be resisted by the rigidity of the 
system itself and a purely horizontal force acting 
at E. If they will take the algebraic sum of the 
vertical forces, noting that to — equilibrium 
this sum must equal zero, the fallacy of their solu- 
tions and the correctness of ‘“‘D. B.’s” will be 
evident. A. B. H. 


New HAVEN, Conn., March 25,§1880. 
INEERING NEWS : 
The reply of Mr. Tschirgi in your issue of March 


J. D. Crehore, Wm. Reuschel, H. M. Claflin, E. O. 
Schwagerl, M. L. Rawson, Otto Dercum, Chas. Latimer, 
J. Wainwright, Aug. Mordecai, Walter P. Rice, A. R. 
Hovey, H. Paul, J. C. Churchill, A. M. Wellington, C. 
H. Burgess, Samuel J. Baker, C. A. Walter, James 
Oviatt, Robert Cudell, G. Gender'and C. M. Barber. 


The engineers of this city hawe taken the matter 
in hand with a great deal of enthusiasm, and with 
the firm purpose of moulding a society that shall 
step to the front, that shall be progressive and one 
that shall give forth no ‘‘ uncertain sound.” 

The Society has a large but clear field to work in, 
and the results cannot but be beneficial to the pro- 
fession and the community.—Communicated, 


LIVERPOOL ENGINEERING SOCIETY. 


The usual fortnightly meeting of the society was 
held on Wednesday, March 10, at the Royal Insti- 
tution, Colquitt street, W. A. Ross, President, in 
the chair. 














| Eprror Ene 
| 


| 13, and of Mr. Humfreville, in ‘the issue for March 


20, to the problem pro 


by Mr. Grant Feb. 28, 
| and answered by me 


h 6, would seem to indi- 
Mr. E. M. Touzeau, Survey Member of | cate that our engineers are sumetimes more fond of | OVeT, 


1is county are better than they 
| have been at any other time for the past six years. 
The fees established are quite reasonable. There is 
but very little legislation in this State on the sub- 
ject. 

I wish to ask a few questions through the News: 
/(1) In case of a lost governmeut corner, an owner 
of land adjacent claims to have planted a hedge on 
a line to the corner when the corner was in good 
shape, or two hedges meeting in a right angle, each 
hedge being back thirty-three feet from the corner; 
should these measurements and lines be used in re- 
setting the corner? (2) Can some of your readers 

ive the means, if any, provided by the different 
States for changing a corner set by a previous 
| county surveyor ? G. A. K., C. E., 
County Surveyor, Seward County, Neb. 

[We beg leave to state here thatthe columns of 
ENGINEERING NEWS are always open for the 
publication of the proceedings of all conventions 
| or regular meetings of engineers or surveyors in 

any part of the United States or Canada; more- 
we solicit from the societies that are now in 


| 


| 





the Sanitary Institution of Great Britain, read a ‘‘ mathematical recreations” than they are success- | existence, or which may hereafter be formed, early 


paper entitled ‘*Sub-Soil Waters and their Drain- 
age.” The author having briefly alluded to the effect | 
of sub-soil drainage upon the volume and flow of 

rivers, and the various works in which a knowledge ' easy test o 


named a 


troversy I such a simple point, to suggest 


the correctness of their solutions, 





|fulin cultivating them. As the gentlemen above | 
with one another, and differ with me, 
I would like, without in any degree opening a con- 
an 


reports of their meetings for publication, but must 
decline them if delayed too long. As Enat- 
NEERING News is the only weel'y journal in 
America that is especially devoted to tie interests 
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of civil engineers and surveyors, its appropriate- 
ness as the medium for professional information 
must be conceded. If the engineers and surveyors 
will not use the facilities which we have freely 


losers by their diffidence.——We are pleased to 
note the improvement in land-surveying prospects 
that our correspondent mentions, and we trust 
that they will—as they ought to--improve with 
the increasing prosperity of all parts of the 
country. We may mention that our esteem- 


| 
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| eccurately represent the 


ie 


ition and radius of an/| this system of construction more 
imaginary eccentric O ¢’”, which would give the | volved, and its princi 
same distribution of steam as the combined action that a uniform 
offered them for several years, then they are the | of two eccentrics with an ordinary link. This sys- | circumstances ; and if its di 





forward stroke, the point c’”, fig. 75, will corres- | curved to a circle struck with this radius bar, andj 
pond with the lowest practicable position, and it will it is supported by the usual suspending link. W jt} 


i parts are in- 
difference lies in the fact 
of the valve is given under a] 
lagram were drawn, 


tem may be carried throughout to any extent, and | the line from C to D would be straight like fig. 70 
, the points ¢, c’, ec” are correct for the link at its and distribution of steam occurs exactly similar 


middle part, raised 1 inch or raised 2 inches. By 
using the lines joining these points respectivel 

with the centre O, as diameters for valve circles J, 
II, II, and 1V, the itions R, C, R”’, and R’”, 
where steam is cut off, and all other information, 
can be ascertained as with an ordi valve and 


ed old friend and rival in Chicago, ** Aleck 4 single eccentric. Referring back again to fig. 74, 


Wolcott, who has been County Surveyor of Cook 
County, IIl., since the time to which no man’s (not 
pre-historic) memory runneth, writes us (with an 
application to have a survey made for him in this 
city), that in Chicago ‘‘ things are booming,” and 
surveyors are happy. As the ‘‘ pickings” for survey- 
ors in that enterprising city for the past five years 
have been pretty lean, we are pleased to note this 
revival of better times.——With regard to Query 
No. 1 of our correspondent, the position of the 
hedges, and statements of their owner, are not 
conclusive evidence. The statements of farmers, 
with respect to boundaries of land, are not usually 
worth listening to. The method of proceeding is 
to take the measurements as given by the govern- 
ment records, if all ‘‘ witness-trees” to the corner 
in question are obliterated, and divide pro rata 
between well-authenticated monuments. If the 
owner of the hedge has twenty-one years’ possession, 
we would take his hedge and use it. Good judg- 
ment must also largely decide the question. It 
will not pay to be over-critical where land is 
cheaper than surveyors’ services are worth.— As 
to Query No. 2.—The surveys of a County Sur- 
seyor are not final as to pernianency; if proved 
incorrect, they may be corrected by any Surveyor 
coming after; the question then becomes one of 
‘‘ejectment,” and is decided accordingly by the 
courts of each State.—Ep. Ene, NEws.] 








A PRACTICAL TREATISE 


ON THE 


STEAM ENGINE. 


BY 
ARTHUR RIGG, M. E., Lonpon, Ene. 


With Additions, showing Latest and Best American 
Practice. 





Stephenson's Link Motion with Eccentric 
Rods.—In fig. 75 is given an application of Zeuner’s 
diagram for use with a link motion with open rods, 
by which the effect of any alterations can be fol- 
lowed with ease, and sufficient accuracy for all 
practical purposes. The dimensions of this di 
are 24 full size, while the illustrations Plate 1x. 
are shown to scale (less }). Each eccentric rod is 
2 feet 6 inches long, and the eccentric radius is 11¢ 
inch; but the full stroke it can impart to the slide 
valve is less than would be due to this radius, be- 
cause of the construction of link, which does not per- 
mit the eccentric rod and valve spindle to coincide. 
Each eccentric is set at an advance angle of 18°, or 
altogether 108° in advance of the crank, and the 
slide valve has a lap of 44 inch on the steam side. 
Lap on the exhaust side is omitted, to avoid con- 
fusing the diagrams. The length of link is alto- 

ether 10 inches, but its entire motion is 6 inches, 
that is 8 inches on each side of the central position; 
and the action of the upper half only of its move- 
ment is shown in three different notches, the lower 
or reversing half being the same, if regarded in its 
relations to the position of a crank. 

In order to find the curve from C to D, fig. 75, 
the link is first set in its middle place, so the dis- 
tances from C to L, and from D to M, Plate 
XXXIX, are each 2 feet 6 inches, and with this 
radius, from L or M as centres, thecentre line A B 
would be cut at c, corresponding to ¢ on fig. 75. 

An are can now be struck which shall cut the 
three points C, c, and D, and without med more 
calculation, it will be the curve upon whic i- 
tions of an eccentric may be found, correspondi 
exactly with any desired position of the link; in- 





| tric rods ; consequently, in order to kee’ 
| as constant as can be, it is necessary to 
|link and len 


it will be noticed that the distribution of steam 
with Stephenson’s link motion with open arms, is 
analogous to that produced by an eccentric whose 
centre moves on the arc CD. The circle J is the 
neutral or middle position of a link, and the lead 
is indicated by a space between the lap circle and 
where J cuts the line A B. In this position steam 
is admitted to a piston at equal distances on either 
oe of the crank’s en aa and though a 
trifling motion may per given, yet no ro- 
tation can take place. As the link is moved, the 
lead gradually diminishes, until circle I V cuts 
A B at a distance of only jsinch, the lead 

by this arrangement when the largest amount of 
steam is admitted. et 

By the explanations already given, it will be 
easy to follow the port ie. closings, or action 
of exhaust, with any desired lap, and from any 
position of a link, which, for the sake of clearness, 
each valve circle can be drawn separately. 
Stephenson’s Link Motion with crossed Rods.— 

By crossing eccentric rods several differences are 
caused. Tf the same slide valve with 14-inch lap 
be employed as with the last illustration, with an 
exactly similar link motion, it will be necessary to 
increase the advance angle, otherwise the valve 
will never open at all for the middle positions of 
link. The amount of increased advance angle is 


RL 





Fic. 76. 


from 18° in fig. 75, to 30° in fig. 76, and it will be 
observed in passing, that although with this con- 
struction of link the eccentrics are set in fig. 75, at 
18°, yet their first effective position is correctly 
represented by an eccentric set at 30° along the 
line O c’”. 

Returning to fig. 76, the arc upon which imagin- 
ary eccentrics are taken, to show the action of 
both real eccentrics, is obtained by crossing the 
rods, and finding their intersection with A’ B’ fig. 3, 
Plate XXXIX., inthe same manner as described for 
open rods, only the arc centre will now lie towards 
the slide valve instead of away from it. By draw- 
ing this arc and dividing it in any denieed ratios, 
corresponding with notches securing the link, 
points such as c’ c” c’” are obtained, which, being 
joined to O, “te lines for the diameters of valve 
circles, and these are treated exactly as if they be- 
longed to an ordinary slide valve, without an 
link motion or reversing gear. The circles J, I/, 
ITI, IV, in fig. 76, correspond to similar positions 
of the link, as represented by circles with the same 
numbers in fig. 75, and a comparison can easily be 
made of the differences in distribution of steam, 
as R, R’, R”, and R’”’, caused by simply crossing 
the eccentric rods. 

Referring to figs. 75 and 76, it will be noticed 


| that the point c, where the curves Cc Dcut the 
| line A B, will recede from or — the centre 


| O, according to increased ang ty of the eccen- 
the lead 
orten the 
hen the eccentric rods as much as 

ible ; and only under the assumption of an in- 
ite eccentric rod would C D be joined by a 


deed, this arc may now be regarded as the link re- | straight line, as this is the curve of a circle whose 


duced to rather less than one-third of its lengt 


notches, and are proportional to positions of the 
link itself. 


h, | radius is infinite. 
and divisions made on it correspond to the various | 


Gooch’s Link Motion, Plate XL.—This link mo- 
tion is illustrated by fig. 1, on this Plate, and it 
consists of similar eccentrics and other details, as 


In order now to ascertain the behavior of a/in Stephenson’s link motion, with the addition of a 
slide valve with the link, for example, set for the full | radius bar for the slide-valve rod. The link is 





TT 


that given by an ordin single eccentric, con- 
structed like fig. 73. As, however, it is more ¢om- 
plex in its parts than Stephenson's link, it is chi-fiy 
preferred for those fixed engines where the movyé- 
ment of the light radius rod is more convenient 
than the heavier links, or else in conjunction with 
those governors, which regulate the speed of en- 
gines by altering the position at which a link mo. 
tion acts on their valves. 

Allan’s Straight Link Motion, Fig. 2, Plate XL, — 
In this link motion both eccentric rod and yalve 
rod are moved simultaneously in opposite direc. 
tions, and the link itself is made perfectly straight. 
It seems to be a sort of combination between 
Stephenson's and Gooch’s plans, and the practical 
merits of this scheme are said to be in the partial 
balancing of weights, and the less lifting required, 
so that a greater purchase is given in shifting the 
reversing handle, by the greater leverage obtained, 
The convenience of making a straight link, once 
an advantage, can hardly be considered so now. 

In construction, the valve rod is always 
considerably shorter than the eccentric rods, 
because in moving either way from a 
middle position, the versed sine of the valve 
rod must be equal to that portion of the versed 
sine of the eccentric rod moved during the same 
interval. In this example the different motions 
are obtained by making the front arm of the rock- 
ing lever of such a length, compared to the back 
arm, that the eccentric rods move up or down 
three-fifths of the distance through which the 
valve-rod moves down or By this proportion, 
a movement into full gear from a central position 
is ga to shortening the valve-rod by ,}; inch, 
while the excentric rod is lengthened 7 inch, each 
in consequence of its own angular motion. Thus 
the slide-valve is not moved while the crank is on 
its dead centre, when the central and extreme po- 
sitions are a together, but there is a motion 
of about ,', inch during the passage from one posi- 
a to another, and this means an alteration in 
e 


These alterations are, in principle, somewhat 
similar to those which occur in the case of Stephen- 
son’s link motion, with which this system seems 
— but they are not the same in amount. 

us the Allan motion, if arranged in a diagram 
like figs. 75 or 76, would be found to produce re- 
sults intermediate between that indicated in these 
figures, and that which would follow by the use of 
Gooch’s link motion on an eccentric moved along 
a straight line C D. With open eccentric rods, 
lead increases as the Allan link approaches its 
central position, and with crossed 8 the reverse 
of this occurs ; but in neither case does the varia- 
tion in lead approach the amount in Stephenson's 
link. motion. 

Methods of Suspending Links.—In the diagrams 
given for constructing Stephenson’s and other link 
motions, it has been assumed that there is no ver- 
tical movement of the link itself, except that given 
by the reversing handle, and the central point of 
a link is considered to move in a direct line; but in 
ordinary practice this is not the case, and the link 
is sustained with a ‘suspending link,” by the ac- 
tion of which it is slightly raised and lowered dur- 
ing working. Thus at different parts of the stroke 
it will really act on the slide valve, according to 
the place where the — block stands at the mo- 
ment, and in designing link motions, advantage 
may be taken of this liarity, to equalize the 
amount of steam supplied to each side of the pis- 
ton. Owing to the angularity of the main con- 
necting , the up stroke would receive more 
steam than the down stroke, with equal setting of 
the valve; but if the link be arranged to approach 
its central position slightly during the down 
struke, then a more equal distribution of steam en- 
sues in the forward gear, though the backward 
gear is thereby rendered more unequal. 

Forms of Links.—The link shown in Plate 
XXXIX. is called an open link, and requires an 
eccentricity of ter amount than the half stroke 
of its slide valve. This is indicated by fig. 7). 
where O C is the eccentric, but its extreme acting 
position on the valve is at O c’”’, and this comes to 
the same thing as diminishing the eccentricity 
from O C to O c’”, and increasing the advance 

le from LOC toLOc”. 

y the use of another form of link, as shown in 
fig. 77, the eccentric rods are attached directly 
behind a sliding block, which carries the valve 
spindle, and so act upon it with their full stroke, 
when at either extremity of ir range ; hence by 
the use of sucha link as sb in this figure, an 


eccentricity O ¢’”, fig. 75, with advance angle 








8) far as relates to steam distribution 
as the open link illustrated on plate 
XXXIX. produces with an excentricity 
O C and advance angle L O C. 

The differences between these two 
plans modify various irregularities that 
occur with all link motions; but there 
is no material alteration between their 
results and the choice of either, there- 
fore, depends more on local convenience 
than anything else. 

Eccentric, with Link attached.—This 
system is the simplest of all waar 

t is 


Fie. 77. 
tions, and was introduced by Pius Fink. 
illustrated by figs. 1 and 2, on plate XLI., and con- 


sists of an eccentric with a link attached thereto. 
The eccentric is set exactly opposite to the crank, 
and the distance from its centre C to that of the 
lever D, by which it is suspended, may be made 
with advantage of the same ratio as the main con- 
necting-rod bears to the crank, that is to say : 

oc Radius of crank. 


C D_ Length of connecting-rod. 
By adopting this proportion, irregularities, which | 











LOc’”’, will produce the same result, 
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and the same proportions are maintained through- | 
out: 

Whenever it is desired to employ this arrange- 
ment for the purpose of varying the rate of expan- 
sion for an engine which does not require revers- 
ing, it is unnecessary to have the lower half of the 
slotted link, shown in fig. 1. In such cases the 
upper half alone is used, and it is constructed in 
the manner shown by fig. 2. A hand wheel and | 
regulating screw determine the position in which 
the valve-rod stands in relation to the link, and the 
expansion of steam takes place in a manner differ- 
ing somewhat from what would occur with the 
arrangement, fig. 1. This difference is due to the 
fixed position of the valve-rod, and it is unimpor- 
tant. 





FOREIGN INTELLIGENCE. 

One of the chief railway lines of Spain is about to 
adopt the Pullman sleeping-cars. 

A contract for laying a submarine cable across the | 
Gulf of Mexico, connecting the United States with the 
Mexican Republic, has received the approval of the lat- 
ter government. 


It is reported that the Anglo-American Cable Com- | 


| place of the 
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ward that desired result will be an inconvenient 


| process. To lessen the inconvenience, as far as it 


can, is the main purpose, we understand, for which 
this committee was established. The permanence 


|of the committee has been owing to its general 


duty of collecting facts and making suggestions, 
in addition to specified work which it was particu- 
larly instructed to do. Its existence is the direct 
consequence of a recommendation made to the 
society, Nov. 15, 1875, in the following words 
‘*Finally, there will be a great many other de- 
tails in the conduct of such a far-reaching reform, 
in regard to some of which the action or advice of 
the society will be valuable, such as the prepara- 
tion of convenient tables for converting dimensions 
from one denomination into another, the devising 
of patterns for measuring implements, the substi- 
tution of a metric standard for bolts and nuts in 
resent United States standard, the 

writing of deuhie scales and dimensions upon 
plans and reports, and the advertising of the me- 


| tric system In various ways, and aga at the 


Centennial Exhibition at Philadelphia. It is re- 
commended, therefore, that a standing Committee 


on the Metric System be appointed to report from 
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REVERSING ROO 





\ 
LINK MOTIONS. 
a \.\ 
O GOocH’s STATIONARY LINK, 
| 
\ 
‘ | 
ne 
iy i valve 
~ ¥+F-- a _—— oOo oor eo rr rr ee] 
Y\ onl ce - ROD i 
———A_ © 
A: 
ee 
REVERSING sROD ae A. ~y 
\ , 
\ / 
: \ [ , ‘ 
Erg . 2 \ rs ALLANS STRAIGHT LINK. 





=~ 


are somewhat excessive in this description of link | pany is nities the contract for two cables—one ; time to time to the society as occasion may r 
motion, are made to compensate for those due to from Valentia to Heart’s Content and the second froia Such a committee mig f 
the main connecting rod, and an eyen distribution ooo “4 ee Sei on rem 
of steam results for the forward motion, from the, | 5ixty_million dollars is the estimated cost o pro- 
antagonism of each to the other. The half length | jected Euphrates Valley Railroad, which is intended to 
of link E F may be of any desired proportion to facilitate the intercourse of a — San an 
O C according to the range of expansion required. man y+ Ane “toe ts gaara ee ee toate 
The action of this link motion, if the effect of Tih Deine Oi Dale detains then cheat to be 
angularity in both connecting rods be neglected, i8| carried into effect for deepening the Seine, by which 
identical with that of the shifting eccentric, fig. | vessels drawing nine feet of water will be enabled to 
3, or G ee Sng a. Its reach — yy  eeany of Paris. The works will 
lagram, construc according r. er’s | cost about $9,000,000. 
system, is similar to fig. 70, and all proportions can' The immense coal-fields of the Chinese empire are 
— be designed from such a figure. If one of | slowly being developed, i mene of “ strange 
ink’s link motions be constructed to correspond people being overcome. Ina ict near Tchang, on | 
in its action with fig. 70, its eccentric would be set | the Upper Wang- ag Lag en ee 
opposite to the crank, and its radius would meas- kow, ten beds of coal have been Tuaevaied ; one of 
them, lying only 100 feet below the surface, is being 
worked, and at least 1,200,C00 tons of anthracite have 
been exposed. 


METRIC COMMITTEE REPORT. 


To the Boston Society of Civil Engineers :— 

The Committee on the Metric System of Weights | 
and Measures beg leave to present this report. 

The society's action for the t four or five 
years is apparently based on faith that the metric 
system is destined to be the sole standard of the 

nited States, and on fear that the approach to- 


equire. 
ht obtain new information 
for the society. It might procure a copy of 
the full report of the American Association for 
the advancement of science, of which a brief no- 
tice has already been published. From that, it 
seems that ‘all scientific bodies’ are asked to give 
‘an expression of opinion to urge upon Congress 
the monetary aid desirable to meet the national 
share of the expenses’ of establishing accurate 
metric standards (estimated at $12,000, original ap- 
propriation with about $1,000 per annum, subse- 
quently). It might recommend the society to peti- 
tion Congress, as the American Metrological So- 
ciety has done, to introduce the metric system in 
the custom house, post office, and government de- 
partments, and it might also suggest petitioning 
the state and city governments to abandon the 
common standards in their public works.” 


Some of the things here suggested have been 
done and others not, and things not here suggested 
have naturally required attention. The advantage 

‘that the society has gained heretofore by having 
such a committee, it may expect to gain hereafter 
by continuing to haveone. If itis preferred, how- 
ever that all business relative to this subject be 
done in society meetings, rather than intrusted to 
the discretion of a committee, let the committee 
expire at the annual meeting next month: it has 
on hand no work partly done, and it has found very 


ure 44 inch. Any positions such as c’, c, or C as 
centres of eccentrics, would move a valve similarly | 
to the action of this link. These po-| 
sitions depend upon the proportions between the 
eccentricity and length of the half link. If, for) 
example, the valve rod is moved to the central | 
position of the link, then an eccentric, to give a 
similar movement to the slide valve, will lie along 








Oc’, with a radius of *% inch, while an excentric 
acting along O C gives the same action as this link 
motion when 


Halflink Oc 
Eccentricity co C. 
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little to do since its last report, ex 





ible increase in the frequency of ar- 


——— 
— 


to her | been a i | pilots. The stern is a house in which the owner 

news of the progress of the reform. e follow- ticles on the metric question. A popular article or dwells, sometimes with bis family. They 
ing are a few items: on the general subject, which a in Serib- Start at daylight and run till sunset or till dark. a: 
n the Civil Engineers’ Club of the Northwest, ner’s Monthly for July, 1879, anda table of scales ©°Tding to circumstances. Against the current they 


the committee appointed early in 1876, presented, 
May 6, 1879, what was intended to be its final re- 
port, from which we quote these two character- 
istic passages: 

‘* Your committee fairly believe that the change 
must he made in time, and that when reached, it 
will be worth more than its cost. But we do not 
see that it can be forced by legislation upon an un- 
willing or even an indifferent and uninformed 


people. 

The great mass of weighing and measuring 
men and women must be familiarized with the 
metric units, and must feel that their use will be a 
matter of daily convenience to themselves and of 
vast economy of time and labor to the community. 
The system may then easily be made national and 
exclusive. The process of familiarizing is con- 
stantly going on, though more slowly than could 
be wished.” 

* ” * * * * 

‘* We suggest as a further means, and perhaps 
the most efficient one of advancing the desired re- 
form, that this club join the Boston Society of 


’ Civil Engineers in their petition to Congress, as set 


forth in the report of the standing Committee on 


the Metric System, dated March 19, 1879, and that | 


we add to the said petition a prayer that on and 
after the date fixed in said petition (July 1, 1881), all 
material bought or work done for the United States 
government inany of its departments be measured 


or estimated by the metric standards only, except | 


as relates to public buildings and other works 
whose construction has been begun with the pres- 
ent standards, and except as to contracts in form 
previously to that date. 

In the present Congress, on April 21, 1879, Mr. 
Stephens introduced a bill (H. R., No. 411) to ena- 
ble importers to use the metric weights and meas- 
ures by throwing off awkward fractions in the 
rates of ad quantum duties upon articles imported 
with metric invoices. It provides, for instance, 
that ‘the rate per kilogram shall be 2,%,, times the 
rate per pound.” By the present law it would be 
2 y'ss'y, Which isa little bigger and a great deal more 
troublesome to compute. The bill was, in the 
usual form, read a first and second time, referred 
to the Committee on Coinage, Weights, and Meas- 
ures, and ordered to be printed. The clerk of the 
committee writes, Dec. 3, 1879: 

‘* The committee will doubtless push through H. 
R., 411, at the earliest possibleday. * * * Tap- 
prehend but few obstacles to its passsge when 
reached.” 

In order to obtain an expression of the public 
sentiment which supports such expected legislation, 
the American Metrological Society is now circulat- 
ing for signatures a memorial, urging Congress to 
take action upon the use of the metric system in the 
custom house. We advise all who favor the metric 
system to sign it individually. Our society’s memo- 
rial to similar purport was presented in the House 
last June by our representative, Hon. William 
Claflin, who is a member of the Committee on 
Coinage, Weights and Measures, Neither memorial 
refers to the subject of coinage. 

Levels of precision on the United States Lake 
Survey and the Survey of the Mississippi River 
have beep taken in meters. Lines were run from 
Escanaba, on Lake Michigan, to Marquette, on 
Lake Superior, in August September and October, 
1876, and from Gibraltar, on Lake Erie, to Lake- 


port, on Lake Huron, and from Memphis, Tenn., | 
rticulars | 


to Austin, Miss., in 1877. Pretty full 
are given in the reports of the Chief of Engineers. 
(In Appendix LL, of Report for 1877, see A 
F, Report of Assistant Engineers, L. L. Wheeler 
and F. W. Lehnartz, being pp. 1189-93 of Part:. 


In ——— LL, of Report for 1878, see Appen-_ 
, 3and F, Reports of Assistant Engineer F. | 


dices 
W. Lehnartz, being pp. 1386-94 and 1408-10 of Part 
3). These are the earliest instances known to us of 
the use in the United States of the meter in level- 
ing. We can think of no 


ment as freely as in horizontal. 

Another, and a very important practical step re- 
lates to the Pharmacopoea; this is the reference 
manual of apothecaries, and the Dispengatory, the 
reference manual of physicians, is upon it. 


The Pharmacopoea is edited by a committee of | 


both professions, and is published every ten 
rears. The committee of revision has been 
instructed to express in the edition of 1880 the 
quantities of the several ingredients in a com- 
pound, not in Troy ounces, drachms, and scruples, 
pints, fluid ounces, etc., as heretofore, but in parts 
—so many parts of this component and so many of 
that, which will be exactly adapted to the metric 
system, because that is a decimal system, but will 
be very ill adapted to our i old apothe- 
caries’ tables. 5 

In monthly magazines, reviews, etc., there has 


of plans published in ENGINEERING News of June 
14, 1879, have the indorsement of this committee. 
__ There was organized in this city last November 
the International Institute, a society having for its 
object the ** ‘ preserving and perfecting’ our pres- 
ent units of weights and measures.” This is to be 
done by opposing the introduction of the metric 
| system into this country, and by *‘ the modification 
jand improvement of our tables,” while ‘* preserv- 
ing with jealous care the old familiar units, so well 
known and so easily comprehended.” The circular 
_from which the foregoing information is quoted 
| has the a of being written in good faith, 
, and the delicate sarcasm of the last line was doubt- 
less unintentional. We are not informed as to the 
recise plan of operation of this organization, nor 
|do we perceive how a thing can be preserved by 
_“ modification and improvement,” nor why, being 
|**so well known and so easily understood,” an 


formed by the circular that it is ‘* only to be accom- 
plished by organization and discussion.” It is 
proposed to form auxiliary societies ‘in every 

| State, city and village in the country.” 
Respectfully cobentated. 

FREDERICK BROOKs, 

L. FREDERICK RICE, 

CLEMENS HERSCHEL, 

Committee. 
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THE SAO FRANCISCO RIVER, BRAZIL. 


| FEB. 12, 1880, 





| ‘* PIRAPORA FALLS” OF THE Sao Francisco RIVER, 
| 1,392 miles from the Sea, \ 
Province of Minas Geraes, Brazil, Dec. 15, 1879, 
On Board Steamer Presidente Dantas. 
| Ep1ItoR ENGINEERING NEws: 
| We arrived here yesterday on the steamer Presidente 
| Dantas, the first appearance of a steamer on this ex- 
| treme upper end of the navigation of the main river. 
| Pirapora is five ] es (17 miles) above the junction 
| with the Das Velhas, the great confluent of the Sao 
| Francisco, in latitude 17° south, 1,700 feet above sea- 
| level and 1,302 miles distant. 
|. The Pirapora Falls descend 20 feet (six meters by our 
leveling) on a length of about three-fourths of a mile. 
There are two neariy vertical pitches of six or seven 
| feet each, and a swift cataract between and below, so 
| that the falls are impassable for steamers, barges or 
| barcas, and the canoes, the only craft navigating above 
the falls, are always unloaded and helped through the 
Canoe Channels with cords. 
The river at the head of the falls is over half a mile 
wide, and one-third of a mile wide at the foot. The 
neral width of the river between the junction and the 
alls is about 1,500 feet, or one-half wider than the 
Ohio at Cincinnati. Near the junction it is contracted 
to 1,200 feet, but immediately before joining its conflu- 
ent, the Das Velhas, it is 1,800 feet wide, where the 
Das Velhas is about 700 feet wide, with a depth, at this 
time, of four meters (13 feet). At present these streams 
are 8 to 9 feet above extreme low water. Our measure- 
ment of their present flow gives: For the Das Velhas, 
910,680 cubic feet per minute, and for the Sao Fran- 
cisco, above the junction, 2,534,600 cubic feet per min- 
ute; a total of 3,445,280 cubic feet per minute. The 
low-water flow, as measured by Engineer Hatfield, in 
1853, was: For the Das Velhas, 324, , and for the Sao 
Francisco, above the junction, 795,800, making a total 
of 1,119,800 cubic feet per minute, the quantity now 
being over three times the low-water flow. 
From the head of the Sobradinho Rapids to the foot 


: : y | valley, and it agrees with me 
| modification should be contemplated ; but are in-| 


| make from four to six leagues per day; with the curren} 
| from fifteen to twenty leagues. The e here used £ 
| 3.41 miles. ; 

The —— declivity of the river is about 1.20 feet 

mile. The currents in different parts, from 

f a mile to three miles an hour in_ the ordinary stag. 

of the river, which continues from May till October jy. 
| clusive. 

_The floods rise from twenty-five to thirty-five fect jn 
| different places, depending on the local declivity, the 
| width, islands, etc. The highest floods are usually jn 
ery: but sometimes they happen as late as March. 
| There S no snow even at the highest sources in the 
/mountains; although frost occurs at times even below 
|the junction. Heavy rains are common along this 
| eee part at this season of the year (summer here). 
| We have had some which proved to our complete satis. 
| faction that the deck or roof of our steamer is far from 
| water-tight. Generally, however, we have been favored 
| with remarkably fine weather. 

I like the climate along this ee portion of the 

ectly. I never en- 
ved finer health than I have during the past four of 
| five months, although constantly exposed in the open 
| air from sunrise till sunset. 
| This valley, even this far up, is subject yearly to 
| what is called the ‘ dries,” when there is no rain, when 
| the ground becomes more or less hed, and vegeta- 
tion languishes from lack of moisture; but here there js 
| always timely rain enough to ensure crops if properly 
| attended to. . 
Along the lower part of the valley of the upper Sao 
Francisco, as a rule, they cannot raise crops excepting 
on such portions of the —s margins and islands as 
| are annually inundated by the freshets. 
| The river, the scenery along its banks, and, at fre- 
quent intervals, handsome mountains near and distant, 
are very picturesque. The forests here are remarkably 
| beautiful, forming a striking contrast to the miserable, 
| dwarfed, scenty woods and cactus growth farther down 
the stream, where the prevailing aspect, away from the 
| immediate river banks, is one of desolation, owing to 
| the chronic dryness of the air and the long droughts. 
| But, in passing along the river on a barca or cance, 
| unless the traveler should leave the stream and explore 
| the region some distance back from the banks (which | 
did in several places) he might easily derive a very 
| erroneous idea of the character of the lower portion, 
for nearly every square foot of the sloping banks and 
| most of the islands are cultivated in little patches, and 
this marginal cultivation supports a considerable mar- 
| ginal population, dwelling in houses or buts, in much 
the same style as the negro cultivators lived in the 
Southern States before the war. 

On the lower portion of the upper river, the Indian 
element prevails, although there are also many negro 
families and some mixed. On this upper portion it is 
almost purely negro; and their cultivation of the soil 
and mode of living are probably not essentially differ- 
ent from their life in Africa. 

In this valley, however, negroes, Indians, mixed and 
the few whites are all Christianized, and they speak the 
Portuguese language and no other. I have not met one 

individual along the river who can speak English. 

There are a few fazendas, with educated, cultivated 

families; but the number is so small that they do 
| not give character to the general life of the people. 
| The masses are uneducated, and know little concerning 
the outside world. They are kind, hospitable and good- 
humored; but inhabiting, as they do, a warm climate, 
where moderate labor secures the necessaries of life, 
they are not naturally di to work hard like an 
American farmer. ere is another reason. This val- 
\ley, being cut off from a navigable outlet to the sea 
| coast, and more than 300 miles, across a difficult coun- 
| try, to the nearest sea-port, could not ship products 
profitably, to any great extent, to an outside market, 
































ndix | 


xd reason why it) 
should not hereafter be used in vertical measure- | 


of the Pirapora Falls (815 miles) the Sao Francisco is a | so that, heretofore, there has been no inducement to raise, 
— = ee es, ere ee. wes y, more = — — — — of 
stage, for vessels of one meter draught (3. eet). | the valley, the number of whom m variously esti- 
Generally the channel depth in low water is from 6 to | mated com ae million to two millions. I am not yet 
as ace width of the stream at its upper part. eee a0 the ct yea no, sg le 
| below the junction, is about 1,500 feet; alon ite middle coimatel, There are some twenty-five towns along the 
portion about 2,000 feet, and below that from half a! river, and a few more a little way in the interior. The 
mile to three-fourths of a mile. You will see from these | largest towns or ‘‘ villas” contain from one thousand to 
figures what a magnificent stream it is. There are 266 | five thousand inhabitants. In one “ villa” they claimed 
miles, from Jatoba, the upper terminus of the Portage | eight thousand, but there were not mere than eight 
Railway, now under construction around the great Falls | hundred houses. True, some have more than ten people 
of Paulo, es to the oe —— . — Sete bengerne om will — oe — more than 
upon whic ere are a number of rapids, which seri- six or, at most, seven to a house or hut. 
ously obstruct navigation, and which cannot be navi-| In the towns reside the authorities of the district and 
gated by — ers excepting during very high water. | their eerie, oe well-to-do ees — — 
| These are to be improved. ' river traders; very few in number compa wit 
The Das Velhas is navigable for light, draught barcas the general population of very poor persons. 2 
‘and for steamers for a considerable distance above the <A do, or two-storied house, and a house with 
—, This small steamer that we are now running, glass windows, are rare things. The — or rendas 
only 98 by 14 feet, with a little over one meter | with a few exceptionally larger, are _ y about ten 
Das Velbon. Seth Gave bean Ge rae breiae | GGROMMREM Rte 
| le . 
oa idle. eee steamboat ae oe has 4 ieee are many a o the valley, most - —" 
et be2n inaugurated. In seven years is steamer | built more than two hundred years ago, under the 
ide only three partial trips, tnd she had not been in| auspices of missionary Jesuits; but, without exception, 
service for three years when our “Commission” ob- | even in the larger towns, they are in a neglected and 
— Jrpeeures oe we hat er of the rene = ee conaition ; Aas — - those on the a 
abia, use her our examinations of the and river banks, away from whs, are now m 
river. The record of the other steamer, the Saldinha ruins. yi 
Marinha, shows even less duty. Steamboating onthe| TheJesuits Christianized the native Indian inhabitants. 
upper Sao Francisco is therefore yet a thing of the and taught them the Portuguese ; but they 
Wee Gaia from 50 to 70 feet long, 10 to 14 feet ern Soot ndiesa se So ‘Geveat bas ain enous 
| wide, drawing from 8 to’ 4 feet water, are the vessels | waa habits of’ some of the priests, as a rule, are quite 
| still employed on these rivers. ‘‘ Ajoujos,” or doubled | different from those which prevail in more civilized re- 
canoes, are also used. These barcas are worked by | gions; so that while the mass are Christianized to 4 





four, six, eight or ten men, ‘‘pole and oar men,” or | certain extent, they are not yet in an advanced state of 
There is here, therefore, a peculiar valley 


“canoe men,” and they are steered by experienced ' civilization. 
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with peculiar inhabitants. They are tractable, 
able and will learn. 

With the completon of the Portage Railway around 
the Falls of Paulo Affonso, and the improvement of the 
rapids, making a fair steamboat navigation all the —_ 
from the Portage Railway to the Pirapora Falls, 1, 
miles (and, still further, up the Das Velhas confluent), 
this extensive valley will opened to commerce and 


to other les. 

oerbere is aie tom or farmer, as we understand these 
terms, in this whole valley. Not one plow; the hoe and 
the ax are the only implements, and the canoe, asa rule, 
is their horse, wagon and carriage; although many have 
horses, mules and cattle. The cultivation (hardly farm. 
ing) is consequently limited and of the most primitive 
character. , . 

The river, above the rapids, for hundreds of miles, is 
grand, and its volume in the lowest stage is unusually 
great. Had the declivity been regular, without the in- 
terruption of the Falls, all the way to the ocean, it is 
probable that this upper and more desirable portion of 


teach- 


the valley would have been settled long ago, and by a 


different stvle of workers. It is, however, to be borne 


in mind that this has long been a slave country, and that 


slavery is only now, during a few years, being —_ 
ually and peacefully aboli as it should have been, 
with proper statesmanship, in the United States. No 
sudden transformation is therefore ae occur here, 
even when the transportation shall have been made com- 
paratively cheap 7 the contemplated improvement cf 
the navigation. change will come; but it will be 
ual, 

This river, by some writers, has been likened to the 
Missiasippi, by others to the Nile, two very dissimilar 
rivers. It does not resemble either. 
Rising among the mountains, in latitude 20° south, it 
flows mainly in a northerly course to within 8° of the 

uator, then turns suddenly eastward, somewhat sovth 
erly, and discharges in latitude 10° south, after a total 
course of nearly 2,000 miles. 

tion for ocean vessels of moderate draught, twelve to 
‘ourteen feet. Above, at the distance of about 200 
miles from its mouth, are the grand Falls of Paulo Af- 
fonso, higher, in the aggregate, than Niagara, and only 
second to it in grandeur. Above the Falls are a succes- 
sion of rapids, already described, and then a smooth, 
unobstructed, excellent natural navigation. 

Where the general direction of the river is northerly, 
its descent is only 703 feet in 815 miles; after turning 


to an easterly course, the descent, including the Falls, | 


is 1,008 feet in 487 miles; most of which occurs in 350 
miles. This indicates that if the topography had per- 
mitted this stream to continue in a northerly direction 
parallel with Tocontins River, it would have presented 
a longer and more gentle descent to tide-water, in the 
Amazon Valley. e escarpments, ss the ocean, of 
the elevated plateaus, back of the Brazilian coast, be- 
tween latitude ten and thirty degrees south, are gener- 
ally near and, comparatively, abrupt. This prevents 
any considerable length of navigable tidal rivers along 
that partof the coast. Hence, excluding the Sao Fran- 
cisco, which is a distinct system, the t rivers of 
Brazil flow northerly, into the basin of the Amazon, or 
southerly into the basin of the La Plata estuary. 

Their -waters interlock, passing north and south 
of each other for several hundred miles. Some of the 
head-waters of the Sao Francisco also rise in the neigh- 
borhood of this general plateau, which, being a de- 
nuded by so many streams flowing in contrary direc- 
tions, is quite irregular in its topographical features. 

It has been stated by some that this plateau is analo- 
gous to the plateau at the sources of the Mississippi, 
where, from the same summit, the streams flow north 
into the Arctic Sea, east to the Gulf of St. Lawrence, 
and south to the Gulf of Mexico. It is true that these 
waters rise in and flow from the same level, swampy re- 
gion at the head of the Mississippi; but there are no 
mountains, no denudations, no torrents there. The 
summit, instead of being three thousand feet or more, as 
in South America, is only about twelve hundred feet 
above the sea. The Mississippi flowing south, and the 
Red River north, interlock in the same swampy, level 
summit; but without intervening high ground, and 
tamely take their gentle courses toward the ocean. The 
St. Louis River, rising in the same level region, with a 
very short course, tumbles abruptly into the head of 
Lake Superior, the level of which is 612 feet above the 
sea, stream is, however, comparatively insignifi- 
cant, draining only a small area. 

There is this analogy, that on each continent there is a 
dividing — whence the principal drainage flows in 
opposite directions, north and south ; but there are also 
material differences which interfere with the analogy. 

The drainage system of the northerly portion of South 
America is essentially different from that of the south- 
erly portion of North America. In North America, the 
Mississippi, the great trunk, flows southerly from its 
sources to the Gulf of Mexico, draining one immense 
valley. In South America, the great valley of the 
Amazon lies nearly east and west along the equatorial 
regions for more than three thousand miles, receiving 
the drainage of numerous t valleys coming in from 
the northand from the south, and discharging the entire 
drainage eastwardly into the Atlantic. 

On some other occasion I may refer to this subject 


more at large. At es I have only intended to send 
you, in brief, a little picture of the Francisco, con- 
cernin which little has been generally known in the 
United States. If you think it worth while, you can pub- 


lish it, or such portions as may 

eral interest. 
Santa ANNA, Province of Bahia, 

Sao Francisco River, Dec. 31, 1879. 

On Board Steamer Presidente Dantas. | 

_lhad intended mailing this at Suuien end of the 

river, but it was that it w uicker this 

on 


go 4 
way. to-night, our steamboat vo 
upper Sas Pmae’ terminates. We have been 
67 days, and yobattinn, 


steamed 1,623 m going and 
without accident. We now tebe ous ““ajoujos ” (doubled 


appear of sufficient gen- 





It is sui generis. | 


It has a short tidal navi- | 


the | Hotel the meter showed tha: a’ 
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canoes), going about three miles an hour with the cur- 
| rent and some rowing. 
‘*A merry Christmas and happy New Year” to you 
and yours. Your friend, y. MILNOR ROBERTS. 
loazErRo, Province of Bahia, ' 
Sao Francisco River, Jan. 3, 1880 \ 
Here my letters will be mailed, to go across a hard 
country for over three hundred miles, with a mail-man 
on foot, to Bahia, on the coast, occupying ten to twelve 
|days. There they will be in the current of the ocean 
mail steamers. 


GENERAL INTELLIGENCE. 


| §8 We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us. 


Saat 
GAS AND WATER. 
Newark, N. Y., is in need of street lamps. 


The water-works question begins to assume shape in 
Peterborough, Ontario, Can. 

| The Water-Works Committee, of Toronto, have placed 
| their estimates for maintenance during the year at 
| $215,118) 

The new artesian well in the grounds of St. Francis’ 
Seminary, at Milwaukee, bored to a depth of 1,300 feet, 
now gives a steady flow of the best water of 350 gallons 
| per minute. 
| H.R. Worthingten, of this city, during the past week, 
| has received a contract for on a Worthington 

engine of a daily capacity of 3,000,000 gallons, for the 
water-works of Wheeling. W. Va. 

The artesian well at Davenport, la., was finished on 





the 19th, a depth of nine bundred and thirty feet hav- | 


| ing been reached, and water which flows four hundred 


| gallons a minute having been found. 


| The Select Council of Philadelphia last week concurred 
| in the bill of the Common Council making an appropri- 
| ation of $25,000 to the Water Department for the pur- 
| chase of new and for the remova! of the old boilers. 
The orders for a loan $280,000 to defray the cost of 
pipes for a new main from Chestnut Hill Reservoir, Bos- 
| ton, to the city, and authorizing a contract therefor, 
were passed by the Board of Aldermen in concurrence, 
| under a suspension of the rules. 


The Chicago Inter-Ocean is complaining of the poor 


| 


| water furnished that city, and remarks that the purity | 


| of everything else depends upon the purity of water, 
}even godliness and milk. [The I/nter-Ocean doesn’t 
| know what it is complaining about. ] 


| The contract for supplying heaters for the boilers of 

| the Pittsburgh water-works was awarded to Martin 

| Joyce, at $901. 

| pumping house was given to the Bailey Reflecting Co. 

| for $384. Bids for the new valve chambers have not 
yet been considered. 

The Knowles Steam Pump Works, of New York and 
Boston, were last week awarded the contract for a com- 
pound pumping engine of a daily capacity of 5,000,000 

lions, to supply additional pumping facilities for the 
New Orleans (La.) water-works. It is to be completed in 

| sixty days from time of contract. 


The Missouri Republican, of St. Louis, says: ‘ Since 
the defeat of the meter bil], Col. Flad, engineer of the 
Board of Public Works. is daily to be found with a big 
pile of engineering books stacked about hisdesk. A cur- 
sory glance at these shows that they are the latest Eng- 
lish, French and American authorities on water-works 
construction.” 


The Board of Water Works Trustees of South Bend, | 


Ind., reported to the Common Council of that city, last 
week, in favor of there being made, as soon as _ possible, 
to the water-works system of the city, extensions of 
pipe and mains, at an estimated cost of $12,500, and also 
that repairs of the pump-house and foundations be made, 
at an expense of $10,000, 

At a meeting of the Cincinnati Board of Public 
Works, held on the 13th inst., it was resolved that the 
Water-Works Department (when sufficient funds are in 
the Treasury) lay water- mains in localities of consum- 
ers where annual rent will guarantee a return of 10 per 
cent. per annum on the amount of all money expended 
on the extension of said mains. 


The commissioners appointed in October, 1877, by 


claims against the Department of Public Works of New 
York, made by owners of property bordering on Lakes 





poration Counsel Whitney. The total claims for dam- 


| commission to $175,000. 


| lons daily capacity for the Norfolk (Va.) Water-Works. 


This engine is to be placed at the source of the city’s sup- | 
mping | 


ply, some two and a half miles from the regular 
| station, where two Worthington engines of a daily va- 
| pacity of 2,000,000 gallons each are soon to be placed, 
they being now under contract and in course of con- 
| struction, and intended to replace a Worthington engine 

of 1,000,000 gallons capacity, which has hitherto af- 
| forded the main pumping facilities. 
To what extent the Croton water (N. Y.) was wasted 
| by negligence is shown in two instances. When the 
| meter was first placed in the Windsor Hotel it was ascer- 
tained that about 120,000 gallons were used daily. The 


| much be used. By careful watching and by 


| checking all wastefulness, the average amount used | 
lons. In the Rossmore | 


| daily was reduced to 42,000 
80,000 gallons were 
used daily. The amount now used is from 22,000 to 
25,000 In nearly every instance where meters 
have been attached, the amount of water used has been 


| and will render bis nitrogen-filled globes iuypermeable. 


The contract for illuminating the | 


| Judge Dykeman, of the Supreme Court, to adjust the | 


Mahopac and Kirk have presented their report to Cor- | 
| azes aggregated $2,000,000 but have been reduced by the | 


| H.R. Worthington, of this city, was last week awarded | 
the contract for a Worthington engine of 2,000,000 gal- | 


| proprietors protested that it was impossible that so | 
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decreased to one-half or one-third of that previously con- 
sumed. 


Some weeks ago the city of Louisville, Ky., received 
from the contractors, to whom had been given the work, 
the Crescent Hill Reservoir. The reservoir is divided 
into two basins, known as the north and south basins, 
with astone wall between them, which is called the 
centre bank. There has been a sinking of this centre 
wall, ever since it came into the possession of the city. 
A Western exchange says: “ What has occurred is what 
is called a ‘slip,’ which commences at the extreme end 
of the western side of the centre bank, and extends 
about two-thirds of the way across it; not having slip- 
ped on the eastern side. This aperture varies in width, 
but in most places it is about three feet wide. This is 
the worst looking feature of the slide, but the western 
side Of the north basin could not be well overlooked. 
From the extreme south end of the south basin to the 
centre bank can be observed a ‘beautiful’ curve with a 
downward tendency toward the middle of the western 
side of the south basin.” 


ELECTRICITY. 


Malden, Mass., will extend its fire-alarm telegraph to 
Edgeworth. 


All the necessary apparatus has been fixed up in the 
Parliament House, Quebec, for lighting the Council 
Chamber with the electric light. It is intended to make 
a trial in a few days. 

The Cincinnati & Suburban Telegraph Company 
which controls the Bell Telephone in that city, has 
erected a wire to Hamilton, Ohio, and will open com- 
munication between the two places with a system of 
tolls, for the purpose of transmission of business and 
serial messages. 

Electrician Sawyer has discovered a cement which he 
claims will not be affected by change of temperature, 
[t is quite elastic when cold, and adheres to the glass 
and metal so closely that it is almost impossible to de- 
tach it. It will not melt under 500 degrees Fahrenheit. 
Sawyer thinks it cannot be analyzed, and consequently 
he will not patent it. 

Mr. Edison determined about two weeks ago to have 
his entire plan for electric lighting examined by ex 
perts, owing to unfavorable criticisms that have been 
made from time to time. Prof. Barker, of the University 
of Pennsylvania, and President of the American Acad- 
emy for Advancement of Science, Prof. Rowland and 
| other eminent scientists have had free access to the 

laboratory and machine shop. The report will be made 

in a short time, and it is understood, will be favorable 
| to the lights. Mr. Edison has sold bis patent on electro 

motograph tothe Western Union Telegraph Company 
| for $100,000. 

Pierre Valcour, of Lockport, N. Y., has invented a 
portable cable. A metallic, cigar-shaped vessel, about 
| thirty feet long, contains the machinery and wire. This 

floats about 100 feet in the wake of the vessel. When 

200 miles have been accomplished, an automatic connec- 
| tion releases a leaden sinier, weighing five pounds, and 

this, as the vessel goes on, finds its way to the bed of the 

ocean. At the point where the sinker is attached the 

wire is much heavier for a distance of 200 feet. Thus 
| at every 200 miles, this shell, which is full of automatic 
| and clock-work machinery, releases a sinker, thus fixing 
| a telegraph wire on the bed of the ocean. The object of 

the shell is that the wire shall not be ai the mercy of the 
| rolling and pitching of the ship. ; 


ene ~ 

STREETS, DRAINAGE, ETC. 

Denver, Col., is talking of a system of sewerage. 
Chicago is in trouble because it cannot determine the 


| kind of pavement to be used on Washington Boule- 
vard. 


In the City Council of Chicago, last week, the sum of 
$57,547 was voted for the repairs of sewers, and $220,- 
| OOO for sewer construction. 


The City Council of Chicago, last week, passed a bill 
for the appropriation of $153,148.72 for the city’s por- 


i~ 


| tion of street improvements ordered by the Council. 


|_ Springfield, O., is in need of better drainage and 

| Messrs. Anderson & Hobby, Civil Engineers and Sur 

| veyors, of Cincinnati, propose for the sum of $1,000, to 

| furnish a map on a aie of 400 feet to the inch, show- 
ing a complete system of sewerage for the city. 

At the meeting of the Board of Public Works of St. 
Paul, Minn., on March 18, the City Engineer presented 
plans of new sewers proposed to be built in that city, 
the estimated cost of which amounted to $30,450. The 
plans were adopted by the Board and ordered sent to the 
Council, together with specifications and reasons for 
their immediate construction. 


The Geo. F. Blake Manufacturing Co., of New York 
and Boston, have received a contract to furnish a com- 
pound duplex pumping engine, baving two pumps, 
cyiinders each 24 inches in diameter, for the New Or- 
leans (La.) Auxiliary Sanitary Association. It will be 
used for the purpose of flushing the streets of that city, 
the water being pumped from the Mississippi River. 
The contract was taken last week, and ‘the engine is to 
be delivered in New Orleans in forty-nine days from the 
date of contract. 


Commissioner Campbell, of the Department of Public 
Works, New York, has ordered a number of contract- 
ors, holding contracts for repairing various streets, not 
to proceed with the work under them. The reason for 
the order is because of a decision of the Court of Appeals 
to the effect that when a street has once been ed 
| and an assessment levied for the improvement no tax 

can subsequently be collected on property benefited for 
any additional improvements on the same thoroughfare. 
President Morris, af the Board of Aldermen, will prob- 
ably offer some resolutions on the subject, suggesting 
that the Legislature pass some law on the matter. 


Minneapolis, Minn., is considering some quite exten- 
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sive sew im Council on the | pany will build sixty miles of new road in Nebraska this The Minister of Railways and Canals, Canada, is to ty 
17th inst. the mittee on submitted and | year, and that in 1881 the line will be extended via the requested to order that the canals be opened for naviga. 
recommended a report on the adoption of a of blican Valley to Denver. tion this spring a week earlier than usual. 


system 

sewerage for the more important portions of the city, 
recently completed by City Engineer Andrew Rinker. | 
The plans presented by the engineer main 


The St. Paul, & Manitoba Com have | The East River Ferry Company has contracted for 
ir Br > 


rown’s | immediate construction of an additional slip for th. 





fora 

line of sewer, six feet in diameter, at an estimated cost 
of about $60,400. The report was placed on file and 
ordered printed to facilitate further consideration by 
the Council. 

A bill to provide redress for injuries from defective 
highways was introduced in the New York State Senate 
last week. Its provisions authorize an action by any 

rson injured in person or property by reason of de- 
ects in a highway or highway bridge, under the super- 
vision of commissioners of highways to be brought 
against the town by its i rate name; may 
be served _ the supervisor, who is —— with the 
defense of the action, and any judgment which may be 
recovered, and the costsof action are made a town 
charge. 

In relation to the plans proposed in Milwaukee, Wis., 
for an improvement of the sewerage system, and 
abating the river nuisance in that city, to which we 
alluded last week, the Milwaukee Sentinel, of the 19th 
inst., pays the following tribute to the engineering pro- 
fession: ‘* Though the necessity is as for the adop- 
tion of some plan for purifying rivers, and 
those are to be commended who ere taking interest in 
the subject, there is a manifest advisability that -the 
opinion of competent engineering experts should be ob- 
tained before ~ expense is i . There are men 
whose business it is to know about such matters, and 
who do know re coo a there are nares ® nara 
respecting the efficiency of the proposed co: s- 
on S is pecially sumrepeeate that the views of skilled 
men should be had before the work is determined on.” 

 aseealia tno acca 
BRIDGES. 

Columbus, O., is in need of a bridge over the railroad 
east of the Union depot. The estimated cost is $17,000. 

The Canadian Government has awarded to Messrs. 
Charles Whitehead & Ruttan the contract for erecting 
a temporary bridge across Red River at Winnipeg. 

A double-track iron bridge of 160 feet span, and cost- 
ing $80,000, has just been completed across the Des 
Moines River, at Moines, Ia., on the line of the Chi- 
cago, Rock Island & Pacific 

The Fort Snelling, Minn., bridge over the Mississippi 
River is finished, and the Crongressional appropriation 
of $65,000 paid. Tne bridge has been surrendered to 
the commissioners of Ramsey County. 

A bridge, 125 feet long and 15 feet high, on the Kan- 
sas Pacific road, was discovered the other morning to 
have been burned. In eight hours a new structure was 
in place and trains were again in progress. 

The United Stutes Senate Committee on Commerce, 
on the 18th inst., authorized a favorable report to the 
Senate on the bill ek for the construction of a 
highway bridge over the Mississippi River, at Winona, 
Minn. 

The Keystone Bridge Co., of Pittsburgh, Pa., is erect- 
ing an iron double-track bridge over Green River, IIl., 
on the line of the Chicago, Rock Island & Pacific Rail- 
road, which, it is stated, will be one of the heaviest and 
best all-iron, double-track structures in the West. It is 
155 feet long and 26 feet wide in the clear. 

In the City Council of Chicago, last week, bills appro- 

riating $25,000 for the construction of a bridge across 
the south branch of the Chicago River at Jackson street, 
25,000 for a bridge across the Chicago River at Dear- 
* born street, $75,000 for the construction of a viaduct at 
Chicago avenue and Halsted street, and $46,941 for the 
construction of a viaduct at Sangamon street, were 


Rust & Coolidge, of Chicago, the Leighton Bridge & 
Iron Works ee Rochester, N. Y., and the Central 
Bridge Co., of this city, are the parties to whom the 
eighteen iron brid on the Iowa and Southwestern 
Divisions of the Chi . Rock Island & Pacific Rail- 
road, to which we alluded in our issue of the 20th inst. 
as having been placed under contract, were awarded. 
The spans vary in length from one 100 to 170 feet, and 
the work is to be finished before the end of the coming 


summer. 
wee 


RAILROADS. 

A new depot will shortly be built at Pilot Knob, Mo. 

Boston is endeavoring to improve its railway terminal 
facitities. 

Illinois has the largest number of miles of railway 
(7.022) of any State in the Union, and Pennsylvania 
comes next with 6,027. 

gree of foreclosure of the mo eon the Dallas 
& Avickita Railroad was issued by — McCormick, 
of Dallas, Texas, on the 20th. 

A cargo of 1,600 tons of iron rails for the Houston & 
Central Texas Railroad has arrived at Galveston, from 
Wales, by the British steamship Morglay. 

A New company has been i to build a rail- 
road thirty-five miles long, to connect Sault Ste. Marie 
with the Detroit, Mackinac & Marquette road. 

The Massachusetts Central Railroad has been leased 
by the Boston & Lowell Company, for 25 yearr, ata 
yearly rental of 25 per cent. of the gross receipts. 

It is stated that Jay Gould has given orders for the im- 
mediate construction of 60 miles of what is» known as 
the Lexington & Southern railway, a branch of the Mis- 
souri Pacific. 

The referee's sale of the New York, Housatonic & 
Northern Railroad was advertised to take place on the 
20th, but a stay of 2 pact was granted by Judge 
Donohue, until April 8. 

It is said that the Chicago, Burlington & Quincy Com- 


| Valle 
| will be commenced immediately. 
oe are oe ipoutnetions in nat 

| each contains erent pieces, requiring renewal 
| every ten or twelve years. This conveys a oalion of the 
| industries which roads foster. 


The contract for building the Wisconsin & Minnesota 
Railroad from Colby, on the line of the Wisconsin Cen- 
| tral, to Chi a Falls, has been let to Messrs. Wells, 
Harrison & Eehute, of Milwaukee. . 

Newfoundland, it is stated. will y devote its 
snare of the fishery award from the United States Gov- 
ernment to the construction of a railway from St. John’s 
to Harbor Grace, estimated to cost , 000. 


The contract for grading and bridging the extension 
of the Worthington & Sioux Falls Railway from Sioux 
Falls to the Vermilion, a distance of about forty miles, 
has been let to P. J. Kniss, of Luverne, Minn. 


The building of a temporary railway between Winni- 
peg (Canada) and the junction with the main line is pro- 
gressing very slowly on account of frequent snow-storms 
last month. “ Only four miles of the track have yet been 


The directors of the Chicago & Northwestern have de- 
cided to build branches and extensions during the sum- 
mer aggregating 265 miles ef new road. The ter 

rtion of the new line will be constructed in ota 

erritory. 

On the Republican Valley extension of the B. & M. R. 
RR. in Nebraska, rails are now laid to Arapahoe, Thirty 
miles more will be laid to Indianola, making it the term- 
inus for the present. Work toward Denver, Col., will 
be discontinued. 

Work on the Ohio & West Virginia Railroad is pro- 

ssing as rapidly as could be expected with such un- 
avorable weather. The road is completed through 
Hocking County. Iron sufficient to track 25 miles is 
provided at polis. 

The committee representing cities and towns on the 
line of the New York, Ontario & Western Railroad, de- 
cided to sell the $5,000,000 of stock controlled by the 
committee to certain 
thein to redeem the road by paying over that sum to 
Mr. Samuel J. Tilden. 


Surveyors are now e in running a line from 
Guerdon, Ark., on the line of the St. Louis, Iron Moun- 
tain & Southern, up the bank of the Ouachita River to 
Camden, a distance of 34 miles. It is ultimately in- 
tended to extend this line into the heart of the State of 
Louisiana, with Alexandria for a terminus. 

As soon as spring opens a large force of men will be 
put to work on the Montreal, Portland & Boston Rail- 
road, and the road will be extended from Strasbridge, 
Quebec, to East Franklin, to connect with an extension 
of the St. Johnsbury & Lake Champlain road from Shel- 
don to East Franklin, which is also to be put through 
as soon as spring opens. . 

The smallest railroad in the world is the two-feet ten- 
inches gauge built a E. Mansfield from North 
Billerica, , to Belford. It is eight miles‘and a half 
long and has eleven bridges, one over 100 feet long. The 
mr weigh 25 pounds to the yard; the engines weigh 
eight tons, the cars four tons and a half each, and run at 
the rate of 20 miles an hour. 


Washington dispatches of the 19th state that the 
House Committee on Railroads have agreed to report 
favorably a bill authorizing the Secretary of War to 
contract with the San Antonio & Mexican Border Rail- 
road Company for the construction of a railway from 
San Antonio to Lared, as a and military high- 
way for the United States. e total issue of bonds is 
not toexceed $1,920,000, or $12,000 a mile. 

The Miami Valley narrow ga railway was sold on 
the 20th at judicial sale, at Lebanon, Ohio, for $61,000, 
to John Ferris, who bought it for a Cincinnati association. 
The road runs from Cincinnati to Waynesville, Ohio, and 
has had much expensive work done on it. Its property 
and franchises are worth $400,000. It is the only nar- 
row gauge running into Cincinnati, and all the narrow 
gauge roads in Southern Ohio must use its track. 

John M. Goodwin, a Member of the American Society 
of Civii Engineers and a resident of Sharpsville, Pa., 
has an interoceanic ship-railway plan. He explained it 
to the House Select Committee on the 20th. He pro- 
poses, s* a substitute for Mr. Eads’ cradle, a caisson con- 
taining a sufficient depth of water to float the largest 
ship. The former he thinks impracticable. Sixty- 
seven million dollars is his estimate of the cost. 

Martin H. Duane and others have filed articles of asso- 
ciation, to be known as the Broadway & Rockaway 
Beach Railway Company. The road will run from near 
the foot of Broadway, Brooklyn, through the towns of 
Flatbush and Flatlands to a point on the seashore of 
Barren Island, with a branch from a point on the main 
= to a point in East New York in the town of New 

ts. 
miles. The capital stock is $4,000,000. 


——- eco —— 
RIVERS AND HARBORS. 
Canada is talking of reducing its canal tolls. 


The City Council of Chicago last week passed an ap- 
propriation, for the harbor of that city, of $42,000. 


A movement is on foot in Brazoria County, Texas, to 


organize a joint stock com 
o_ mouth of the Brazos omg 


The St. Anthony Falls water-power has been pur-| 
r of the St. Paul, Minne- 


chased by the general 
apolis & Manitoba Railroad for $425,000. 


the United States, and 


New York capitalists, binding “sy 


e length of the road is estimated at fifteen | 





| pany, notw 
to remove the bar from ax wa 


y extension west of Morris, and work on the line | Thirty-fourth Street Ferry on the New York side. 


The for the —— at the mouth of the 
Red River, which is now being built at Moorehead 
Minn., expect to have it completed by the opening of 
navigation. 


The grain elevator now being erected by the Penp. 
feet long, 140 feet wide and 178 fect high anata 2 
ee ee’ le a 76 fee and will 
$1,100. 060. : —— 


The members of the paere from South Missis. 
sippi desire an appropria of $150,000 for the pur. 
pose of improving the navigation of Pearl River south 
of Jackson. 

The Chicago Times of a recent date says: 
zel, of the United States Engineer C will soon ad- 
vertise for proposals to improve the Sault Ste. Marie 
from the canal to Lake George. There is available for 
this purpose $70,000.” 

A delegation of members of the City Council of Wi. 
mington, Del., appeared before the United States Senate 
Committee on Commerce, at Washington, last week, in 
advocacy of an appropriation of $10,000 for the im. 
rovement of the harbor of the former city. It is stated 

t the committee will take favorable action regarding 
the matter. 

The Cincinnati Enquirer indulges in a fit of sarcasm, 
as follows : ‘‘The Susquehanna River has been surveyed. 
It has been asce that it can be made navigable 
for its entire length for $25,000,000. This demonstrates 
the beauties and economy of civil engineering. It wil] 
soon be made apparent that rivers may be made witb- 
= any watery suggestions of nature, at a trifling 


’ ‘ Gen. Weit- 


The contract for the construction of the breakwater, 
at Racine, Wis., has been awarded to a local firm, who 
will at once commence operations. Over thirteen hun- 
dred feet “= will be sunk, at an expense of $4.35 
per foot. iles will be driven —T together, and 
will stand five feet above the surface and sink eight feet 
below. The work called for by the specifications wil] 
oon taxpayers about 10 per cent. less than was antici- 


The Erie and Fitchburg Companies are negotiating 
for the Tudor wharf property in Boston. Upon this it 
is intended to erect several elevators and afford accom: 
modation for six of the largest steamships at once, and 
to lay all the tracks, etc., necessary for doing all the 
business that the Erie road and the Tunnel Route will 
bring to it. It is —— that the new steamship 
wharves, with their deep-water advantages, will be 
completed by next fall. 

Washington yx nee to the Pioneer-Press, dated 
the 1 state: “ Te having been received here, 
stating that Gov. Smith, of Wisconsin, in anticipation 
of the bill of Gov. Powe. providing. for the reservoir 
system on the r w rawn from 
sale all State lands likel to be affected by the bill, Sec- 
retary Schurz is pre to withdraw government 
lands in that on which are likely to be affected by 
an overflow in event of the of the bill. The 
House Meng ena Kn ae : a hear 
arguments m presentative Pound and others, in 
favor of an appropriation to establish a reservoir sys- 
tem for a steady supply of water on the Upper Mis- 
sissippi. 

The sub-committee of the House Commerce Com- 
mittee had a meeting on the 20th inst., and decided to 
recommend the following seeeeuntes for the im- 

rovement of the Mississippi and Missouri Rivers: For 
Missisaip i River from mouth of the Illinois River to 
the mouth of the Ohio, $250,000. Last year the ap- 
propriation was $200,000, This does not include an 
———- to be hereafter made for Cape Girardeau. 

m the mouth of the Illinois to Des Moines Rapids, 
$100,000. Last year the a riation was $40,000. 
From Des Moines Rapids to St. Paul, $150,000. Last 
year the appropriation was $100. . For removing 
and wrecks from the M i, Missouri 
Arkansas Rivers, $175,000. It is not intended to touch 
that part of the river covered by surveys of the river 
commission. For the Missouri River the sub-com- 
mittee recommend an appropriation of $15,000 
for improving the landing at Cedar City oppo 
site Jefferson City. Last year the appropriation was 
$10,000. For simi ar work at Glasgow, $25,000. Last 
year the a priation was #9,642. Mr. Clardy is the 
representative of the Mississippi Valley on the sub-com- 
mittee, and withthe aid of ers of the Missouri dele- 
tion has been successful in increasing appropriations. 
total amount of the river and harbor bill as recom- 
mended by the committee will be less than #5,000,000, 
as against $7,000,000 last year. 


ea Ge 
CONTRACTING, MISCELLANEOUS, ETC. 


Bids for the iron-work of the United-States Custom 
House at St. were bs 


much 


S 
should be $10,000 
ristion. The bid 
000 
$44,310. successful 
that the contract has 
pany is also the lowest for 
government buildings at Nashville 
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width, and vary in height, according to the con- 
New York City.) formation and depth of the upper rock. If it is 
solid, with few or no seams, the bottom of the 
river can be approached to within eight or ten feet; 
=| if, on the contrary, it is loose and seems composed 
of fragments, the thickness is sometimes 20 feet. 


= : Seven drills, worked by compressed air, are now 
Tue twelfth annual convention of the American at work extending the drifts, and at every 25 feet 


Society of Civil Engineers will be held in St. Louis, | cross sections are opened and pillars about 17 feet 
Mo., on Tuesday, May 25 prox. 


oe 
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L 3, 1880. 


| square are left. When the work has been ex- 


| tended as far as necessary, the dimensions of these 
Ever since the inauguration of the elevated rail- pillars will be lessened as much as_ possible, 


road system in this city, the lives of pedestrians upon | and only enough rock left, as a rvof,, to 
the sidewalks beneath the road have been endan- | support the water. There are now eight pas- 
gered by falling substances, and in several instances | sages, north and south, or parallel to the current, 
serious, if not fatal, injuries have been the result. | the distance between the extreme points being about 
Expensive clothing, especially of ladies, has been | 347 feet. There are nine passages extending east 
ruined by oil from the locomotives, and during a | and west, the distance being about 238 feet. The 
rain the washings of the tracks have been filthy in | tracks are laid as required, and cars, drawn by 
the extreme. To obviate this, the Board of Alder-| mules, convey the broken rock to the hoisting ma 
men passed an ordinance, March 9, signed by the | chinery, located in the centre shaft. The car is 
Mayor, March 24, requiring lights to be placed on | rolled upon a cage running in vertical shears and 
every pillar of the elevated railroad standing in or | raised 81 feet, the empty car at the same time de- 
near the intersection of every street, and tobe kept | scending. By means of wheels running in circular 
burning during the same hours as ordinary street | grooves, the car is here inclined about 45°. The 
lamps. Also to prevent the dropping of any solid | jower side is unhooked, and the rock falls into a 
or liquid substance from any engine, car, track, | 
etc. The columns in many instances not only ob- | 
struct travel, but render it dangerous. 
———— i to Doom == -——<“—_i_O 
NOTES ON ENGINEERING IN NEW 
AND VICINITY. 


chute extending over the centre of a vessel moored 
to the dock. Only two men are required to handle 
the rock after it leaves the mine—one at the top of | 
| the hoist to unload and another on the boat to shift. 


YORK | About 112 car loads are taken out daily. 


The area of the mine at the present time is about | 


two acres, and up to March 1, 1880, 16,728 cubic | 
yards of material had been removed. The work | 
commenced with from 4,000 to 4,500 cubic yards | 
in the States of New York (including the removal | pet month, but is now more than doubled. Near 
of obstructions at Hell Gate), New Jersey and Ver- | the shaft is a comfortable stable, with four stalls | 
mont. Capt. James Mercur is the resident engi-|@%d a feed room, for the use of the mules, who | 
neer in charge of the work now in progress at Hell | Will not see daylight until the work is finished. 





Heit GaTe.—Lieut.-Col. John Newton, of the 
United States Corps of Engineers, is the officer in 
charge of the improvement of rivers and harbors 





Gate, which consists of excavations under Flood | 48 water is continually dripping from the roof, it | 
Rock and the removal of brokén rock from the | is necessary for the men to wear rubber or oiled | 
reef at Hallet’s Point, Work upon this point is | clothing, and a large drying-room, heated by steam, | 
rapidly nearing completion and will, when fin-| is provided for their use. It was necessary in con- | 
ished, give a depth of twenty-six feet near the | Structing these buildings to use the same precau- 
shore, rapidly deepening toward the channel. | tions against water as are needed above ground; 
Flood Rock consists of two gradually shelving | the roofs are inclined and the sides overlapped or 
rocks, located directly west of Hallet’s Point, and | battened. The mine is well ventilated, and owes 
north of Blackwell's Island. 

An observer unacquainted with mining engin- | drills, which are constantly supplying fresh air. 
eering would have no conception of the magnitude | A large Worthington pump is placed near the 


and ultimate importance of this work, judging from smaller shaft, to keep the works as free from water 


appearance of surface operations. Work here was | @8 possible. It may be well to state in this con- 
commenced by sinking a shaft near the centre of | nection that the principal danger incurred is at the 
the larger rock, and after reaching a depth of 68 time of blasting—late in the afternoon. If in 
feet from top, or 57 feet below low water, drifts | Opening a new portion, a rock should be foun 
were opened. On Dec. 31, 1876, work was suspended | ““ keyed the wrong way.” a flooding would be the 
—the appropriation having been expended—and | Consequence. Even should this occur, no harm 


ae - oa 
EWS | of rock. The galleries are from 9 to 15 feet in 
A Wire 


ao | 
its purity in a great measure to the work of the 


d| 


119 


os 
= 


represent the main ropes, wound upon the shaft 


of the drum. This ingenious device enables 
the engineer to ascertain at~any moment 
the exact position of the cars. There are 


five of Burleigh’s air compressors for running the 
drills, three being worked all the time. The further 
plant consists of lathe, drill-press, planer, pump, 
the requisite for making and repairing 
drills, emery wheels and many special tools. In 
the blacksmith shop it was learned that American 
steel gives better results than foreign, the drills 
working from three to four feet without sharpen- 
ing, according to the nature of the rock. Upon 
the extreme end of the northern part of the island 
is the building containing the explosives. 

The time when the work will be finished cannot 

be ascertained, owing to the uncertainty of the 
appropriations. There are now 
Mercur’s orders about 130 men. Work progresses 
| night and day, except on Sunday, the men working 
in gangs on eight-hour shifts. 

For the convenience of engineers unacquainted 
with New York, and who are desirious of visiting 
these works, we point out the most convenient 
route thereto. The Harlem River boats, from the 
foot of Fulton street or Peck Slip, land at Astoria, 
and during the summer are much more pleasant 
than the steamers of other routes. Another quick 
and pleasant way is to take the Third avenue 
Elevated road to Eighty-ninth street; walk to the 
foot of Ninety-second street, and cross in the ferry 
to Astoria. Captain Mercur’s (from whom per- 
mission can be obtained to visit the works) office 1s 
about one-quarter of a mile north of the ferry. A 
large propeller—part of the permanent plant—plies 
between this point and the island. 

SURVEYING AND HovusE BUILDING IN PATERSON, 
N. J.—Messrs. Hilton & Menger, Civil Engineers 
and Surveyors, 18 Hamilton street, Paterson, N. 
N., write usthat they ‘are very busy in private sur- 
veying for the first time since 1873, and only hope 
it will continue, but a little more moderate. We 


tools 


under Captain 


are run pretty lively and everyone wants their work 


one at once. The local papers are advertising for 
help in the different industries, and operatives are 
crowding here from the old countries, but we have 
| no places to house them. Scarcely a house or room 
can be had, and there is a great demand for one or 
two hundred buildings of the second and third 
— 


} 
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PERSONAL. 





| A. Gottlieb, C. E., President of the Keystone 
| Bridge Co., of Pittsburgh, Pa., was registered at 
| the Astor House, in this city, last Wednesday. 

Wm. F. Channing, of Providence, R. I., is the 


 tatent advocate for a ship railway across Darien. 


the mine flooded. It continued in this condition | is anticipated to the men, as the work is extended He had a hearing at Washington on the 27th ult. 


until July 8, 1878, when the pumps were started, with great care, and but a small distance opened 
and by the 14th all water had been removed, | at each blasting. Inan event of this description, 
It was found that numerous seams had opened in | Work would cease until the opening could be 
the roof and side walls, and timbering was neces- filled from above. 


sary to prevent caving. As the two exposed por-| There are three boilers, of dimensions of 6 x 28 
tions of Flood Rock were of small area, insufficient feet, with two flues to each, 22 inches in diameter. 
to accommodate the needed machinery and build- | Salt water is used altogether, and by means of sur- 
ings, all the broken rock which was taken out up | face condensers, water enters the boilers heated to 
to Jan. 7, 1879, was used in extending the island, | from 150 to 200 degrees. A dock was built just in 
and was placed so as to serve a dike for deflecting | front of the boiler-house, for the unloading of coal, 
the ebb tide from the Gridiron and middle reef,| which is carried by chutes directly to the fires. 
until they could be removed. The total number of | The hoisting engine is double, cylinder measure- 
cubic yards put in this islet is approximately 5,722, | ments being 17 x 24 inches, and the drum 8 feet in 
and its area above high water, 2,600 square yards. | diameter. The ropes are wound round this in 
The rock removed sinte Jan. 7, 1879, has been | contrary directions, so that the two sets of lifting 
dumped principally between thé two mill rocks. | machinery are balanced, and the only work re- 

A short distance south of the centre shaft is a | quired of the engine is to lift the load—about one 


smaller one, with steps leading to the bottom, and|ton. The throttle-valves, brake and reversing 
through which the air and water-pipes are carried. | levers are so arrange that the engineer can control 
The drifts extend nearly north and south, and east | all, without moving from his position. A speak- 


and west; the distance between the centres of | ing-tube extends from this room to the bottom of 
those near the main shaft being 871¢ feet, and be-| the mine, and bell wires to the top and bottom of 
tween those further out, 25 feet. This difference | the hoisting-frame. Directly in front of the en- 
is because larger columns are needed adjacent to | gineer are two perpendicular shears, in which run 
the opening, to support the superincumbent mass ! two weights, raised and lowered by strings, which 





The Hon. Wm. H. Ferry, for many years a lead- 
ing director of the Chicago & Northwestern Rail- 
way, died at his home in Lake Forest, Lil., on the 
26th ult. 


Maj. R. H. Temple has been appointed Chief En 
gineer of the Richmond & Alleghany Railroad, and 
H: D. Whitcomb, Consulting Engineer, with of- 
fices in Richmond, Va. 

Gen. Henry Pleasants. Chief Engineer of the 
Reading Railroad, and late Colonel of the Forty- 
eighth Pennsylvania Volunteers, died suddenly at 
Pottsville, Pa., on the 26th ult. 

A. V. Gude, formerly Assistant Engineer, has 
been appointed Resident Engineer of all the roads 
operated or controlled by the Louisville and Nash- 
ville & Great Southern Railroad Company. 

Gen. Wm. Sooy Smith, President of the Civil 
Engineers’ Club of the Northwest and Chief En- 
gineer of the Glasgow (Mo.) bridge, expects to sail 
| for Europe from this city, on the steamer Scythia, 
on the 7th inst. 

E. 8. Chesbrough, C. E., late City Enginee: of 
Chicago, was in this city last Wednesday, en route 
to Newport, R. 1, where he has charge, as Chief 
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ton, Mayor Harrison, Mr. E. 8. Chesbrough, MM. Bion- 
ne, Gallay, Couvreux, Dauprat, and Fischoff, Gen. I. N. 


Stiles, Gov. Bross, Maj. Lydecker, Gen. Chetlain, Gen. 


the requirements (mechanical or otherwise) th, 
same. A water company in a city which is q}j, 


| 


Engineer, of the new system of sewerage in course 
of construction for that city. 


Mr. , amberle, lv Chief Engineer W. E. Strong, O. 8. Lyford, John Crerar, Edson Keith, | to have a vity s m from a near ai 
ir. Edward Hem perle former y eo ee hasten tied aoe ae all Field, A. F fa ee a oe ee mountain, or 
for the American Bridge Company, who went to | gecherger, O. We. Porter, ; J. F. aii W. Lionio  ee abundant supply of exce|. 


A. Ww. Cook, B. Williams, Mr. Shenkle, Mr. Adams, lent water close at hand, without pumping. or ex. 
r. Auler, George L. Dunlap, Jose iller, Gen. i i - : 
| Leake. JH Cratches, A. Woleott. J. A. Cole’ Dic, | Pense foF purification, only a small (or with no 
Chicago, Cregier. Mr. Artingstall, C. 8. Smith, W. F. Goodhue, outlay for storage purposes, and with other things 
O. D. Brown, formerly Chief Engineer of the | . cae : = Grey O-W. Wate Me : ges | very favorable, can often better afford to make a 
Southern Minnesota road, has been appointed Gen- | berg, O. B. Green, George Cc. Morgao, Charles McRitchie, Contract with a municipal corporation to furnish 


Europe about the time of the dissolution of that 
company, returned recently and is at present in 


ee 


ne eA leg a 


ASE 2 


eral Superintendent and Chief Engineer of the Ne-| W._C. Whittemore, 


| Smith, J. W. Weston, 


F. W. 


braska division of the St. Paul, Minneapolis, Oma-| Farnham, G. A. M. Liljencranz, R. Emmett, F. re : os : 
Baker, E. 8. Chesbrough, Jr., F. Greely, J. R. Willett, city, having a worse condition of things, could af. 


ha & Chicago road, with head-quarters at Sioux | 


City. 
E. L. Corthell, resident engineer of the South 
Pass Jetties, has located himself temporarily in 


New York, where he will complete his ‘‘ History of | Page, 


the Jetties,” on which he has been engaged during 


the past year. His address is 42 West Twenty- | FB 


sixth street. 

The principal assistant in the City Engineer's 
office of Boston will be Mr. Alfonse Fteley, who 
will take the place of Mr. H. M. Wightman, 
who has been elected City Engineer. Mr, Fteley 
has for the past seven years been employed as 
engineer in charge of the construction of the Sud- 
bury River Additional Supply Works. 

Mr. Wm. Rotch, of New Bedford, Mass., lately 
superintendent of the Fall River Water-Works, 
has been elected a director of the Mexican Central 
Railroad Company, running from the City of Mex- 
ico to Leon. Mr. Rotch is a member of the Ameri- 
can Society of Civil Engineers, and has long been 
considered as one of the leading hydraulic engi- 
neers of the country. 

Sir John Macneill, who died recently at South 
Kensington, might be said to be the last of the old 
school of civil engineers. He was born near Dun- 
dalk, in Ireland, as far back as 1793, and was one 
of Thomas Telford’s lieutenants on the colossal 
road-making and bridge works in Wales. His 
reputation may be said to date from the early rail- 
way works in Ireland. For a long time he was 
possessed of a monopoly of the engineering work in 
that country. It was by his recommendation that 
the anomalous gauge of five feet three inches was 
adopted, through which the lines have been iso- 
lated from those in England and Scotland, necessi- 
tating the construction of special rolling stock. 
Sir John Macneill was probably the first engineer 
to introduce lattice girders of a simple type. It was 
his fate to be supplanted as a railway engineer by 
his assistants, Mr. Hemans, Mr. Lefann, and Mr, 
Barton, and the professorship of civil engineering 
in Trinity College is more associated with the name 
of Mr. Downing, his deputy, than with his. Sir 
John was not successful in England, and his name 
must have been unknown to the Parliamentary 
Committee when he appeared as a witness for the 
Euphrates Valley Railway.—London Architect. 

M. de Lesseps, having visited San Francisco, re- 
turned, and last week was in Chicago, where, of 
course, he was interviewed by the newspaper men, 
to whom he repeated much of what has already 
been chronicled by the daily papers from New 
York to San Francisco, expressed himself as en- 
tirely satisfied with the prospects of the Panama 
Canal, and presented each with a printed copy of the 
report of the International Technical Commission. 
On the evening of the 26th ult. the Civil Engineers’ 
Club of the Northwest gave a banquet in honor of 
the visit of M. de Lesseps to Chicago, at the Grand 


Pacific Hotel. The guests assembled in the hotel | HOW MUCH SHOULDA FIRE-HYDRANT COST 


parlors at half-past 7 o'clock, and immediately pro- 
ceeded to the dining-room, where four tables, 














Charles Henrotin, Mr. Pesoli, Judge Hibbard, A. 
Stone, on J. M. Walker, Postmaster Palmer, A. L. | 
Holley, H. Raymond, H. F. Booth, Col. J. Mason | 
Loomis, George 
Burroughs, Gen. S. 
rancis Butler, Harry 


. Hurlbut, Mr. Withrow Alonzo | 
Fox, and Charles Fitz- 
simons. 


On the 29th ult., M. de Lesseps addressed the | 
oston Board of Trade on the subject of the Pan- | 


A. Dickenson, Willerd water for fire purposes at $25 or $50 per hydrant 
Clarke, E. A. Fox, R. per annum, than another company, in another 


B. ford to do the same thing for $200 per annum, 
In respect to both such cities the rate per hydrant 
igginson, Washington Hesing, Maj. | should be further governed by the number of such 
hydrants, distance apart, proportion of hydrants 
to length and weight of mains laid, general plant, 


individual water rates, amount received from pri- 
vate consumers, price of coal, cost of operating, 


jama Canal. In the evening he paid a brief visit | total receipts from all sources and total of expenses 
| to the ball in aid of the Catholic home for destitute | on all accounts, and lastly, to some extent, the 


orphan children, at Music Hall, and in response | honesty and ability of the city and contracting 
to the reception, made a brief speech expressive | party to meet promptly and fairly the obligations as- 


of his pleasure at being present. 


The Governor | sumed on each side. In fact, the problem of what is 


and staff, and other distinguished guests, were also | the proper charge for fire-hydrants, has too many 


| present at the ball. Count de Lesseps left the city | 


on the 10:30 o’clock train for New York. 

Count de Lesseps, the Countess and their chil-| 
dren sailed for Europe on the ist in the White Star 
steamship Adriatic, accompanied by several mem- 
bers of the great canal projector’s engineering 
party. MM. Bionne, Couvreux, Dauprat and Gal- 
ley went on board early. It was 9:40 a. m. when a| 
carriage, containing the Count, the Countess, Mr. 
Cyrus W. Field and M. De Sabla was driven up to the 
passenger gangway. The Countess, looking pale and 
somewhat fatigued, was escorted to her state-room 
by Mr. Field, her husband remaining for a few mo- 
ments on deck to shake hands with several gentle- 
men who were waiting to see the party start on 
their journey homeward. Among them were M. 
Edmund Breuil, the French Consul-General; Mr. 
Nathan Appleton; M. Mennier, the French journal- 
list; Mr. Ferro; Messrs. Bogart, Chanute and 
Dresser, of the Society of Civil Engineers; Mr. 
Fischoff, Mr. and Mrs. Jungerick, Mr. Vail, of Ho- 
boken, and Mr. Welsh. On arriving in Liverpool 
the Count will accept the courtesies of the London 
& Northwestern Railway in the journey to London. 
Having explained his object in a few of the prin- 
cipal English cities, he will hasten to Paris for the 
purpose of organizing his canal company. 
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BOOK NOTICES. 








Mitts’ Directory oF BoILER OWNERS, ENGINEERS | 
AND STEAM USERS IN THE CITIES OF NEW YorK) 
AND BROOKLYN, containing names and addresses of | 
over 6,000 boiler owners and engineers. 1879-80. 
James N. Mills, Publisher, 165 Broadway, New York. | 
Price, #3. 


We have received from the publisher a copy of 
the above publication, it being a book of 72 pages, 
5x7 inches in size, neatly bound, and, altogether, 
creditable inappearance. It presents, in a compact 
and comprehensive form, doubtless as correct a 
directory of boiler owners, engineers and steam | 
users, in this city and Brooklyn, as is in any way | 
obtainable. While of course making no preten- 
tions in a literary way, it is a publication of decided | 
value to parties having business with and soliciting | 
trade from the classes named, and among such has | 
already found a ready appreciation and sale. 
a oe oe oe 








ANNUALLY? 
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| 


| I thank you for 


conditions of an uncertain character to admit of any 


| satisfactory solution, unless it should be that each 


city or place must make its own rates for fire-hy- 
drants, such rate having for its basis a reasonable 
return for the investment or venture. 


ENGINEERS’ SOCIETIES, 
The Land Surveyors of Michigan held another 


meeting at Lansing last week and effected a per- 
manent organization. 








wees 
THE ASSOCIATION OF GERMAN CIVIL 
ENGINEERS, 





A meeting of the Association was held at the 
rooms, 31 to 35 East 4th street, this city, on the 
evening of March 27, Mr. E. A. Giesler in the chair. 

After the reading and approval of the minutes of 
the last meeting, the Secretary read a letter from a 
Manchester (Eng.) firm asking for the recommend- 
ation of a reliable Civil Engineer to introduce some 
valuable patents in America, upon which further 
action was postponed until the next meeting. A 
letter from the proprietor of ENGINEERING 
News, concerning the publication of the proceed- 
ings of the Association, was read and approved. 
The reading of the Librarian’s report was deferred 
till next meeting. A committee of three was ap- 
pointed to compile a list of agents and firms dealing 
in patents, both in this and foreign countries, to 
be communicated with directly on the subject of 
introducing new inventions and improvements in 
any branch of Civil Engineering represented by the 
members of the Association, and the Secretary was 
directed te prepare circulars for that purpose. 
An invitation from Mr. Paul Goepel tothe Associa- 
tion to inspect a new ice-making machine in 92d 


| street, New York City, was accepted, and the 


meeting adjourned. 
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CIVIL ENGINEERS’ CLUB, OF CLEVELAND. 





The second meeting of this society was held on 
the evening of the 27th ult.: 

At 8 o’clock Mr. Charles Paine called the meeting to 
order and delivered the following address: 

Gentlemen of the Civil Engineers’ Club of Cleveland :— 

electing me President of this Club, thus 

me with the inauguration of a society which 
I have no doubt will be lasting, and of permanent bene- 
fit to its members and this community. ee. 

To all classes of men opportunities for social inter- 
course, and for the exchange of ideas, are a valuable 
means of improvement, but to persons engaged in scien- 











tastefully adorned with flowers, had been set, the BY E. PRINCE, QUINCY, ILL. ; ; 
table for the chief guests running along the east er such occasions are of the greatest impor 
side of the room, and the other three being arranged In case a city makes a contract for the construc- _, Before the two great Bacons, Francis and the a 
at right angles with it. M. de Lesseps sat with Mr. | tion and operation of water-works, the question of i —— , aoe yoien: mt aps onde that 
Nathan Appleton, of Boston on his right, and Gen. | amount to be paid is a serious one. In a few in- one person, richly endowed, might not have traversed 
W. Sooy Smith, President of the Club, on his left. | stances, cities pay per mile of mains laid; generally, | their entire circuit, and have been familiar same oh 
a ita : 5 ; ss ahenionAleare + tienbetunt Ss eae | the little which was then known of the ve sciences. 

On Mr. Appleton’s right was Mayor Harrison, and | however, they pay pe y ; TM At the t time, a familiarity with one little seg 
on Gen. Smith’s left was Mr. E. S. Chesbrough. | rule or price can be stated, for these reasons, to ment o os circle is all that a student a 2 
The following are the names of the guests: wit: No two water-works enterprises have the ame vi pte en age a if be ae 
in . 


Count De Lesseps, Gen. W. 8, Smith, Nathan Apple- ‘same amount of investment; in no two cities are ‘master of one science, we call him a master 
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Yet the requirements of our profession are such that the | 
civil engineer ought really to possess all knowledge, 
which, being ae his next resource and best is to 

iate himself as intimately as ible with those in- 
formed in the branches of his art differing from his own, 
to be advised and instructed through their discussions, 
and obtain a many-sided view of things by the aid of 
other eyes, which observe from a different point of 
view. Recognizing the value of meetings for such pro- 
fessional discussions, the National Society, known as the 
American Society of Civil Engineers, was formed with 
headquarters in New York: and local clubs have been 
established in most of the large cities of the United 
States. I congratulate you upon having founded this 
one in Cleveland, for there is no city in which a club of 
this kind has a better reason for existing, or in which we 
ought to expect more interesting proceedings, or more 
useful discussions. 

Let no member suppose, however, that the chub will 
run of itself; on the contrary, in order to make it suc- 
cessful, each one must bring of his best, and many will- 
ing members will have to do some good, hard work. 

But they have already gained a broad and rich experi- 
ence in their various callings, which has only to be nar- 
rated to make our meetings of the very highest interest; 
for experiment has shown in kindred societies that 
nothing provokes animated and wholesome discussion 
like a well-prepared paper. 

There will be some members who will think that they 
have not time to write a paper; but it is a lack of indus- 
try rather than of time, which prevents most persons 
contributing to the papers of a society formed as this is 
—for mutual help. 

There is occasionally one member found in such an as- 
sociation who suffers from modesty, thinking his words 
may not be of interest to the rest. To this rare fellow 
let me say, probably yours would be the best paper of 
the year. 

You see that I take the privilege of a veteran to give 
advice, for being now stranded — the very outer edge 
of the engineering profession, I can scarcely hope to 
make to you any other kind of communication. | 

Continuing, then, to advise, I urge zee all to bring to 
the meeting all your experiences, discussions, discov- | 
eries, inventions and mistakes ; above all things, give 
the Club the advantage of your mistakes. All the great | 
engineers say that they learned more from their mis- 
takes than they did from their successes ; and I think 
we would all agree that the most interesting parts of 
their writings are those which tell how they went wrong | 
and how they got right. The papers of other engineer- 
ing societies, here and abroad, are usually very frank in | 
their statements and full in their account of the unfor- 
tunate experiences, as well as of the successes, of the 
writers, showing a very admirable desire to benefit all | 
other members of their profession by teaching them how 
to avoid similar errors. 


These professional papers takeu together make up a) 
body of information upon the most recent methods of | 
working which far outweighs in value to the student of en- 
gineering the text books of the schools, and I think the 
best graduates of those schools will be found to have 
got more knowledge from such society papers than from 
the professors. Of course I except from this sweeping 
assertion the professors of mathematics and chemistry, 
in whose kone are the keys of heaven and earth, by 
which the doors to all the halls of science are unlocked. 

It seems to me, as I have hinted, that we are peculiarly 
well furnished here with materials for the most interest- 
ing studies, which I would not further allude to if we | 
were not so apt to overlook things close at hand (our 
own, as it were,) to contemplate great achievements in 
more distant regions. 

In hydraulic engineering, for instance, our water 
works embrace almost every very modern improvement 
or invention for supplying a great city with sweet 
water ; a sub-aqueous tunnel ; a crib exposed to the 
storms of the lake ; a reservoir; compound pumping 
engines, and a difficult distribution across deep valleys ; 
so that if we were seeking for a compendium of what 
our art is ready to undertake in this department, we 
need not leave home to find it. The great iron and steel 
works furnish excellent examples of the best use of high 
pressures for the movement of hydraulic cranes and sim- 
lar a. 

In ti works may be seen also the 
methods of steel making by the Bessemer and Siemens 
Martin processes, the uction of ores in modern, high, 
furnace-stacks, and all the following steps froin pig to 
bloom, from bloom to what you will. 

At the wharves are new iron steamers with splendid 
engines. The arches of the Viaduct are worthy of the 
best days of Rome, and its draw equals the best modern 
work in iron bridges. : 

In electric engineering we have the latest refinements, 
many of which originated here. | 
This club should be the means of giving us more 
thorough knowledge of the details and peculiarities and | 
problems presented by these works, and of the great 
number of other engineering works to which I cannot 
refer ; and by the publication of deserving papers in the 
technical journals, we ought to contribute our share to 
the instruction of those from whose similar efforts we | 
learn so much, 

In some of the 
venient to separate the seyeral more important depart- | 
— of = profession a sections ; forming wore 
of mechanical engineers, mining engineers, etc.; yet 
leading members of these societies are members Ot the 
local civil engineers’ clubs and of the Americen Society | 
of Civil Engineers; and I hope we may unite in this | 
club all the energetic, studious and earnest men of our 
profession, and of the allied professions who are living 


most recent 


— may be devoted. name taken by this club wi 


include them all. 


Civil engineering, as defined by the charter of the | 
the powers | 


British Institution, is ‘‘ the art of converti 
of nature to the service of man ;” and we 


,sionary to approach the cannibal until his appetite for 


| engineer prepares the worl 


| fullness thereof, and they that dwell therein. 


cities it has been found con- ™°© 


in this city or its vicinity, no matter to what — ' 


invite | many of the names being 
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pursuit in life any part of this wide ministry, whether | 
as aninventor, chemist, master mechanic, contractor, or 

as a student of the exact sciences. The test should be : 

First, is the candidate an honorable man? Next, is he 

interested in the subject which will be discussed ‘ If he 

meets these requirements, the club can only gain from 

admitting him; and it is to be hoped he may gain some- 

thing also, for I think the advantages of a membership 

from a great variety of pursuits, cannot fail to be of as 

much value to members as to the club collectively. 

If the place, where you meet and the personnel from 
which this club is to be formed are fortunate, certain- 
ly I may add that the time is opportune. 

Probably we look upon this age as more wonderful than 
it is, and are more rejoiced than we should be over the 
discoveries which are so often announced of the hereto- 
fore unknown and mysterious properties of matter: and 
we tremble, perhaps, at the fearful additions to the 
powers of man by waich he has been advanced during 
the last few years without good cause for alarm, and 
probably in future years, after our children have be- 


| come habituated to their use, as we have to the use of 


steam, they will see that it was only because we had | 
been so ignorant that we were so surprised. Yet, with 
the liveliest anticipations of what revelations are in 
store for the Prophets of Nature, we can clearly see that 
the world has never before attained to anything like the 
knowledge of sciences, and their application to the benefit 
of man, which has distinguished the nineteenth century 
heyond all others. So that if a stimulant to debate is of 
use, it may be found in the news of the day, which 
heralds every morning a fresh discovery. 

I know that there isan opinion held by the worshippers 
of beauty (for whose pure thoughts and charming ab- 
stractions I would not seem to lack the sincerest respect), 
that these practical applications of science are not the 
highest, but rather the lowest, uses which can be made 
of the revelatioas of the divine laws; and these devotees 
appear to believe—indeed, I doubt not they do 
t uly believe—the condition of “the poor Indian whose 
untutored mind sees God in clouds, and hears him in the 
wind,” is in some respects better than that of the civil- 
ized creature who enjoys less of superstition but more of 
comfort. 

We have set the romantic waterfall to grinding meal, 
instead of making our squaws pound it with stones ; we 
have even desecrated the plains of Greece, where once 


| rose a glorious temple to Pallas Athene, by the erection | 
| of an ugly railway station. 


Bad as this is (and I would 
deplore the loss of any bit of beauty) it seems to me that 
the improvement of the race of men from primeval 
savagery to now has been due more to inventors than to | 
any other class. As men have got better clothes, better 


| food, better homes, they have become ready for higher 


ideas and better prepared for philosophical speculation. 
Experience has shown it to be dangerous for the mis- 


meat has been previously satisfied. If the Jesuit fathers 
who sacrificed themselves in the first settlement of 
America with such generous intentions, had sought to 


| teach the Canadian Indians the art of living more com- 


fortably, the creed they brought would have recom- 
mended itself at first, as it has since, instead of seeming 
to the savage only an opposition religion. 

I will not claim for our profession more than this: 
that it is the pioneer of spiritual progress; that the | 
for healthful, convenient, | 
happy living; drains the marshes, builds the highways, 
constructs the harbors, lays out the cities, supplies them 
with water, gas, drainage, and telegraphs, and having 
rendered mankind as comfortable as he can, he says to 
the Spiritual guides, ‘‘The earth is the Lord’s, and the | 
We have 
made the wilderness to blossom as the rose; go ye now 
in and lead this people to a knowledge of the Truth.” 

Mechanical engineering has set the forces of nature to 
do the worst drudgery that lay upon the shoulders of | 


| men, and it seems as if we can feel sure of the good time 


coming when no man shall do more hard work than is 
good for him, and all shall do as mnch, so that every 
man will have leisure to think of what concerns him 
more than material progress. But when that leisure is | 
attained, and when the culture of his spiritual and | 
eesthetic inclinations shall be perfect and complete, he | 
will owe those opportunities which he enjoys for such | 
improvement to the antecedent labors of the Civil En- | 


| gineers. 


Mr. Paine was followed by George H. Ely, Esq., who 
delivered an interesting address on the improvements 


|now being made in the St. Mary’s River, by way of | 
| deepening the channel and building locks. 


He described 
it as the connecting link between the lower lakes and | 
the great mining and wheat producing regions of Lake 
Superior and beyond, and the progress that has been | 


| made so far, and the prospects of an early completion of | 


the same during the year 1881. 

Prof. John 8. White, of the Brooks School, followed 
with an account of the different methods of technical 
instruction in engineering schools, particularly describ- 
ing the institution at Worcester, Mass., and the Boston | 
Institute of Technology. 

Rev. Dr. J. W. Brown was called upon and claimed 
the title of civil engineer, and gave an amusing account | 
of his early experience as a volnen and assistant engi- 


r. 

Col. Charles Whittlesey, following up the line of Mr. | 
Ely’s remarks, described briefly the immense area of 
wheat-growing regions equal to six States and the whole 


| Ohio River Valley, and the importance to commerce and 


and navigation of opening it up to settlement. 
After which, remarks were made by Col. John M. Wil- 


son, U. S. Engineer, who regretted that lack of time | 


prevented prepariug an elaborate address, but promised 
to = ern he could to further the interests of the 
society. 


THE MEMBERS. 


The following is a list of the members of the society, 
ted the same evening : 


present 
and welcome to this club any one who has taken for his! Charles Paine, Colonel J. M, Wilson, Amasa Stone, 


| thereby. 
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Charles Latimer, J. C. Brewer, William Chisholm, E. 0. 
Schwagerl, 8. Shelden, B. F. Morse, Hosea Paul, M. E. 
Rawson, J. F. Hollaway, M. D. Leggett, L. L. Leggett, 
J. M. Blackburn, A. Mordecai, C. H. “Burgess, A. M. 
Wellington, ©. M. Barber, Dr. J. W. Brown, C. H. 
Strong, James Barnett, N. P. Bowler, C. A. Walter, G. 


A. Hyde, J. Wainright, W. P. Rice, J. 8S. Oviatt, 
J. D. Crehore, P. D. Cooper, H. M. Claflin, G. 
Lindenthal, John A. Westbrook, F. S. Barnum, 
M. W. Kingsley, G. M. Reid, A. H. Porter, L. 


Dautel, L. A. Roby, 8S. J. Baker, E. Tracy Scovill, J. H. 


Parsons, Otto Dercum, G. Bartol, W. Rauschal, A. 8. 
Hovey, R. Cudell, G. Geuder, J. M. Ackley, J. Lreland, 
J.A. Bidwell, J. B. Davis, J. C. Churchill, F. W. Le 


Provost, Fred J. Locke, J. M. Fervis, 
others, Charles B. Stuart, J. S. White 

Upon motion, a vote of thanks was tendered the 
various speakers for their addresses, and another to the 
Board of Education for the use of the room, after which 
the meeting adjourned. 


CORRESPONDENCE, 


‘AR 


N, Wright and 





WHY ¢ WHEELS HUG 


RAIL. 
TORONTO, March 30, 
EDITOR ENGINEERING NEWS : 

In your issue dated the 27th inst., **H. B. ©.” 
wishes to know why, when one rail on a tangent 
is lower than the other one, that the wheels hug 
the higher one. As one rail is higher than the 
other one, the tendency of the truck is to curve 
inward-—which is the result obtained when ele 
vating the outer rail in curves—thus causing the 
fore wheel on the lower side and hind wheel on the 
higher side to hug their respective rails. 


THE HIGHEST 


LSS0. 
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CONCERNING LAND SURVEYORS. 
MANKATO, Minn., March 30, 1880, 
EDITOR ENGINEERING NEWS : 

Your correspondent, G. A. K., of Nebraska, is 
right in thinking that the proceedings of County 
Surveyors’ conventions should be made public and 
that the profession wonld be greatly benefited 

‘here are many vexed questions contin- 
ually arising in land surveying. and often the sur- 
veyor has no precedent to guide him. The correct 
position for a government corner which has been 
obliterated is often perplexing. I do not agree 
with you that ‘* the statements of farmers with re- 
spect to boundaries of land are not usually worth 
listening to.” I have made it a rule in twenty 
years’ practice to use just such evidence, verifying 
it, of course, by measurements, and using it in just 
the same way and to the same extent that a court 


| of justice would, viz., in proportion to the intelli- 


gence and credibility of the witness: and results 
have almost always justified me in this course. 
To the second query, I would say that, in my opin 
ion, there should be no way to change a corner set 
by a previous County Surveyor after a certain time, 
say three years, has expired. The County Survey- 
or, like the County fi may should in the first place 
be thoroughly competent ; he should be held strict- 
ly accountable for what he does, and then his work 
should stand, as a judgment in court stands, unless 
appealed for cause within a limited time. 
M. B. Haynes, City Eng. 


PHILADELPHIA WATER SUPPLY. 
PHILADELPHIA, March 24, 1880. 
EDITOR ENGINEERING NEWS: 

Allow me tocongratulate you upon the very able 
review of ‘‘ The Future Water Supply for Philadel- 
phia,” published last Saturday. I cannot, how- 
ever, accept the criticism upon the method of 
approximating the increase in consumption. In 
both calculations the data from 25 years is used to 
estimate the increase in 75 to 100 years, which, to 
say the least, is insufficient upon which to base a 
correct theory. Because, from periods of 5 years, 
Mr. Croes ingeniously obtains a regular increment, 
we cannot therefore accept his. theory as a crite- 
rion. ‘There are of course oscillations in the an- 
nual consumption,” and we will find that the esti- 
mated doubling in 8, 16, 32 and 64 years, although 
as curious a method of computation as that sug- 
gested, has, in this case, an equal claim for favor. 


In 1854 the daily average was 12.00 million gal 


lone per day. 
* 1862 22.00 , “ 


“ 1878 * * 52.00 “ 
“ 1910 * estim’d 104.00 
“ 1974 . ’ 208.00 
Again: 
In 1855 the daily average was 13.40 million gallons per’day 
* 1863 * ts “ 26 02 te ‘ & 
“ 1870 : pe 54.50 = +e 
* 1911 * estim’d 108 00 " os te 
* 1975 4 216.00 . 


1 think, however, a better method would be to 
estimate upon the increasing population, bearin 
in mind that 60 gallons per capita is ample for all 
the necessities, luxuries and waste, even in Phila- 
delphia. The present system of distribution, in 
| harmony with the topography, gives an equable 
| head, prevents excessive pressure and consequent 
i waste. As yet no other methods have been adopted 
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to vent the excessive waste or abuse of water, 
although the pavement washing is notorious, and | 
baths, wash-paves, water-closets and manufac- | 
tories abundant. 
Making the growth of London acriterion for 
Philadelphia, we find that in 1790 the Sa. 
of that city was 900,000, or about what Philadel- 
phia is now. Should Philadelphia grow with the 
same rapidity, it would, in 1970, equal the London | 
of to-day, and uire, for a population of 3,800,- 
000 ple, 228,000,000 gallons per da. 
ith regard to the amount of water collectable 
for utilization, I agree with Mr. Croes; and I have | 
lately collected the following data, which, how- | 
ever, only approximate to facts, as the water flow- | 
ing over Fairmount dam is noted only during the | 
day-time, and the amount of water required to run | 
the turbines traditional. They may, however, be | 
of use as a warning to any who would overestimate 
the flow of a stream on popular theories: 


OF SCHUYLKILL RIVER AT 


INCHES OF RAIN-FALL AND FLOW 
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~® Equals 14.44 inches of rain-fall available. 
+ Equals 11.28. 
+ Equals 8.51. 


One inch on the drainage area of 1,800 square miles has 
been added for lea , lockage, etc., etc, 

The distance from Reading to Philadelphia (air line) is 47 
miles. Eleva., 230. 

The distance from Lebanon to Philadelphia (air line) is 73 
miles. Eleva., 500. 


Cuas. G. DARRACH, C. E. 





The French Chambers, at the i tion of M. de 
Freycinet, have voted a sum of 800, francs for the 
sending of exploring missions into the remoter parts of 
Algiers and Senegal. Their immedjate object is 
trace the lines of future railways, but the in influ- 
ence on the extension of our geographical knowledge is | 
most important. 








The of the actual St. Gothard Tunnel is nine 
miles and three hundred and seventy-seven yards, while 
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PRACTICA 


A L TREATISE 
STEAM ENGINE! 


ARTHUR RIGG, M. E., Lonpoy, Enc. 
With Additions, showing Latest and Best American | 
Practice. 





Expansion Valves.—In every method for vary- | 
ing the expansion of steam through the opera-| 
tions of a single slide valve, certain antes neces- | 
sarily accompany the exhausting and compressing | 
of steam. As ex ion decreases in degree, the | 
exhaust opens earlier and closes earlier, thus wast- | 
ing steam before there is any necessity to allow an | 
escape, and at the same time increasing compres- 
sion. With high-speed engines in compres- 
sion is attended by considerable advantage, not 
only in bring the reciprocating parts to rest, but 
also in filling the vacant spaces of the cylinder 
and ports with new steam, not much less in press- 
ure than the incoming supply. The mechanical 
work accomplished in this process has also the ad- | 
vantageous effect of reheating the cylinder 
the natural effort of compression, and thereby les- 
sening the amount of water deposited on the) 
metal surfaces by incoming steam. Compression | 
caused by an action similar to that of a link mo-| 








| woud be the ordinary valve-box cover, 


| crease of their length, and therefore a more +; 
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Two 
or more ports are generally made in {hic 

' ) them slides a gridiron y,\y, 
driven by an independent eccentric, with a strike 
varying according to the position of the valve rj 
in an oscillating lnk. The function of the |atte; 
valve is simple to cut off steam, while the inlet 4); 
other tions are effected by the slide valy. 4. 
usual. By constructing the expansion valve },, 
cover several ports, the effect is equivalent to a), jy). 
cutting off for the steam; an object for wie 
simplicity in construction is often sacrifice jy, 
other valve motions. 

There is a somewhat objectionable peculiarity jy, 
the action of such valves as shown in fig. 78, jnas. 
much as the rs surrounding the ordinary s|icje 
valve is filled with steam, and after the ox. 
pansion valve has stopped further supply. this 
entrap steam continues expanding, | toget}ey 
with t ss already in the cylinder, \inti| 
the main slide valve closes the cylinder ports, 
Hence the Ont valve, which is identical jy 
principle with those kinds where expansion p!ates 
slide over a ported valve, does not equal them in 
its working capability. With single slide valves. 
the amount of steam cut off varies from about |- 
stroke to the full cylinder of steam, but whenever 
separate cut-off valves are used, it is with the ob. 
ject. of cutting off at earlier periods, that 
is, during the first quadrant of a crank’s reyo- 





n regarded as objectionable, is | 
engines, an element to be feared. 
But asthe majority of steam engines now con- 


tion, —— ofte 
not, in high-speed 


structed run slowly, the effect of compression be- 
comes more marked, and for such engines it is often 
considered nec to provide a valve for the sole 
uu of cutting off steam, and regulating at 
will the degree of expansion used. At the same 
time a slide valve of the ordinary kind is employed, 
and set, not with regard to the position where 
steam is to be cut off, but only with a view of | 
giving any desired lead and regulation of exhaust, | 
thus determining its commencement and end | 
when the compression of steam begins. The slide-| 
valve setting does not alter therefore in any way, | 
however the rate of expansion may vary. 

Di n Dr. Zeuner’s principle, for set- | 
ting a single slide valve as pce wi illustrated, will | 
enable a designer to decide all matters dependent | 
upon it according to his discretion; and it is only to | 
be noticed that an expansion valve shall in no case 
readmit steam until the lap on the slide valve has_ 
closed the passage. Although so obvious a pre- | 
caution is mentioned, it is one that requires some | 
care, and with certain descriptions of cut-off valves | 
it may easily be found that a second admission of | 


steam occurs with high rates of expansion, to the 
manifest destruction of any economy that might 
be expected to result from the process. 

There are three ways in which a special cut-off 


nary eccentric, and these are, ; 
I.—By altering the eccentric’s angular advance 
relative to the crank. 
ne —— rs — —-. 

.—By altering the lap, or space of expansion 
7 - sometimes incorrectly called 
The effect produced by link motions and move- 
ments of single valves, as already seen, consists 


generally of simultaneous changes in the position 
and stroke of an eccentric, never affect the 
lap; but when special cut-off valves are , one 


or other of the above-named plans is often adopted 
intact. 

rate Steam Valve.—An independent valve 
for admitting steam is sometimes used, and another 


to for the exhaust, in order to obtain an early cut off 


without the excessively early exhaust opening and 
great compression attendant upon the use of a sin- 
gle slide valve. The setting of such a separate 
valve can be determined by the same rules as are 
applicable to single valves, as described under fig. 
69, but the plan is not very conveniently good in| 


4 of the Mont Cenis is rather more than a mile and a | ble to ordinary steam engines, nor is it so good in 


less. 
tween Modare and Bardonéche amazed mechanicians a | 
dozen years since. But the daily p made under | 
the St. Gothard has been more than double. The con- | 
tractor agreed that the work should be finished within | 
eight years. The actual time has been seven months | 
lees than the stipulated term. 


shown in the diagram, 


separate expansion valve is 
slide valve is constructed 
steam through a gridiron valve, moving on what | valve is at about 


The rate at which the rock was bored be action as other cut-off valves, unless moved as | 


fig. 70. 
Wreck simple 


Separate Eapansion 
given by g. 
as usual, but 


lan for) 
8. The. 


receives 


| drawing of steam inevitabl 


ution. This involves a new arrangement of 
the valve itself, which is not now compromised by 
the necessity of keeping the exhaust open through 
half of a revolution, and a consideration of this 
question will be found of some help, for all slide 
valves ——— to cut off steam at an early period 
of the stroke. 

In fig. 79 is shown a crank circle and valve dia- 


De 
\ 






Fic. 79. 
for an eccentric with 13g-inch radius, or 


i ‘ a stroke of 2%{ inches, without reference to any 
valve may vary the quantity of steam admitted to | setting it may have relative to the crank pin. — 
a cylinder, considering it to be driven by an ordi-| ]¢ a valve for cutting off steam were arranged 


like fig. 80, with ports closed at its middle position 


| 


Fig. 80. 
by %-inch lap, it would be found that aie arcs 





Ve 


from M N and P Q, fig. 79, the port would be 
closed, and open during arcs from N P and Q ¥. 

If now the crank pin stands at A while the ec- 
centric is along the O C, such an expansion 
valve would cut off steam at M and re-open the 
port at N, so that before this time the port must be 
closed by its own slide valve, or a second admission 
of steam occurs. To enable such a valve to 
cut off steam at an earlier of the 
stroke, its lap must be extended and the ec- 
centric itself moved forward; but there is an evil 
attendant upon this process, namely, that a wire- 
y occurs, as may readily 
be ascertained by drawing other laps on the <ia- 
gram. 

Instead of cutting off 


While the expansion 
its stroke, the slowest 
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part of its travel, it would be manifestly advan-! An efficient mechanical arrangement for alter- 
tageous to throw this process to quickest part of ing the ition of such eccentric, consists of three 


the stroke, which can be done by a simple modifi- | bevel wheels, as shown in fig. 83, where S is the 


cation of _ agpagamaaa of the valve itself, as fixed slide-valve eccentric, and X a movable ec- 


centric, which drives the expansion valve. It is 
loose on the engine shaft, but keyed on to a bevel 
wheel L, and driven through the two bevel wheels 
Iand K. One of these, K, is keyed fast up- 
on the engine shaft, while an idle wheel J com- 
municates motion from Kto L. By turning this 
idle wheel in an arc, and regulating its position 
either by hand or by a governor, any uired 
change can be made in the position of X in relation 
to the crank, and consequently any desired varia- 
tion in rates of expansion. 

Position of Eccentric Fixed, with Stroke Varia- 
ble-—The same eccentricity, 15, inch, and the 
same steam port 13 inch wide, are taken to be em- 
ployed in this case as in the last, but the expansion 
valve has its port 1; inch wide, as shown in fig. 
84, instead of 1 inch, as in Fig. 81. 


shown in fig. 





Fig. 81. 


Here, instead of the valve covering a port n p 
when at the middle of its stroke, the opening is then 
of full width, and the distance of either valve edge | 
from the farther edge of port, as tp orn ™m, is | 
made °¢ inch for comparison with the previous | 
arrangement. Now referring again to fig. 79, it| 
will be seen, by this new construction, during the | 
arcs M Nand P 8 the ports will be open, while | 
from N Pand Q M they will be closed. is is the | 
exact contrary of what occurs with a valve like | 
that shown in fig. 80, and the difference in time | 
occupied in closing by the two systems of con- | 
struction is remarkable. 

With a valve like fig. 81 the port is closed from 
its full width of 13 inch by an angular movement | 
of 21°. With avalve like fig. 79 the same thing | 
requires an angular movement of 50°, and during | 
21 of this movement the port never opens to the |. 





Fig. 84. 


The reasons for this alteration will appear after a 
onsideration of fig. 85, where A is the crank pin, 
jand X the expansion valve eccentric set at mght 
|angles to the crank. The slide valve is constructed 

to cut off steam when the piston has performed * 


s 


+ 


| crank as moving backward from B, instead of for- 
| ward from A. 

The width of port is shown as the radius of a 
| circle struck from O, and without further explana- 
| tion it will be seen that the circle on O X cuts the 


| gives the earliest point where steam is cut off. 

' In seeking for the greatest amount of steam 
| which can be admitted by this description of valve, 
| it has to be considered that no re-admission shall 
| occur until the slide valve has closed the ports at 
as a 

| stroke, a limit will 
|safely re-open, By finding a circle whose centre 
oa | shall be on the line O X, and whose circumference 
extent of 4g inch. Hence whenever rapidity of | shall pass through g”, we get at the smallest travel 
cutting off steam is a requirement, the construc- | that can be permitted. This small circle cuts the 
tion of valve illustrated in fig. 80 is preferable to 

that shown in fig. 79. 

This gridiron expansion valve usually acts asa | 
variable expansion gear, either by an alteration | 
made in the position of its eccentric, or by a differ- 
ence in stroke, and as each of these plans requires 
different eccentric setting, it will be necessary to 
notice them separately. 

Position o Miceaiete Changeable, with Stroke | 
Constant.—By having an expansion valve con- 
structed like fig. 81 and set in the manner shown 
by fig. 82, with the crank at A, variation in the 
rate of expansion from nothing to about 14 stroke, 
may be obtained from an angular movement of 60° 
of the expansion valve eccentric, as marked from 





Fig. 82. 








Fig. 55. 


rt circle at g’, and gives at once by construction 
Be where steam is cut off. The range of expan- 
sion with this valve, therefore, varies from B B’ to 
BB’ and agreater range may be got by diminishing 
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N Te the stroke still further, narrowing the ports, and in- 

q 28 creasing their number, so as to retain sufficient 
ie S area for the of steam. 

Fy S 


may also be fixed nearer to the crank in the di- 


less than 90° as shown, but by no plan, with this 
Fic. 88 method of moving an eccentric, can a great range 
X to X’.. Any desired slide valve determines the 
admission of steam, and the expansion valve X, 
when set at an angle of 60° from the crank, 
admits steam just before the stroke begins, 
and closes the port when the crank has moved 60°, 


the eccentric’s stroke or ition, is identical with 
the action of double slide valves, now to be de- 


i scribed. , : 
| Double Slide Valves.—All the slide valves hither- 


| of its stroke, or at the position B’”’, regarding the | 


| port circle at g, and a line joining this point from | 
| O, produced, will cut the crank circle at B’, which | 


in reducing the expansion valve | 
be found at g’”, when it may’ 


rection toward A, so that the angle A O X shall be | 


| be observed are, that the valve ports shall be open 
at the time for admission of steam to the cylinder 
ports, and that, in no case, shall a second admission 
occur until entrance to the cylinderis closed by the 
main slide valve. 

Where valve seats are fixed, the expansion ec- 
centric can be set anywhere on the shaft, so as to 
secure its best action in cutting off steam; but 
where valve seats are movable, as in those arrange- 
ments now under consideration, there is but a lim- 
ited choice as to the position of the slide-valve ec- 
centric, and to this the expansion valve must be 
accommodated. 

There is a feature common to all double valves, 
namely, that a little management will cause steam 
to be cut off at a period when both are traveling in 
opposite directions, and hence the effect appears at 
first sight to be more rapid than is likely to occur 
where the seats are immovable, although, in real- 





,_ Fig. 86. 
ity, both systems are identical at the end, and 
may be arranged to cut off steam with equal rapid- 
ity. 
Expansion Valve of Changeable Length and 


Fixed Eccentricity.—This expansion system, 
known in Germany as Meyer's, is composed of an 
ordinary slide valve S, as shown by dotted lines in 
fig. 86, sliding over the cylinders P and Q, as 


usual, and provided with ports through it- 
self, and its back face is parallel with the 
front. Two plates slide over the back face, and 


occasionally close the ports, at a time determined 
by the setting and their distance apart. The dis- 
{tance is usually regulated by a right and left 
handed screw, which can be turned from the out- 
side either by hand or, in some cases, by a gover- 
nor, and so a variable expansion is obtained. With 
| this construction, as with most others, alterations 
might be made in the eccentric setting, or its 
stroke, or iv the length of expansion plates, the 
latter plan being usually adopted. 

In applymg Dr. Zeuner’s diagrams io double 
valves, it is well to remember that the object 
sought is to know the distance which the centre of 
the expansion valve stands from the centre of the 
slide valve, at any period of their common motion, 
j}and then a knowledge of the lap or clearance 
marked Z employed in any special case, gives the 
means for ascertaining where steam is cut off; 
all other regulation being settled by the ordinary 
slide valve below. 


In the earlier construction of these valves 
jit was usual to set the expansion § ec- 
centric exactly opposite to the crank, giv- 


ing it the same stroke as the main eccentric, or else 
| driving the expansion valve from a lever in con- 
| nection with the piston rod. This latter plan is 
| still used with marine engines, for it dispenses 
| with an additional eccentric, and permits the ex- 
| pansion valve to be used indifferently, whichever 
| way the main shaft may turn round. These con- 

siderations are, as a rule, of no consequence in sta- 
| tionary engines, but still it will be useful to trace 
| the operation of Meyer's valve in this manner, and 
| then see what alterations, if any, can be made to 

give a ter range of varying cut off, or more 
| rapid closing of steam ports. 





INTEROCEANIC CANAL PROJECTS.* 





The eccentric X DISCUSSION BY WALTON W. EVANS. 


I beg to offer a few remarks in discussion of Mr. 
| Menocal’s paper on the much-vexed project of the 
| Interoceanic Canal. I wish to give, first, my rea 


be secured without excessive wire-drawing of steam. | sons for venturing an opinion: 
The effect of alteration in lap, without changing 


1st. I have served for seven years as an engineer 
| in the construction of canals. 

| 2d. I have had an experience in the construction 
of a works of over forty-two years. 


or the piston completed one-quarter of its travel. 
By turning the eecentric forward towards X’, 
other rates of expansion may be secured,until final- 
ly at X’ no steam at all will be admitted. Altera- 
tions in the proportions of openings in the cut-off 
valves and settings of eccentrics give other rates 
and ranges of expansion, but as the most advan- 
tageous working of this description of cut-off valve 
is during the earlier stages of expansion, and its 
range is not very great, care has to be taken in its 
application and somewhat limited usefulness; 
and as there are other arrangements of expansion 
valves giving superior results, this one is seldom 
employed, 








and it has been seen that the ordinary range of ex- | 


I have crossed the Isthmus many times— 
rtly by foot, by mule, by canal, and by rail. 
> 4th. I have been detained on the Isthmus for 
pansion obtained by the use of such valves is com-| weeks—by rains, revolutions, and want of trans- 
paratively small. But another class of valves is | portation—before the railway was built. 
now in extensive use, where the lower or main| 5th. 1 have witnessed the heavens open their 


slide valve has ports through it, covered or opened flood-gates, and seen the terrible washings the rail- 


to considered move upon fixed invariable seats. 


by an expansion valve which works above it.| way was subjected to. 
ence, lation of both inlet and exhaust are de-| 6th. I have lived in earthquake countries for 
termined — ordinary slide valve in the usual | eleven years, and have witnessed the convulsions 
manner, while the amount of steam admitted is of nature on the Isthmus as well as in Peru and 
settled by an expansion valve sliding upon it. The | Chile. 

requirement in bo gon vem I 1s aang the Ith. I have. for over thirty veare maden othe 
lon range possible, withou great @ Wire- | “'s Interoceanic Canal Projects. A paper reau by a. u. me 
deals of eats, and the principal precautions to ! ocal, before the "Se 


ok Peau vy a. u. meu 
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‘thoroughly honest, and find that is the opinion of 





of this most interesting problem of cutting a ca-| among us that recollect the destruction of the Cro-| things have to be approached with fear 


nal for the largest ships through the narrow strip 
that divides North from South America. 

8th. And I have read with care most of the pub- 
lic documents published in reference to it, and am 
clearly of the opinion that the ‘*San Blas” route 
for a sea-level canal is far preferable to the Nicar- 
agua route, with locks, or any other route ever re- 
ported on. 

I beg to present some axioms in reference to this 
great problem: 

ist. A canal thirty miles long is preferable to one 
a hundred and eighty-one and one-quarter miles 
long. 

2d. A canal without locks is preferable to one 
with locks. 

8d. A canal that has good harbors at its termini 
is preferable to one with no harbor at either end. 

th. Ac built in a healthy region is prefera- 

ble to one in’an unhealthy region. 

5th, A canal that can be navigated in ten hours 
is better than one requiring one hundred hours. 

6th. A canal that will call for very small repairs 
is preferable to one requiring immense repairs. 

‘th. A canal that has a small ‘‘ water-shed,” but 
a sure sapply of water, is preferable to a canal 
having a great ‘* water-shed.” 
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' ton River dam; placed at the initial pointof the trembling, and a — full of money, and Ses 
Croton Aqueduct, it was built under the plans and | they are built and handed over as something to he 
direction of that Nestor in American engineering, , proud of, they, or their parts, very often go on ex. 

_ John B, Jervis; he was an old and skilled canal cursions up and down the coast, through the allur- 

‘engineer. Who have we at the present day who is ing enticements of the wind and the sea. Some 

/his superior? That dam was built on rock, where have their usefulness nipped in the bud by a fai). 

| the best of materials and skilled workmen were to ure to find funds for their completion, as was the 

| be had in profusion; but it went—carrying havoc | case with the Dover harbor, in England. 1 had 
|in its course—and destroyed every bridge, dam, occasion to examine those works in 1853, and they 
| mill, factory and building it could reach, down to came to the conclusion that, although * John 
the Hudson River. I well remember this river Bull's” purse was long and large and full, that he 
above the dam, and its lamb-like character in sum- | had better leave that work alone, and since then 
mer, for I built a railway on its banks, and have he has left.it severely alone. The one long wal| 
many times crossed it on stepping stones without which I saw in 1853, I was again on in June of this 

'wetting my boots. The European news of the) year, and found it had neither grown higher, 
past two days tells us of floods in Hungary, and | longer, nor more complete, and its partner had 
that many dams have been carried away on | never been attempted. In Marvh of this year, | 

| branches of the Danube. I for one would rather | walked, or rather clambered, out for a short dis. 
trust to a tunnel than adam. Ihave had a good i tance on the concrete breakwater for the harbor 
deal to do with dams, and I feel toward them as of Port Said, at the northern terminus of the Suez 
Robert Stephenson once told me he felt toward; Canal, and found that it was far from fin. 
railways—that he was afraid of them. | ished, and, unless finished, would, in a few 

There are other things that I would be afraid of | years, be knocked to pieces and rendered useless, 
in the construction of a canal with elevated | In November of 1878 I had a chance to examine 
reaches on the side of a valley where such rains | the concrete works at the harbor at Algiers, built 
occur as are frequent in the San Juan region, I | by the French, evidently at great cost. The waters 


8th. A canal that is not on a line of drainage is mean the melting and running of the embank- | of the Mediterranean had quietly, or unquietly, as 


preferable to one on a line of drainage. 


ments. Once, on arriving at Panama on my way | the case may be, just knocked a considerable part 


9th. A canal that can ~— a ship of any —_ home, I was told I could not cross the Isthmus, as | of it into a “ cocked hat,” and the Algerines were. 
imi 


is preferable to one that ts the length to far 
low that of many existing ships. 


ne- | 


there was a wash-out a few miles from Panama. | in their faith, no doubt, praying to ** Allah” to 
I took a hand-car, went to see it, and found Col. | knock the ‘* cocked hat ” into ‘* pi.” 


10th. A canal that is virtually a straight line is | Totten there eres an embankment of sleepers.| Artificial harbors are contrivances to be avoided, 


preferable to one with many curves, some of them | 
very objectionable. 
Thave read with care Mr. Menocal’s clever paper, | 
and beg to take issue with him on some points. He | 
starts off with the assertion that the matter is) 
narrowed down to two routes—the Panama and | 
the Nicaragua. I should have been better satisfied 
if he had said the San Blas and the Nicaragua, for | 
I look on the Panama route for a sea-level canal | 
as simply ridiculous. I intimated the same, 
but with less forcible words, to Count Ferdinand 
de Lesseps, in Paris. After many years of study | 
of this matter, and after for a time believing in 
the Nicaragua route as the proper one, I came to! 
the conclusion that the San Blas route had many 
features in its favor that placed it far in advance 
of all others. I refer to the foregoing axioms for | 
those features. I beg to say a word in defense of | 
Count de Lesseps. have an impression that he is | 


all my friends in Pariswho know him well. I) 
think he was, in the conducting of the Congress, 
influenced by men who hoped to grow rich through 
the use of his name. He will soon see the aie 
has made when he reaches the Isthmus, and is 
made acquainted with the terrible destruction of 
the late floods.* He said tome in Paris: ‘* There is 
one point in this matter we must observe; wher- 
ever the canal is built it must be a sea-level canal.” 
In this I fully agree with him, and I will add one 
more important engineering feature ; it must not 
be built on any line of drainage, or across any line 
of drainage. What we require—what the world 

uires—is a perfectly reliable canal, that cannot 
by any accident run itself dry; that is perfectly | 
secure against the accidents that can occur and do 





This same embankment had been washed out if possible; they are apt to give engineers sleepless 
three times before, and every time it had been, | nights, to deplete plethdric pockets, and vanish 
when re-built, reinforced by a row of piles, close | when called on by the winds and the waves. 


together, on the down-hill side. Col. Totten said| I have some ee in sleepless nights pro- 
this kind, for I built out into 


to me: ‘* You see this embankment could not f | duced by things o 


out down-hill this time, so it has gone up-hi 

It had actually squashed out on the up-hill side, 
and had run very much as molasses would run; a 
horse or man going into it would soon have gone 


| out of sight. To know the Isthmus and its rains, 
‘and what rains can do in the way of making 


running mud out of embankments, it is necessary 
to go there and see it, for no one can imagine 
it from any n-sketch. I have an im- 
pression that all the arguments that can be 
urged against the Panama route will hold 
good against the Nicaragua, while the Panama 
route, adapted to have locks, has the advantage 


the Pacific Ocean the first pier ever built on the 
whole coast of South America, that a big ship 
could haul alongside of. The “brave south-west 
winds,” as Maury called them, were my friends for 
thirty days out of thirty-one, then ‘* Holus”™ sent 
‘* Boreas” down to make things lively with his 
‘big guns,” and at the same time make an en- 
gineer’s heart sink into his boots. During con- 
struction, I often saw the northers rolling in the 
waters, which went over my pier from 20 to 30 
feet high, and bid fair at times to carry the whole 
structure, with its 80,000 tons of stone, on to the 
beach. 





over the Nicaragua in the matter of length and| Mr. Menocal estimates the locks between gates to 
harbors at the termini. be 400 feet long;.a lock of this length will pass a 

Mr. Menocal’s estimate of cost appears to be made, | vessel of only 360 feet. Thirty years ago vessels of 
as many other estimates of cost of public works | 360 feet long were scarce articles; we have now 
have been made before his time, by sealing in too | many vessels of 450 feet, and vessels of over 500 
small figures, and making omissions. His estimate | feet are being built. Who can say what will be 
for drains (I suppose this covers aqueducts over | the length of vessels in another thirty years? The 
side rivers, culverts over streams, changes of chan-| locks of the Erie Canal of 1825 could not pass 
nels, waste-weirs, sluices, etc., etc.), is magnifi- | boats of half the size that are now locked through, 
cently deficient, and I see no items for protection} The locks of the Delaware and Raritan Canal 
walls, inside and outside, puddle walls, lining to| had not been in use thirty years before they had to 
prevent leaks, gravel aoe ete., etc. Also draw | be doubled in length. [came through the Suez 
bridges over the canal, light-houses, machine-| Canal in March in a Peninsular and Onental Royal 
shops, and whole villages of buildings for resi-| Mail steamer from Hong Kong and Bombay, that 
dences, etc., store-houses, etc., etc. I suppose} was over 400 feet long; other steamers of that line 
these are all in the ao per cent. for con- | are over 450 feet long. I saw a number of steam- 
tingencies. I have found in practice that, after |ersim the canal, and judge that most, if not all of 
estimating every item I could think of, the twenty- | them, were over 400 feet long; it would be s sorry 


occur to all canals depending on dams and locks | five per cent. for contingencies came in as a most | mistake to build a canal with locks that cost over 
as working features, no matter how well and costly | comfortable assistant at the end. Capt. Young, | $300,000 each, and find that they could not pass 


they may be built; if we cannot give the trade of 
the world such a canal, we had better give it none. | 


I would not propose to run the San-Blas canal|the largest quantities you could get from 


into the Rio Bayano, but turn that river off into | 
the Bay of Panama by a cut made expressly for | 
it ; this could not be done for the Chagres River, 
except at anexpense of many millions. It is pro- 
posed to build the Nicaragua Canal in the valley 
of the San Juan, and in close contact with the. 
river for many miles. I would suggest to the ad- 
vocates of that route, and to the capitalists, who, | 
I am told, stand ready and eager to put their) 
money in it, to first visit the valley of the Lehigh, | 
in Pennsylvania, and view the ruins of what was, 
within my recollection, a canal that received the | 

raise and admiration of everybody ; it was built 

y skilled engineers ; the money furnished by the 
most careful and long-headed Quakers of Phila- | 
delphia ; it had locks of thirty feet lift, the great-_ 
est ever put on a canal; the water-shed of the 
Lehigh is very insignificant ; all the owners slept, 
no doubt, quietly in the possession of what they | 
supposed to be a very safe investment; but a) 
storm came—a flood was. the result; this litt'e 
lamb-like river became a great, fierce tiger, bent 
on destruction; a weak point was found in the u 
per dam, the tiger poked his nose in it; a little leak 
was started, and away went the whole structure; 
with it went every dam and lock on the river and 
hardly left a wreck behind; no one ever had the 
courage to rebuild that canal. There are many 


*Mr. Evans’ paper was te to the Society previous to M. | 
de Lesseps’ visit to the Isthmus, M. de Lesseps has not | 
seen fit to his favorable opinion of the Panama route. | 
—Ep or Ene. News. 


| double the whole. When the 
Hudson River Railroad was made, there were} was blocked; I took a steam pilot-boat, went 


who built the Utica Railway, used to say that the | these giant craft, for they are the cream of the 

only safe way to make an estimate was to take | business a canal company would seek. 

The Suez Canal is virtually a straight line. 

the profiles, carry them out with the largest prices | When I arrived at Lake Timsah we found a huge 

you ever heard of, add twenty Fo: cent. and then} steamer stuck in the mud in the lake, and a 
rst estimate of the | crowd of Arabs unloading her. The canal ahead 


many arguments offered to show that it could be | ahead to see the difficulty and found that a passing 
built for about ‘half of nothing;” the engineer | steamer had run into and sunk one of their large 


gave the size and number of every arch and cul-| dredging machines; this once clear, the next day 


vert required on the whole 145 miles, for each di-| our Leviathan attempted the passage to Port Said, 
vision. I, having a love of statistics, counted them | but we had hardly run in the canal a mile before 


|and found there were about sixteen or eighteen in | our vessel run her bows into the right bank, her 


all, Now, this same engineer had just before built 
the Croton Aqueduct over forty miles of the same 
route, and close toit, and forgotten that he 


_had built over three hundred culverts, arches and 


bridges on that forty miles. The protection walls 
for this railway, amounting to over 400,000 cubic 
yards, were estimated to cost fifty cents per cubic 


yard, and it was sengetees that the protection walls | 


of the Croton Aqueduct (now nearly all, inside of 
forty years, —_—— by better wails) cost $1.75 per 
cubic yard. mention these things to show how 
errors creep into engineers’ estimates, even among 


p- the most conscientious—their zeal, their desire, 


their anxiety to see their project go down the 
throats of somebody, overrides their judgment and 
stores away in oblivion for atime all their hard- 
earned experience, making true at this day the old 
Roman motto: ‘* Men try to believe what they wish 


| to be true.” 


The Nicaragua route calls for the construction 
of artificial harbors at each terminus. This is a 
most unfortunate feature of this route. Such 


stern slewed around and went into the left bank; 
there we stuck for two hours, and in two hours 
more our craft was laid along side for the night. 
that being her second day in the canal; this steamer 
entered the canal at 4 p. m. March 22, and arrived 
at Port Said at 10 a.m.on the 24th, taking 42 
hours to run just 100 miles in a sea-level canal, 
virtually one straight line. The very next mail 
| steamer of the P. & O. line that came through 
after I did, ran into the bank, her stern swung 
into the opposite bank and broke off two of the 
blades of her propeller. Accidents like this, of 
| running into the banks being apparently common 
on straight lines, it would be well to examine care- 
fully into the manner of working these lon 
steamers around the sharp curves of the pro 
Nicaragua canal. 

We in America know that the English loco- 
motives have a very unmannerly habit of jump- 
ing the track at sharp curves, which habit 
we in America have most entirely eradi- 
cated from their vicious propensity, by ren- 
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dering them subservient to the ameliorating in- | either ; it was undoubtedly after one of 


fluences of a “ bogie,” a mechanical persuader 
which accomplishes the object in a most satisfac- 
tory manner; if this admirable invention could be 
applied to a ship, we might overcome the difficulty; 
as yet I see no manner of making the application, 
but the Yankee brain is prolific, and some genius 
may work out the conditions of this important | 
problem. Old canal men and sailors accustomed 
to handling these huge vessels will look with a| 
smile on the estimate of 381, hours to [wen through 
a canal 18115 miles long, with many sharp curves | 
and 22 locks; also the estimate of 20 minutes to a | 
lock; to fill or empty a lock in 12 or 14 minutes 
would not bea difficulty, but that is only a small 
part of the time required to pass a lock; it must be | iards, as a matter of precaution against floods, two 
recollected that a vessel has to be *‘ slowed down” | hundred years ago, required about three times as 
long before she reaches a lock, and in most cases | many cubic yards of rock to be removed as would 
come to a dead stop before she enters the lock,éhen | be required to cut a ship-tunnel 8 miles long, 180 | 
to be hauled in slowly and with care, for if a large | feet high and 80 feet wide. Now, if the Spaniards 
steamer, weighing with cargo 8,000 or 9,000 tons, could do that two hundred years ago, should we, 
enters or approaches a lock with any amount of who have steam drills and wonderful explosive 
headway on, she will probably walk through | compounds, shrink in fright from a work of onl 
the lock without — permission, and in much | one-third the size ? 

jess than 20 minutes. If any such trade as would The St. Gothard Railway, now nearly completed | 
certainly be offered to asea-level canal were offered | in Switzerland, to connect the northern railwa 
to a canal with locks, there would, most undoubt- | system of Europe with that of the South, is a wor 
edly, be great detention at the locks by one vessel | that involves immense difficulties. It has on its line 
finding another vessel in the locks, other vessels | forty-six tunnels, one of them at the summit being 
ahead of her, gates shut, lock empty, etc., etc. If | 


| over nine and one-fourth miles long ; one of them | 
any person supposes that one of these large ves- | the engineer pointed out te me as being cut to secure | 
sels can be started and stopped and turned like 


| the railway line from being buried by avalanches. 
children’s toys, let him go down to the piers| Seven of these tunnels in complete circles of 1,000 | 
in New York and see one of these large| metres diameter, are cut merely to get distance, | 
steamers arrive and get berthed. I arrived in| and keep the gradient down to their fixed standard 
July in the Britannic, and we were full one hour | of 1 in 40 (132 feet per mile), and this tremendous 
from the time we touched the dock until the ship! work is being built for the very limited business of 
was hauled into her berth. Taking my a on the | a railway. With this example staring us in the 
Suez Canal as a base for calculation, I would make | face, are we Americans, who boast ourselves of | 
the time of passing the Nicaragua Canal as fol-| doing things with a bigger ‘‘auger” than our | 
lows: the speed was a mile in 25.2 minutes: 181.25 | neighbors use, to turn tail and run away from a) 
miles, at 25.2 minutes per mile—76 hours; 22 locks | tunnel that would, if built, command the trade of 
at 14g hours a lock, 33 hours; total 109 hours; or, | the world, give us a grip on the trade of the whole | 
say 415 days, and this may be put in opposition to | Orient, allow us to manufacture all our own cot- | 
one single day of ten hours in passing the clear, | ton, and find a market for it in China, connect our | 
straight, unobstructed 30 miles of the San Blas | Pacific possessions by a less expensive route 
route. |any railway can supply, consolidate our Union in | 

Mr. Menocal estimates the cost of the Nicaragua | stronger bonds, and lead in time to our becoming | 
Canal at sixty-six millions dollars. Men with ex-| the most central and mest powerful people in the 
perience and analytical brains have criticised this | world. 
estimate and found it deficient. I agree with them | Ithas been objected to this tunnel, and reiter- | 
and further believe that the dimensions estimated | ated by Mr. Menocal, that the rock found in it | 
are not such as a World's Canal calls for and may be too soft, or of a character not fitted to sup- | 
should have, particularly in available width and | port its sides and roof. This is all ‘‘ moonshine.” | 
depth, and more particularly when carelessly | 
handled ships are to be encountered. In going 
out of Marseilles harbor just one year ago in a 
straight channel of double the width ‘of the canal 
proposed, our French captain had all his yards 
squared; he met an incoming brig, his vessel did 
not touch the brig by fifteen feet, but his main- 
yard struck the foremast of the brig and snapped 
in the middle, broke the fore-top mast of the brig, 
and down it came with all its spars close to the 
spot where I was standing with some ladies. 

In pushing and preaching the merits of the 
Nicaragua route, there appears to be a fixed inten- 
tion to ignore the San-Blas route entirely, and 
‘‘pooh-pooh” it out of sight; they may knock it 
down, but it will come up again; they may throw 
cold water on it, but it will come out of the fire 
brighter than ever; they may build the Nicara 


these great rainfalls that the San Juan River, 
rising above its banks, overflowed, and cut the 
Colorado River into the territory of Costa Rica. 
Those who are curious in the matter might calcu- 
late the foot-pounds of energy or force developed 
by 4,000 millions of tons of water falling 107 feet, 
and its power for doing mischief. 

Apparently the only objection to the San Blas 
route is its cost growing out of a long tunnel, and 
the inability to say what kind of material would be 
found in the tunnel. Let us examine this great 
bugbear, the tunnel, and compare it with other 
works. 

The ‘* Desaguadero” in Mexico, cut by the Span- 


than | 


We know from mines and cuttings over ail 
that country, and from the surface rock that | 
crops out everywhere, just what we may expect; 
there is but one material existing that we may be | 
afraid of, and even that was successfully overcome | 
in the Box tunnel of the Great Western Railway of 
England—I mean the quicksand, and that we know 
we will not find under the rocks of the Isthmus. 
Mr. Menocal thinks we have not the data by which | 
we can calculate the cost of the San-Blas Canal ar | 
fixed and clear as they have for the Nicaragua| 
Canal. If they have not these data it is their | 
fault; they should have got them; but I contend | 
| that we have all the data required, and more re- | 
liable than any data ever can be, on a line parallel | 
to and close toa line of drainage, that Dominie | 
Sampson might call with truth, *‘ prodigious;” we | 
| have the length of the whole route; we know what 
Canal, but the San Blas will be built too, and then | is tunnel and what open cutting; we know toa 
it will require no very wise man to tell which will | certainty that wecan turn off all the streams and | 
be the one used. os the papers and estimates | 


a the one river, the Chepo or Bayano, and nneaes 
made out to compare the different routes, I see | them harmless to do evil. We know that we have 


nothing said of comparative cost of repairs and | good harbors on this route; we know that we have | 
maintenance; a Panama route out as an | rock to contend with in fixed quantities, and, by | 
absurdity, the lengths of the San Blas and the | estimating it as granite, we know that the estimated | 
Nicaragua are as 1 to 6, but when it is considered | cost cannot be far wrong. It has been intimated | 
that one is a sea-level canal, with good harbors | that earthquakes might make a tunnel unsafe and | 
and without locks, cut for a large part of| dangerous; in answer, I would say that we have | 
its length through solid rock, the southern | sixty-two tunnels on the line of the Oroya Railway | 
half in an open ‘‘ savanna” country, the whole | in Peru, that many of them are completed and have | 
easily made safe from the ravages of floods and | been run through for years, and to this day I have 
drains; while the other route is on and parallel to | never heard of any injury done to a tunnel on that 
a tremendous drain, where floods occur that may | |ine from earthquakes, which are much more fre- 
and probably would sweep the whole works to de- | quent there than on the San-Blas route. 

struction in a few hours; where earthquakes may | (TO BE CONTINUED.) 

and probably would twist the locks so that the 
gates could be neither shut or opened; where side 
streams, with their floods, must cross the canal to 
get into the main drain; where the time of transit | 
compared to the San Blas, is 5 to 1; where there | 
are no good harbors at either terminus, and where | 
one terminus is a notoriously unhealthy place, I| 
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It has been decided to use iron sleepers in future on | 
the Be railways. The Cockerill Iron Works have | 

foun end -~ MD be, distributed mae the | 
have > are go! among 
Grass of La Louviere and Chariatcl. 

The scheme for uniting by caval the German Ocean 
and the Baltic is so far matured that Herr Dahlstrom, a | 
Hamburg engineer, has been furnished with a concession | 

commence operations in accordance with | 
submi' by him to the government. 

En teteetieing tis OES peerless for the construction | 
of a railway through ee ee ee 
Minister of Commerce its —— a 
necessity to protect home production, competition 
wih decuslaees gubdastieset Aasarten and’ Danita. 


think any careful and critical mind would put the 
ratio of conservation of the two routes not as 1 to 
6, but as 1 to 20 or 30, or more. iad 

A five-inch rain falling in twelve hours is a thing | 
not unknown in the Nicaragua lake region; as the 
water-shed of the San Juan River is 12,500 square 
miles, a five-inch rain is represented by over 4,000 | 
millions of tons of water, a greater part of which | 
has tofind its way to the sea by the San Juan | 
River, and not take a great length of time 
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In the forthcoming year it is proposed to build 11,686 
tons of war shipping, at the dockyards in England, em- 
ploying 5,795 men, at a cost for labor of £370,228. The 
work already in hand is to be continwed and completed, 
among which are two steel corvettes, the Canada and 
the Cordelia. 

A London dispatch of the 17th says: *‘ The survey of 
the Straits of Magellan is progressing very favorably ; 
that of the main straits is now being carried out by gov- 
ernment officials; those of Conception Channel, etc,, 
which have been received here, will be found invaluable 
to vessels making this dangerous and intricate passage. 

As evidence of the enlightened condition of the Japan 
ese as compared with their neighbors in China, it is inter- 
esting to learn that the duplex system of telegrapy with 
the Morse instrument has been in successful working for 
some months past on one of the longest of the govern- 
ment lines, that between Yokohama, Kobe and Naga- 
saki. 

The success of the St. Gothard Tunnel has led to 
another tunnel project to connect the Swiss railway sys- 
tem to that of Austria. The new tunnel will be in the 
Arlberg of the Rhaetian Alps. Its length will be 10, 
270 kilometres, its highest point above the level of the 
sea 4,060 feet, its cost 16,216,000 florins, and the time 
required to complete it five to six years. The new line 
of road for the proposed Austro-Swiss commercial com- 
munication is divided into two sections, the first run 
ning from Innsbruck to Landeck, and the second from 
Landeck to Bindenz. At St. Antoine, 525 metres above 
Landeck, it will enter the tunnel. In all, the length of 
the line is 137 kilometres, and its estimated cost is about 
35,600,000 florins. 


Mr. W. H. Delano, in a paper read before the British 
Institution of Civil Engineers, spoke of the use of as- 
phalt for the foundations of machinery, notably for 
those running at high speeds, the asphalt having the val- 
uable quality of absorbing vibrations. This was in- 
stanced in the case of a Carr disintegrator, which, being 
mounted in a pit lined with bituminous concrete, was 
worked at 500 revolutions per minute without sensible 
tremor, whereas, with the Ronee wooden mountings on 
en ordinary concrete base, the vibration was excessive, 
and extended over a radius of 25 yards. Extensive ap- 
jlications of the material for this purpose are made in 
rance, especially in connection with steam engines and 
steam hammers. 

CALLANDER & OBAN RAaILWay.—Over the last sec 
tion of the Callander & Oban line (that between Dal 
mally and Oban, a distance by the railway route of 
twenty-four and a half miles) the rails have now been 
laid, except at one or two points, and it is expected that 
the whole line will be open for traffic in the munth of 
May next. Several novelties have been introduced in 
the construction of this railway, which have tended to 
lessen the cost, and enabled the engineer to follow a track 
which otherwise would have been impossible, except at 
very great expense. For the first time in Scotland, at 
least, concrete has been largely employed in the con- 
struction of the embankments and retaining walls along 
the face of some of the steep precipices met with at 
several points along the route, while the same material 
has been found to suit admirably in the construction of 
bridges. Nature has been peculiarly faverable in many 
respects to the contractors of the most recently con- 
structed section of the Callander & Oban Railway. Along 
the line immense boulders of granite, of various kinds, 
are encountered, whose presence in the district probably 
dates back to the glacial period. These boulders have 
heen broken by means of blasting, and in addition to 
their use for bridge-building and the making of the con- 
crete blocks, they form capital ‘‘ metal” for the road- 
way. * * * Assoonas the line is completed it will 
be possible to leave Edinburgh or Glasgow in the morn- 
ing, have five hours in Oban, which will give time to 
visit several of the {interesting sights in the neighbor- 
hood, and return the same evening. The cost of the line, 
including harbor works at Oban, will be about £645,000, 
or a little over £9,000 ua mile. ne total amount of the 
cutting is 800,000 cubic yards, while 12,000 cubic yards 
of concrete have been used in carrying the line 
along the slopes of the hills. There are in all 76 bridges 
and five viaducts on™ this section of the line, operations 
on which were commenced in May, 1878. The engi- 
neer of the line, who deserves great credit for the way 
he has done his work, is Mr. John Strain, Glasgow, Mr. 
T. Chapman acting as resident engineer; while the con- 
tractors for the section from Dalmaliy to Taynault are 

essrs. W. & T. Adams, Callender, and for the Oban 
section Messrs. Ireland & Co., Montrose. Messrs. Dun- 
can, Watson & Co. are constructing the Oban harbor 
works, and Messrs. G. & J. Findlay, Glasgow, have the 
contracts for the stations. There is every likelihood 
that the Callender & Oban Railway will become one 
of the most popular routes in the west of Scotland.—The 
Scotsman, March 1. 
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62 We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us. 


GAS AND WATER. 


The Millville (N. J.) water-works are not only appre- 
ciated, but have become a necessity. 


The Pittsburgh (Pa.) Commercial Gazette, of the 29th, 
states that the water pipe in the gas works in the Peni- 
tentiary was obstructed by a live alligator, 17 inches in 


The Warren Foundry and Machine Company, of Phil- 
lipsburgh, N. J., has received the contracts for furnisb- 
ing cast-iron water pipes and ‘ial _castings for the 
Department of Public Works, New York City, to the 
amount of $73,849. 


At a meeting of the City Council of Warren, O., held 
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March 27, an ordinance was passed 
nance granting certain rights to the Warren 
ter-Works Company, 
company laid the foundation of the works only, and for 
nearly a year have discontinued work, apparently 
abandoning their contract. 
The practicability of coal 
demonstratad by 
Pa., as early as 1800—nine years before the first gas 
oy was formed in London, Eng. Baltimore was 
the first city lighted by gas in this country—in 1816. 
The gas used was made from pine tar. New York, Bos- 
ton and Philadelphia followed in the order named. 


The daily average consumption of water from the 
Cambridge, Mass., water-works for the year 1879, was 
2,432,386 gallons, equivalent to 51 gallons per head of 
consumers, The yearly receipts for water were $164,- 
681.90, an increase of $7,237.99. The receipts per mill- 
ion gallons supplied were $185.50, a very favorable 
showing. 


A meeting of rate-payers was recently held in St. 
Gabriel Village, Quebec, Canada, to take into considera- 
tion the proposed by-law, authorizing the issue of $65,- 
000 of debentures—$50,000 for water-works, and $15,- 
000 for drainage. Tenders had been asked for the lay- 
ing of the pipes and the introduction of the water, and 
those received varied from $32,000 to $49,000. The 
majority of those present seemed to be in favor of the 
by-law, and the immediate prosecution of the works. 


The Union Water Meter Company, of Worcester, 
Mass., has just received a contract to furnish a large 
€-inch meter for the Harrisburgh (Pa.) Water-Works, 
and another of the same size for the Croton Water- 
Works Department, of this city, to be used in measur- 
ing the water obtained from the City of Yonkers. Me- 
ters of this size have not heretofore been much used, but 
the Union Water-Meter Company is having an in- 
creased sale for meters in size over four inches, and has 
now fourteen 8-inch in successful operation in different 
parts of the country. 


There are many precedents which illlustrate the feasi- 
bility of Prof. Hayden’s plan for reclaiming the western 
deserts. At the completion of the Union Pacific Rail- 
road the waters of Wyoming were so alkaline as to be 
unfit for use, and water trains were regularly scheduled. 
Artesian wells were sunk at depths varying from 600 
to 1,145 feet, which gave steady supplies of from 960 to 
2,000 gallons of water per hour. Inthe Great Sahara, 
French engineers have opened over eighty Artesian 
wells, and water has generally been struck at a depth of 
200 feet. The French Government bored a number of 
wells in the Algerian desert, and every one has 
become the nucleus of a settlement proportioned to the 
supply of water. 

At a_ special macting of the City Council, of Eau 
Claire, Wis., held on the 22d ult., the proposition of 
Messrs. Gray & Swift, of St. Louis, to construct water- 
works, was unanimously accepted. The works are to be 
constructed upon the plan of pumping, the power to be 
obtained from the Dells dam, and the company have the 
exclusive privilege of furnishing water for a term of 
thirty years. The system embraces 12, miles of pipe, 
with stand pipe and 145 hydrants. The probable out- 
lay, including a flume for developing the water-power, 
will not be far from $200,000. In consideration of the 
benefits that will accrue to the city, and for a better 
protection against fire, the city agrees to rent one hun- 
dred and forty-five public hydrants, for the term of 
thirty years, at an annual rental of sixty-five dollars 
each, payments to be made quarterly. The work of 
construction is to be commenced within ninety days 
after the act is approved. Walter H. Sears, former] 
Chief Engineer of Pawtucket Water-Works,is the Engi- 
neer-in-Charge. 

The Toledo Commercial of the 26th ult.. contains the 
report of the Committee on Buildings of the Board of 
Education of that city who recently examined the water 
used by the pupils of the variousschools. The water was 
unfiltered, except in two buildings, and was shown to 
be decidedly deleterious. Water may be apparently 
pure, bright and sparkling, and yet contain a poison in 
the form of gases, generated by sewers and vaults. Af- 
ter thunder-storms water always contains minute parti- 
cles of nitric acid, tree by the electric sparks, caus- 
ing the oxygen and nitrogen of the air to unite, Rain- 
water almost always contains a little organic matter, 
causing it to become putrid when kept for a short time. 
Water having a yellowish appearance contains organic 
substances, w ich are kept in solution by alkalies. The 
muddy appearance of water indicates that insoluble 
substances are present and do not belong to it. Irides- 
cent water proves that decomposed organic matter, 
either animal or vegetable, is present. Soft water im- 
airs digestion and causes diseases of the stomach, and 
is unfit for use because it does not contain free carbonic 
acid. Water must contain limeand free carbonic acid 
to be palatable and healthy. The committee recom- 
mends that water be taken from the Maumee River, and 


the pupils forbidden to use the other for drinking pur- | 


poses. 


ELECTRICITY. 


There are sixty telephones in operation now in Mil- | 


waukee. 

Minneapolis and St. Paul are promised an opposition 
telegraph line. 

Governor Long, of Massachusetts, has signed a bill 
chartering the American Telephone Company, with a 
capital of $10,000,000. 

A short preliminary test of the electric light has just 
been made at Wabash, Ind., with every indication of 
success. Should the light prove acceptable, this city 
will be the only one in the world lighted exclusively by 
electricity. 

Judge Hallett, of the United States Court at Denver, 
Col., on the 30th ult., issued an order restoring to the 
Western Union Telegraph Company the control of their 


an ordi- | wires on the Colorado Central Railroad, extending 
to tl lief Wa- | Denver to Cheyenne, ee ee and the com- 
passed in November, 1878. The pany has taken possession of them. 


gas as a luminant was | drainage. 
Mr. McHenry, of Northumberland, | 


> | States. 
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| STREETS, DRAINAGE, ETC. 
St. Johnsbury, Vt., isin need of a proper system of 


| The Board of Health of Philadelphia, on the 30th ult., 
| annulled the street cleaning contract. 


At the coming spring election, the electors of Lucas | 
County, Ohio, will consider the advisability of improv- 
ing the county roads by stoning or macadamizing. 

The contract for 68,000 squares of gravel filling on 
the extension of Commonwealth avenue and the k 
entrance in Bostoh has been awarded to the Boston & 
a Railroad Company at $3.20 per square; the 
other bids were $3.24, $3.50 and $4.48 per square. 

In a recent letter from Memphis, the correspondent of 
the St. Louis Republican states that the main sewer of 
the new system of drainage and sewerage for that city is 
made of six-inch clay pipe. He adds: ‘To make mat- 
ters worse, the drain-pipes being laid either side of the 
main sewer-pipe are not en 


ough for a respectable- 
sized rat to crawl through.” This for a city of about 
8,000 inhabitants. 


The Committee on Improved Sewerage, Boston, has re- 
cently awarded the contract for building Old Harbor Pier, 
beyond the panes station at Old Harbor Point, to Ed- 
wards, a Brothers & Sylvester, Boston 
parties, for $197,809.30. By the terms of the acce 
proposal, the work on the pier will be done at the follow- 
ing rates: Rip-rap, per ton, 88 cents ; . per 
yard, $1.10 ; gravel filling, 55 cents per y: 

#2,660; vertical piles, each, $3.58 
hard pine capping, per thousand, $44; spruce planki 

r thousand, $24.29; ite masonry, per y 

17.60 ; concrete, $4.40 ; brick masonry, $15.40. 

The main provisions of the new law are that, on and 
after June 1 next, it shall be considered a misdemeanor 
for any establishment from which emanates any dele- 
terious matter, te deposit such material in any open 
river within the limits of the citv of Milwaukee. It is 
the duty of the Health Commissioner to enforce this 
law, and the duty of the Board of Public Works to pro- 
vide for the disposal of such obnoxious matter. For the 
purposes of this act, the Board of Public Works, with 
the approval of the Common Councij, shall have power 
to lay pipes, build reservoirs or conduits, erect pumping 
|machinery, to dredge, flush and perform any other 
| necessary acts for the disposal of such material, and for 

the purification of the waters of the Milwaukee rivers. 
~~ --- 

BRIDGES 

The Louisville Bridge Com 


y has taken the contract 
for four bridges on the new Nashville and Florence road 
in Tennessee. 


John Ryan, contractor for the first 100 miles of the 
Canada Pacific Railway west of the Red River, has been 
awarded the contract for the temporary trestle bridge 
to span the river at Winnipeg. 

It is stated that the C., C., C. & I. Railway Company 
intends building a large number of bridges on its lines 
the coming season, and the work of construction is 
already in progress in its shops at Galion. 

The new iron draw of the Philadelphia, Wilmington 
& Baltimore Railroad Bridge over the Susquehanna 
River has been finished, and was opened on the 22d ult., 
to allow the passage of a schooner. This bri is now 
com wholly of iron, and is one of the finest and 
most complete structures of the kind in the United 
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ADS. 

The horse railroads of Cincinnati are to be extended. 

Work on the Danville and New River (Va.) Rail- 
road has commenced. 

It is rumored that a railroad is projected along the 
Southern shore of Lake Superior. 

The Milwaukee, Lake Shore & Western Railway has 
completed its northern extension to Norrie, Wis. 

An opposition railroad from Montreal to New York is 
under consideraticn in the Dominion Parliament. 

The entire contract for the western extension of the 
Missouri, lowa & Nebraska road has been awarded. 

The entire contract for the Western extension of the 
Missouri, lowa & Nebraska road has been awarded. 

The Toledo Commercial claims that ‘‘Toledo is des- 
tined to be the great railway centre of the Northwest.” 

A bill has been introduced into the Kentucky Legisla- 
ture, authorizing the employment of convicts in the con- 
struction of railroads. 

The St. a i eee Railway Com- 
pany has signed a contract for constructing pro- 
posed Big Stone Lake branch of that road. 

The Chicago, Miiwaukee & St. Paul Company contem- 
| plates building a line from Libertyville, on its Chicago 
| division, to a point on its Racine & Southwestern divi- 
| sion near Darien. 
| The Chicago & Atlantic Railroad Company is reviv- 
ing, and endeavors will be made to carry out 
plans of connecting the Atlantic & Great Western . 
road with Boston. 

The Wisconsin & Minnesota line is all located. The 
; engineers are out the work. The contractors 





| are at work clearing and , and the grading will 
| commence as soon as the w will permit. 


| A bill has been introduced in the Pennsylvania Legis- 

| lature incorporating ‘‘ the Baltimore & Northeast Rail- 

| way Company.” this circumstance —- 

| rumor that a new railroad is to be built between ti- 

| more and Philadelphia. 

| The New York Financial Chronicle makes the state- 
ment that Jay Gould now controls 8,168 miles of rail 


from | road in the United States, and is 


| SEt-OF ween of uativend, built at a 


er od piles, $6.50: | cenal, 
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for West- 
ern roads which will 1, miles, and also th 
Geass Woularn toad of Dated He now controls the 
largest combination of railroads in the world. 

There are now in operation in the United States s0,- 
cost of $4,166,331 .- 
Thea cost of construction and equipment 
ber mile has been $51,543. Gross earnings per mile, 

380.94; operating expenses per mile, $4,074: net 
earnings per mile, $2,306.94. 

The contract between the Lake Erie & Western and 
the City Council of Lima, Ohio, has been signed. The 


chins and topaingiemyin that city; tan clty agree; 
chine and re; Ops ; s to 
give $85,000 ardl twenty-four acres of ales - This 


city has also donated $75,000 to the Dayton & Michiga 
Railway to build additional shops there. __ 
Articles of incorporation of the Fort Wayne, Warsaw 
& Brazil railroad were filed with the Secretary of State 
of Indiana, at Indianapolis on the 29th ult. The line of 
the p road is from Fort Wayne w Terre Haute, 
and throu Wells, Huntington, Blackford. 
Grant, Howard, — Madison, Hamilton, Clinton, 
Boone, Hendricks, Mon , Putnam, Parke, Clay 
and Vigo counties, Ind., being in all 165 miles in length. 


RIVERS AND HARBORS. 
The Llinois and Michigan Canal was formally opened 
on March 22. 
An engi at Montreal, Canada, is making plans fo 
tunneling the St. Lawrence River at that oak os 
Congress will be by a committee from cities in- 
terested to make the Illinois & Michigan Canal a ship 





The superintendent of the New York State canals 
hopes to able to open them to navigation between 
April 10 and 15. 

C. H. Starke & Co. have the contract for dredging the 
Milwaukee River, at 20 cents per cubic yard for dred- 
ing, scow measure. 

The improvements on the Welland Canal, Canada, are 
bein, eee forward. A large force of 
men is now at wor 

The Committee on Harbor and Bridges, of Milwaukee, 
decided to dock the Kinnickinnic River from Railroad 
street south. The improvements provide for dredging 
16 feet below datum line. 

The work of filling Roxbury Canal, Mass., was 
finished on the 25th ult., and the entire expense, includ- 
ing land will he about $300,000. The mate- 
rial used for filling cost $17,555.38. 


The em renee House Committee on Appropria- 
tions is stil pmmecg font itr for the reservoir sys- 
tem on the upper ppi River. The impression is 
that the necessary money will be recommended. 

During the current year $10,000 will be spent in deep- 


or. barbor of Toronto, Canada, and an additional 
$5, for having surveys made and plans prepared 
with a view to securing necessary protection. 


The Legislature of Maine has granted a charter to a 
company which pro to build a large pier at Saco, Me. 
It extend 1, feet into the sea, will be 100 feet 
front, and built of solid masonry. The company’s capi- 
tal stock is $160,000. 


The New York Steam Cable Towing Company will be 
rea‘ly, on the = en to tow beaks toand 
from points on the Erie . Animal power will be 
used between Rochester and Troy until the cable system 
is finished at this section. Wire rope will be laid from 
Rochester to Syracuse. The c' will be the same as 
with animal power, and the three miles per hour. 


iocbeistldy otadine 
CONTRACTING, MISCELLANEOUS, ETC. 

The Committee on Streets, Boston, awarded the con- 
tract for filling in 68,000 squares to the Boston & Al- 
bany Company for $3.20 per square. 

Mr. E. Snediker, of Brooklyn, is the contractor for 
the hotel which is to be built at Manhattan Beach 
after the designs of Messrs. Wm. Field & Son, also of 
Brooklyn. The hotel will contain 409 bed-rooms. 


The yearly capacity of the steel-mills of the world is 
now estimated at three million tons, of which 
Great Britain turns out about 800,000 tons: America, 
750,000; Germany, 400,000; France, 275,000; Austria, 
250,000; and Sweden and Russia, 150,000. 

Captain F. Davis, the captain of the Brooklyn 
Prospect Park po was cn the 30th ult. held to await 
the action of the Grand Jury for having assaulted 

General ke, of Flatbush. 
a survey upon the Concourse at 
Captain Davis arrested him on the 
d that he had a to survey on Park meee. 
ustice Walsh held that Mr. Crooke hada t there, 
= so held Mr. Davis to await the action of Grand 
ury. 
ee ee March 26 says : 


** There is 
, for the Hudson River passen- 
form of a catamaran, 
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TuE subject of river and harbor improvement in 
this and other countries is now such an important 
one, and the improvements are projected on so ex- 
tensive a scale, that any information bearing there- 
on cannot but prove of value. The communica- 
tion of Mr. Herron, of Cleveland, on the subject of 
‘« Timber Structures for Controlling Water,” which 
we publish elsewhere this week, will, therefore, no 


doubt attract attention, and possibly criticism. 





—=+ ooo 


HUMBER’S ** WATER SUPPLY.” 


After several months of unavoidable delay. the 
remaining copies of our edition of Wm. Humber’s 
** Comprehensive Treatise on the Water Supply of 
Cities and Towns,” are bound and ready for de- 
livery to purchasers. From first to last the publi- 
cation of this great work has been full of difticulty. 
It was commenced in May, 1878, with every pros- 
pect of being finished by the close of the year. 
But obstacles of various kinds and unforeseen 
causes delayed its completion till far into 1879, the 
whole stock having in the interval been removed 
from New York to Chicago. Up to the middle of 
January of this year the sale of the edition con- 
tinued with most gratifying success, when every | 
bound copy was sold, and only now are we 
able to begin again to fill orders. Every available | 
complete copy has been bound, and we have to re- 
gret the small number cf them, as it is from the 
increase in price of these few numberssthat any 
possible profit to us must accrue. The original 
number of copies printed was 525; of these, by 
reason of carelessness by pressmen, soiling by | 
binders, mutilation and loss of sheets by handling, 
and transfer to New York, the number was reduced 
to less than 500, of which less than 100 copies re- 
main. When these are sold, the book is out of | 
print, excepting the English edition, at $60 per 
copy. The price now is $16, but will be increased, 
from time to time, as the decreasing number of 
copies unsold will warrant. The book will always | 
be a standard for reference, and will command | 
a good price and a moderately quick sale. 
The construction of water-works is increasing all 
the time and with the growth of our towns and | 
cities, must continue to increase. The services of 
Engineers will be required, and, unless those now 
struggling for their proportion of profitable employ- 
ment wish tobe behind in the race, they will pre-| 
pare themselves carefully in advance, so as to be 
ready when they are wanted. We therefore urge 
the claims of this standard, and most complete 
treatise on water supply in the English language, 
upon the profession, if they wish to secure it at the | 
lowest price for which it will ever be sold. The 
books will be delivered to us next week, and there- 
after orders can be filled at once. 
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ENGINEERING NOTES. 
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ROCKAWAY BEACH IMPROVEMENTS. 

Work on the mammoth hotel, on the iron pier, 
on the water supply and sewerage, on the grading 
for the immense bathing pavilion and on the rail- | 
way leading to the hotel, at Rockaway, is progress- 
ing as rapidly as men, money and energy can push 
it. During a short visit thereto on Saturday last, | 
we made a few notes. About 1,100 men are em- 
ployed, and Col. Stone, the general manager, stated | 
that about 400 more would be engaged tliis week. 

On the day preceding our visit, 765 men, mostly | 


carpenters, were at work on the hotel building; | sewage into the same current as that now used by | 


| as but little more than the skeleton of the structure 
|is now up, with floors and roof on. 
| for the bathing pavilion is not yet all graded; this 
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section is under the charge of one foreman ena| 
three assistant foremen. There is an additional | 
section called ‘riggers,’ which handles all the | 
material in the building. The hours of working 
are: 12 on all week-days, except Saturday, when | 
the number is 9, and on Sunday, when it is 8. The | 
pay is: For foremen, $3 to $4; for carpenters, $2 | 
to $2.50, and for laborers, $1.25 to $1.50 per 
diem. The great number of summer hotels have 
been open during the season; board is $4.50 to $5 | 
per week. Much fault was fuund at first with the | 
quality of the board and lodgings: but while there 
is still considerable room for improvement, the 
fare is as good as could be expected under the 
crowded condition of affairs. The Improvement | 
Company is responsible to the boarding-house 
keepers, and consequently look after that matter 


sharply in discharging men, to see that all bills are 


deducted from wages and boarding-house people 
notified. 


The name of the company is the ‘ Rockaway 
Beach Improvement Co. (Limited).” The con- | 
tractor for grading and railroad construction is | 
S. W. Cochran. The hotel building is 1,116 feet | 
long by about 250 feet wide, including piazzas, 
and it is from four to seven stories high. Col. | 
Stone expects to have it completed by middle of | 
June; if he does, he will perform a marvel of work, | 
The ground | 


building will be over 1,300 feet long, and is located 
400 feet north of the hotel. Railroad accommoda- | 
tions of the most ample kind are to be provided | 
for the conveyance of guests to the hotel and 
beach. 

The water supply and sewerage system for the | 
hotel and grounds, are under the direct and inde- 
pendent supervision of Mr. G. W. Pearson, Mem- | 


ber A. 8S. C. E., who has had a large experience in | 


hydraulic engineering. When the works are com- | 
pleted we will publish an account of them in full. | 
At present we will give only a brief description. | 
Water is taken direct from the sand through wells | 


| sunk so as to give ten feet depth of water in each. 
| There will be about 70 of these wells, and a siphon 


running through them conveys the water to the 
pump-house, which is located northwest from the 


| hotel 800 feet distant, and in which Holly quadru- | 


ple engines for pumping the water direct to the | 
buildings, and also engines for pumping the sew- 
age into the ocean are placed. The water pumped 
is pure rain water, which, falling on the surface of | 
the surrounding country, has gradually sunk into | 


‘the sand and forced the salt water to recede | 


before it, so that at fifteen feet inland from the 
line of high tide fresh 


pure water is 
found, and has maintained its level and 
| freshness for several months. The fresh water 


is therefore upheld in a basin by a continual up- | 


| ward pressure of the underlying salt water, the 


depth to which has not yet been ascertained. Only 


| shallow wells have been dug, so as to lessen this 
| pressure as little as possible, and thus prolong the 


date of a possible exhaustion of the rain-saturated 
soil. . 

As this water is very soft, it is used only for 
domestic purposes; for drinking, water is to be 
brought in tanks from Brooklyn. 

The sewage is pumped from a receiving reser- 
voir every day at high tide, and is carried out to 
sea, where a current carries it northward, and 
away from the beach, beyond a possibility of re- 
turn. This is the only really efficient system of 
sewage disposal in any one of the beach hotels, and 
must prove a great recommendation for Rockaway. 
Mr. Pearson states that the method for the hotels 
at Coney Island is to run pipes to this same point, 
taking them to the east of the outward current 
from Jamaica Bay, and there discharging the 
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MECHANICS’ AND TRADERS’ EXCHANGE. 





This association was organized about the year 
1834 by a few prominent mechanics and traders of 
New York City. It was formally chartered by the 
State in 1862, its avowed object being ‘to estab- 
lish a more general and good understanding, just 
and equitable principles in all business transac- 
tions with each other; to acquire, preserve and 
disseminate valuable business information.” Any 
person being a mechanic or trader, or such other 
person as the Board of Managers may direct, can 
be proposed for membership, and be declared 
elected, unless ten members, representing different 
branches of trade, should protest. The fee 
twenty-five dollars; but any individual or firm 
can become a subscriber, entitled to the use of the 
room, upon payment of fifteen dollars. The regu- 
lar meetings are held on the first Tuesday of every 
month, at one o'clock p.m. The officers for the 
present year are Walter Tompkins, President; 
Peter T. O’Brien, Vice-President; Gilbert J. Burnet, 
Treasurer; Nathan Peck, Secretary. Among the 
members are many of the most prominent men in 
their several professions, from New York, and the 
adjacent cities of Brooklyn, Jersey City and 
Hoboken. 

The Exchange is located at 198 Broadway, and 
occupies the entire first floor, which is furnished 
with every convenience for the transaction of 
business. 


1s 


soo mS ore 


PERSONAL. 





Col. Wm. H. Paine, Assistant Engineer of the 
East River Bridge, and Chief Engineer of the Hud- 
son River Tunnel has gone to Oshkosh, Wis., on a 
visit to his mother, who is very seriously ill. 

Robert Fletcher, C. E., Professor of the Thayer 
School of Civil Engineering, Hanover, N. H., with 
several of his class of students is spending a few 
days in this city and vicinity, examining the en 
gineering works of interest completed and in 
progress. 

Mr. 8S. B. Whiting has been appointed Chief 
Engineer of the Philadelphia & Reading Coal & 
Iron Company. Mr. Whiting has been acting in 
that capacity since the late General Henry Pleas- 
ants was taken sick, but the appointment was only 
made permanent a few days ago? 

RicHMOND, Va., April 8.—General Isaac M. St. 
John, consulting and mining engineer of the 
Chesapeake & Ohio Railroad, died suddenly at 
White Sulpher Springs yesterday. He was Com- 
missary-General of the Confederate Army, and at 
one time was chief of the Mining Bureau. He was 
a sonof William St. John, of New York, and re- 
ceived his education at Yale. 
taken to New York. 

Charles J, Bates, late engineer of L. B. Boomer 
& Co., and formerly expert inspector of iron and 
structures, and superintendent of iron construc- 
tion on the Cincinnati Southern and the New York 
Elevated railroads, has opened an office at 167 
Dearborn street, Chicago, and will prepare designs 
and estimates for and superintend the construction 
of bridges, roofs and all kinds of iron structures. 
Mr. Bates numbers among his references C. Shaler 
Smith, Wm. Sellers, Baltimore Bridge Company. _ 
Gen. J. H. Simpson, U.S. A.. engineers and others 
of like character. 


His remains will be 


Gen. W. Sooy Smith, Chief Engineer of the 
Glasgow Steel Works, and President of the Civil 
Engineers’ Club, of the Northwest, sailed for Eu- 
rope on the 7th inst., on the Cunard steamer Scy- 
thia. Gen. Smith visits Europe for the purpose of 
critically examining the principal engineering 
works of that continent, and may possibly return 
to Chicago via the Suez Canal, the East Indies, 
Japan and San Francisco. In addition to his inves- 
tigations on his own account, Gen. Smith is com- 


200,000 feet of lumber and two tons of nails, on an | Rockaway. This problem will have to be worked | missioned by the City of Chicago to examine into 
average, are used per day. The men are divided | out soon if Manhattan and Brighton Beaches are | questions of engineering with particular reference 


into sections A to G—the last being laborers. Each | 


to maintain their reputation as summer resorts. 


ito the needs of that city, which duties are per- 
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formed by Gen. Smith without compensation, The | fire, and when she departed it is supposed she made 
date of Gen, Smith's return is indefinite. no effort to extinguish the glowing embers that 
Messrs. Spielman & Brush, civil engineers, at 13 Were reaching out, and spreading fire among the | 
Newark street, Hoboken, N. J., have just com- chips and combustible material that sur-) 
pleted their Sanitary and Topographical map of | Tounded the entrance. Not many weeks after, | 
Hudson county, N. J. on which they have been people who had occasion to pass in the vicinity of | 
engaged for several years. The map is drawn on | the old slope, noticed that a fire was raging in the | 
a scale of 1000 feet to the inch and includes | abandoned chambers beneath; which led to an in- 








the whole County, showing all railroads, avenues, | vestigation, in which it was discovered that no less 
than three to four acres was in flames below, and 
that the fire was spreading very rapidly through 
the old workings, feeding upon the massive pillars | 
of coal left for the support of the roof, together | 
gob” age 


streets, water-courses, uplands, meadow-lands, | 
lands that have been reclaimed from rivers and 

bays, and lands that have been filled in over | 
swamps, also all sewers that have been built in| woth 
the County to date; the elevations above mean | With great quantities of refused coal * : 
high water of the surface of the roads and streets | at the bottom, in the ordinary procéss of mining. 
in all parts of the County, and the location of all ; 
churches, school houses railroad depots and | 
stations. Especial attention has been given to the 
water front; the original shore line; the present | 
and established lines of solid filling; the pier lines 

as established by the Riparian Commissioners, and 

the depth of water as ascertained by the U. S. 

Coast Survey. 

The first 300 maps will be sold by subscription 
at ($7.00) seven dollars per copy. As soon as this 
number has been sold, the price will be raised to 
($10.00) ten dollars and maintained at that figure. 

General A. Morin, who died in Paris on Feb. 7 in 
his eighty-fifth year, was a type of the French 
scientific officer. He attained a high position, but 
had he been less of an experimenter he might have 
won the great prizes of the army, and instead of 
the directorship of the Museum of Arts and Scien- 
ces, have been possessed of a marshal’s baton. He 
was one of the few Frenchmen who may be taken 
asan authority on the strength of materials, and 
in America, where that subject attains more con- 
sideration than in England, his deductions are con- 
tinually referred to. Morin was, we believe, the 
first engineer who suggested that cast-iron columns 
should not be loaded beyond one-sixth of their 
breaking weight. Another rule of his, that the 
strain on timber should not exceed one-tenth of 
breaking strain, has also been generally adopted. 
One-tenth was also his proportion between the safe 
and the crushing weight to be sustained by mortar. 
General Morin also gained reputation by his in- 
genuity in constructing dynamometers. Follow- 
ing the principle of Poncelet, he devised instru- 
ments which were found to be almost perfect in 
indicating the degree of force expended by a 
machine. Regnier’s dynamometer was of use to 
discover the strength exerted by a man, and it is 
still in favor among investigators of animal me- 
chanics, but Morin’s instruments were found to be 
applicable to steam and hydraulic engines, and | 
machinery on a large scale. It was found that 
they could ‘‘determine the work transmitted to 
the whole or to any part of a machine, not for a 
single stroke only of a piston, but continuously 
through any given period ; and to do this without 
absorbing—as the friction break does—the whole 
work to be measured, but while the machine is 
performing the customary work.” General Morin’s 
researches are embodied in his ‘‘ Aide Memoire de | 


pedieen” a ee Bias gro ae | actually commenced operations parallel with it, and | 
The Architect. jeoe been at work some four months before it was 
se Sore | discovered by the company. In the mean time the 
BUTLER MINE | fire had made rapid progress. 
At this juncture C. F. Conrad, C. E., was engaged | 
| to make a survey and report. Mr. Conrad’s survey 
Much has been published relativeto this tire, and showed that the fire was restricted from spreading 
some very erroneous ideas entertained in regard to | in certain directions : On the north and east by the 
it. | outcrop of the vein; on the northwest the fire was 
The fire is in the fourteen feet, or Pittston vein, | shut in by a “‘ fault,” or dislocation of the strata, 
which at this point lies very near the surface, and | on the southwest the fire had open way to sweep 
on the highest ground of the Butler Coal Co. its path through the workings of the Pennsylvania 
It originated in the month of May, 1877. An un-/ Coal Company, and thence under the town of Pitts- 
fortunate woman took refuge for a few nights in ton. It was on this side that the progress of the 
an old slope that led to the old workings of the But- | fire must be stopped. 
ler Coal Co., of Philadelphia, situated about one| The plan adopted was to make acut from the 
mile back of the town of Pittston. During her | surface down through the luminated slaty rock 
stay, in order to keep herself warm, she built ajand coal, to the bottom rock, sufficiently far 








1inch = 1000 feet. 


Efforts were at once made by the Butler Coal 
Co. to stop the fire, and an offer was accepted from 
a certain miner to cut it off. He was to receive | 
five hundred dollars, together with what coal he | 
could remove from the threatened chambers, and | 
within bounds of his cut-off. But instead of loca- | 
ting his cut-off square with the outcrop, he 


FIRE. 





BY JOHN W. BERRY, C. E. 
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enough south to allow of its completion before the 
fire could reach it. The cut-off is twelve hundred 
feet long, and from thirty-five to forty feet wide. 
including a tunnel 240 feet long, which was mad 
through one of the chambers. Before locating 
the cut-off, it was ascertained that a fire haq 
occurred in the same vein in 1856-7, and its location 
made to pass directly through the centre of this 
old fire, thereby saving many hundred yards of ¢x- 
cavation. In the process of excavation a number 
of distinct impressions of mollusks of the silurian 
age was found, 

The cost of the work has been about $24,100, 
about 45,000 cubic yards of material was excavated. 
and about 4,000 cubic yards of dry wall laid, wit)- 







Pen r'a. Coal Co, 


out any serious accident. It is expected that this 
plan will succeed, and when the fire reaches the 
cut-off, it will be forced back, as there will be noth- 
ing for it to feed upon. 





ENGINEERS’ SOCIETIES. 


The new Society of Mechanical Engineers held 
a second meeting at the Stevens Institute of Tech- 
nology on Wednesday, the 7th, when a permanent 
organization was effected. Prof. R. H. Thurston 
was elected President. 

ieee ad 

At the 105th regular meeting of the Civil Engi- 
neers’ Club of the N. W., held Thursday evening 
last, Mr. Samuel E. Artingsall, Assistant City En- 
gineer, read a long paper giving a minute technical 
description of the Fullerton avenue conduit, and a 
report of a series of measurements of the water- 
flow through the tunnel. Mr. Artingsall said the 


conduit had not been in operation since the test 
made last month, but would probably be started 
before the close of the current week. 

Mr. W. H. Waite read a “paper on ‘ Some 
Engineering Problems in the Future of Chicago.” 
in which he stated that there were five questions 
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which the people of Chicago would soon be com-| 
pelled to solve. These were west side sewerage, | 
enlarged wharf facilities, the bridge nuisance, the 
danger at railroad grade crossings, and the danger 
from the lumber district. He would drain the 
river and remove the docks and wharves outside 
the breakwater, protecting them, of course, with a 
heavy sea wall. The river could then be used as aj 
sewer, or drained and walled and flvored for rail-| 
road tracks. 


THE AMERICAN SOCIETY OF CIVIL ENGI-| 
NEERS. 





A regular meeting of the Society was held on the | 
evening of the 7th, Vice-President Chanute in the | 
chair. The following were elected: | 

FOR MEMBERS. 

George 8S. Field, Manager, Central Bridge Co., New | 
York City, N. Y. 

Lorenzo M. Johnson (elected Junior March 8, 1875), 
General Manager Cairo & St. Louis Railroad, St. Louis, 
Mo. 

Henry G. Morse, Morse Bridge Co., Youngstown, O. 

Horatio Seymour, Jr. (elected Associate Jan. 8, 1873), | 
State Engineer and Surveyor of New York, Albany, | 
N. Y. 

Charles A. Smith, Washington University, St. Louis, | 
Mo. 


| 


FOR JUNIOR. 


George H. Pegram, Assistant Engineer Balto. Bridge | 
Co., St. Louis, Mo. } 


The programme for the Convention at St. Louis | 
in May was read by the Secretary. Through the | 
courtesy of Gen. Newton an invitation was ex-| 
tended to members to visit the engineering works 
at Hell Gate at their pleasure this week. Prof. 
Fletcher, of Dartmouth College, with a portion of 
his engineering class, being in the city on a visit! 
of observation, the time of going to Hell Gate was | 
set for the afternoon of Friday, when such mem- | 
bers as decide to go would meet at Capt. Mercur’s 
ottice at about two o'clock. 

Mr. T. C. CLARKE, through the Secretary, pre- | 
sented a paper on Interoceanic Canal Projects, in | 
which he showed by statistics that on any expend- | 
iture over $60,000,000 for the canal, a profitable | 
revenue could not be obtained. He did not be-| 
lieve any canal could be cut across the isthmus for 
anything near that sum, and the only canal that 
would pay would be one presented by the principal 
maritime nations of the globe to the world’s com- 
merce free of tolls, except for maintenance. The 
amount to be contributed by each nation would be 
but a small fraction of what is annually wasted in 
war expenses. A letter from Lieut. N. B. Wyse, 
of the French Navy, was read by the Secretary, 
after which he read a paper by Robert H. Thurs- 
ton, Member A. 8S. C. E., on ‘* The Variation, due 


to Orthogonal Strains, in the Elastic Limit in| mittee at least three months prior to annual meet- 


Metals and on its Practical Value and more Im- | 
portant Applications,” which was discussed briefly 
by Robert Briggs, Member A.S.C. E. The paper, | 
a very valuable and interesting one, will be put in 
type as speedily as possible, and advance copies 
sent to such members as wish to discuss the sub- 
ject. The meeting adjourned. 
-— eee | 
MICHIGAN ASSOCIATION OF SURVEYORS 
AND CIVIL ENGINEERS. 





LANSING, April 5, 1880. 
EDITOR ENGINEERING NEws : 

The need for concerted action by the surveyors 
and engineers of this State, looking to some pro- 
tection of the interests of the profession, had been 
felt for some time, and had been frequently the 
subject of conversation. The feeling resulted in a 
call issued Feb; 28 last, signed by fourteen gentle- 
men of standing; inviting the surveyors and en- 
gineers of the State to meet with them at the 
Capitol on March 24, to consider the situation: 
the call two leading propositions were submitted. 
Ist, the need for greater uniformity in methods 


of practice; to secure more uniform and certain | ranging details of work. Adjournedatnoon. The | 
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aware of the comparatively isolated situation of 
each person addressed, and of the very independ- | 
ent, and frequently antagonistic, relations subsist- 
ing between neighbors in the profession. | 
However, the day brought upward of forty sur- | 
veyors and engineers from all parts of the State, | 
generally each one a stranger to all the rest, but | 
each came provided with the shibboleth of the | 
craft, found himself recognized, welcomed and 
was speedily at home. 
FIRST DAY. 
After organization, letters were read from ten 
surveyors expressing regret at not being able to at- 
tend and hearty interest in success of the move. | 
It was voted unanimously to effect a permanent | 
organization in furtherance of the objects named | 
in the call, 
Methods of practice were discussed, and it/| 
proved to be the sense of those present that uni- | 











plish some good work, and will gladly accept aid 
and comfort from any source. J: E. SHERMAN, 
. or 

ENGINEERS’ CLUB, OF PHILADELPHIA, 

This society held its regular meeting on last 
Saturday evening, at which Mr. Rudolph Hering, 
C. E., exhibited the original drawings of the 
United States Coast Survey map of the Delaware 
River from Bridesburg to Fort Mifflin: Mr. A. E, 
Lehman, M. E., presented a lithographic topo- 


| graphical map of the middle section of the South 


Mountain range, in Pennsylvania; Mr. Howard 
Murphy, C, E., submitted a well-preserved vol- 
ume of Robert Fulton's “ Treatise on Canals;” Mr, 
A. R. Roberts, C, E., described a model of a self- 


| adjusting crossing frog, made for the Philadelphia 


& Reading Railroad Company, noticing the ob- 
jections to the ordinary frog, and the manner in 
which they had been overcome; Mr. Arthur W. 
Sheafer, C. E., exhibited a diagram, prepared by 
P. W. Sheafer, Esq., of Pottsville, showing the 
progress of the anthracite coal trade, and the rela- 
tion of the amount of coal shipped to market to 


| should present pertinent decisions of the courts in | 


‘| 


formity and greater certainty in results could best | the cenl even. Por overs ton mained three tons are 
be secured by the construction of a manual which | wasted, . 





available form, and also give the best-recognized | 


method in a series of representative cases to be | CORRESPONDENCE, 


taken from actual practice. A committee was ap-| FROG ANGLES AND DISTANCES F¢ IR NAR- 
pointed to begin this work, with Prof. R. C. Car-| ROW-GAUGE RAILROADS. 
penter, of Michigan Agricultural College, at Lan- | PITTSBURGH, Pa., April 5, 1880. 
sing, as Chairman. All surveyors were, by vote, | EDITOR ENGINEERING NEWS : 
requested to aid this committee with carefully-pre- | ,. For the benefit of those engaged in the construc- 
i axa - | tion of narrow-gauge railroads, and others inter- 
POESS CASES, CPAESONS, OFC. : | ested in the same, and who have not given the sub- 
After the organization of the Society, this Com-| ject a special study, I present the table given be- 
mittee was continued. Means of perpetuating | low. In determining on distances, the following 
corners and bench marks, kinds of monuments and | 4ta are required, namely, the angle of the frog, 
adits a : fully disc i or, as it is sometimes called, its corresponding pro- 
reconling the same, were very fully discussed. portion or number, the length of the switch-rail and 
Riparian questions were referred to the Com-| the throw of the same, In the table the length of 
mittee on Manual. | the switch-rail has been taken at fifteen (15) feet, 
| and its throw at four and one-half (415) inches. As 
| far as my experience goes, these dimensions give 
| the best results. The weight of rails used on nar- 
row-gauge roads is generaily 35 Ibs. to the lineal 
| yard, the width of the base being 3 inches, and 
The question, *‘ Are sight trees monuments of | that of the head 1°4 inches. This, with a throw of 
Government lines?’ proved a knotty one, and the! “s —— gives a width between the two rails at 
meeting refused to decide whether they should be | cae Sead chair of 296 inches, whten te anupty ené- 


: eee ficient for the safe passage of the flanges of the 
recognized as such as long as they were distinctly | largest wheels us on narrow-gauge railroads. 
identified. 


The afternoon was devoted to organiz- | As regards the —- size of frogs to use, I would 
ing permanently, and organized in usual form | advise the numbers 6 and 8 as being the most con- 


jon nina venient and suitable for the purpose. Of course, 

under the style of the Michigan Association of Sur- | this only refers to the adoption of a standard for 

veyors and Civil Engineers. | general use, in order to have a system of uniform- 
Business of the Society is placed in the hands of | 


ity, but where special occasions demand a differ- 
an Executive Committee, of which the President |°"t Kind, then the number or angle most appli- 
is Chairman. 


cable must be used. 
Table of Frog-Angles, Chords and Ordinates for a 3-foot 


SECOND DAY. 

The subject of instruments was thoroughly gone 
over, some 25 or 30 specimens being shown, sev- 
eral makers being present or represented. 














Annual meeting at the Capital second Tuesday | gauge, Length of switch-rail, 15 feet; throw of same, 
: os 9 44% inches; angle, 1° 25/ 47’. 
of January. Membership admission fee, $2,) —"—' " antes 
applicants to secure endorsement of a member, inci | a Deg 3 Distance at eatin 
: . : . | NO. 0 1s ree rom bhead- 3) ie 
and place application in hands of Executive Com- Frog. Angle. (of Curve. of Curve. block to Ordin'te. 
point of frog. 
ing. Annual dues, $1. Objects stated in preamble| 5 11° 25/16", 132.18 , 44° 0 23.45 0.510 — 
Sake ye : : 6 9° 31/387} 193.22 | 30 27.49 0.489 
to Constitution: ‘‘ For the purpose of improving 7 | 8°10°16"| 265.27 | 21°44) 31:36 0.461 
: , : 8 7° #10"! 349.93 16° 26/| 35.07 0.437 
ow of o S810) ‘ 
ourselves in the kno vledge of ur profession, ond | 9 | @°29°35"| 447.87 = 4) Sean oats 
securing greater uniformity in our methods of| 10 5° 43/29") 560.02 10°17) 42.05 0,394 
tice.” 11 5° 12/18") 687.32 8°21) 45.34 0.373 
pracece. : 12 4° 46/19") 831.67 6°54’) 48.51 0.333 
Officers elected: President, Charles E. Greene, | 


Ann Arbor; Secretary and Treasurer, Jas. E. Sher- 


man, Lansing. ; | frogs are used for the crossing of the rails of the 
Matter of recording surveys discussed : | main track, then the angle of the two level rails 


Question—* Shall the office of County Surveyor where they cross each other in the centre of the 
be abolished ?” brought out a very interesting dis- | — x A ae 36’, a may 

ie , 43 - : | nearly to number 6 frog, whose angle is exact- 
cussion, the gist of which may be stated. The |}, 9° 31’ 38”. As this is close enough for all prac- 
system of selecting a surveyor by a political con- | tical purposes, this number will be the proper one 
vention is absurd, political bias being the only | to use for the crotch frog. The distance of the 
standard. A monopoly of the business is created | point of the crotch frog from the head block is 


: 20.69 feet. 

by law, to the disadvantage of the profession. On | Before closing I might mention for those inter- 
the other han 1, an established institutivn like the | ested in the Metric System that if the length of the 
office in question should not be destroyed until | switch rail be taken at 4.6 metres, and its throw at 
something better can be substituted. The matter | 9.115 metre it will give —T the same angle, 

ferred to the C. ittee on M. lL to ree | Vit 1° 25 57”, as by taking the respective dis- 
—— ” ——— . ee, | tances at 15 feet and at 414 inches. These latter 
port at next meeting. distances are nearly but not quite identical with 
The third day was chiefly devoted to discussing | the metrical values given above. 


methods of subdividing fractional sections and ar- | EMILE Low, C. E. 





In putting in a double switch, if the number 8 


New York, April 1, 1890. 


results. 2d, the need for some changes in our| proceedings are soon to be published in full, and | Eprtor ENGINEERING NEws : 


statutes, which at present recognize no one but a to be had by addressing the Secretary. | _ In regard - — ores by a Grant 
‘county surveyor” in our line of work. “The utmost interest was manifest from begin- | 1J0U0 Ot) vemark that wo subsequent answers, 
‘ . , . of me to remark that none of your correspond- 

No great results, in attendance or interest, were | ring to end, and at the close, great satisfaction | ents have taken into the condition of equi 


expected, the gentlemen signing the call being' with the meeting. 





The society meaiis to accom-' librium—that sum of all horizontal componente 
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= 0. The solution sent by me from Trenton one | 
of the first days in March is complete in this re- | 
spect, corresponds with the correct answers sub- | 

uently published in your paper, and has certain | 
points in its favor, so that much discussion of the | 
problem would have been avoided by its publica- | 
tion. 

I call your attention to the above facts, as I con- | 
sider that no complete solution of the problem has | 
been published as yet. Yours truly, 

WALTER G. BERG. 





PITTsFORD, N. Y., March 23, 1880. 
EDITOR ENGINEERING NEWS : 

It is a little sigular that “O. S. W.” should 
notice an error in the proportion used by ‘A. B. 
H.,” and proceed to correct it, and make a pre- | 
cisely similar error in his own proportion. he | 
error of ‘A. B. H.” consisted in placing for the | 
third term of the proportion the radius of the large | 
end, instead of the increment of increase of the 
large end over the small end. The error of “0. 5S. | 
W.” consists in his placing the radius of the centre 
of gravity in the fourth term, instead of the incre- | 
ment of increase. ‘‘O. 8S. W.” has arrived ata} 
correct result, but he did not correctly state the | 
process by which he arrived at it. . LN. 


WE desire to call attention to the circular of Mr. | 


C. G. Darrach, of the Water Department of Phila- | 


delphia, and to suggest the sending to him by the 


parties solicited as complete statistics as can be ob- | 


UNM NR natant aurea Pactins ates mciae ees 32,000,000 We are fast arriving at the point predicted by 
tained. When as competent an engineer as Mr. | 7 miles of open (earth and rock cutting) canal Mr. Stephenson. We must have outlets for our 
at the same price Mr. Menocal estimates his . : 
Darrach will give his time and labor to the com-| line from Del Medio to Brito, where it is all products. In what direction can we turn for a 
| rock, at, say, one million per mile .......... 22,000,000 


pilation of these statistics, it is to be hoped that | 


those who have the information needed will be 


- a sion of the San Carlos, $283,578 X 6.......... 1,700,000 | that great ocean? China and Japan, Australia 

enterprising enough to send it in for the general | 2,400 — of grubbin = oe and New Zealand, invite us to a close intimacy, 

ee “re, Mr. Men : . : ee 

good. Address all communications to Mr. Darrach. | Qcre’at. this gives a width of 875 feet for 22 mua Geen ceiae oe ee oe 

» oTp I, To vu0 + sdb dwadeak seaenabaduieeewcint's 240,000 - e 

PHILADELPHIA WATER DEPARTMENT, | | piversion of other streams, ailsmaliones, say.. 1,000,000 | enjoyed at present almost solely by England, 

IT HILADELPHIA, March 20, 1880, } | Light-houses, piers, store-houses, buildings of The Orient and Occident of our own country wish 

My Dear Sir: You hes confer a great favor in| all kinds, say...................0cc eee eee ees ; ,000,000 | +5 shake hands over a cheaper route of transport 
ing me any facts relative to the flood discharge | ‘ cm oe : , oe 

= Shc pean: atthe tn itera comet ay Tot sss ee vests ett ttes teeeneceeee $109.940,000 than any nalbran et su ply Let a mingle the 

noting the effect of the same upon the blank-form ‘Add for contingencies 25 per cent. ............ 27,800,000 | ween ee «Pitas ages” ~ 9, -? veyplacaclbahe aggre ga 


upon the back of this circular-letter, and I shall | 
send you the compiled answers from my other cor- | 


| cedented in facts, for my ol 
| tor, to accept the Sal 
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INTEROCEANIC CANAL PROJECTS. 


DISCUSSION BY WALTON W, EVANS. 








(Continued from page 125.) 


We need not be afraid of striking a great vein of P 
ind, unless e 


gold or silver, for in a case of that 
tunnelers become demoralized, such a vein night 
be coaxed into paying all or a part of the expense 
of the tunnel. This is not a speculation, unpre- 
friend, General 
Martin, the Libera- 
o mine, in Peru (the richest 
mine at that time that had ever been worked), for 
his services in the wars of independence in Buenos 
Ayres, Chile and Peru, struck a rich vein of silver 
in cutting an adit level from Lake Titicaca that 
aid all the expenses of cutting the tunnel for a 
ong time. Ifsomeofthe Bonanza kings of Cali- 
fornia could be induced to suspect another Com- 
stock Lode on the line of the San-Blas tunnel, they 
would cut the tunnel for the fun of the thing, and 
thank you forthe chance. But if we throw out 
the silver speculation and return to the ‘ hard- 
n” of a hard-hearted contractor’s prices we may 

ave the following estimate to stare in the face: 


O’Brien, when forced b 


| 14 millions of cubic yards of rock in the tunnel 


above the sea level (the tunnel being 8 miles 

long, 150 feet high above the sea, and 80 feet 

wide), at, say, $3 per cubic yard. ............ $42,000,000 
4 millions of cubic yards of work in tunnel be- 

low the level of the sea (this part being 80 

feet wide and 30 feet deep, at, say, $8 per 


Diversion of the Rio Bayano, say six times as 
much as Mr. Menocal estimates for the aiver- 
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respondents, Yours respectfully, 
C. G. DARRACH, C., E., 
Asst. Eng., P. W. D. 
Office: 18 Spring Garden street, Philadelphia, Pa, 
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: : $137,500,000 
The above estimate is considerably above the 


| estimate of Mr. Menocal for the Nicaragua route, 


but I will here venture to predict that it is very 
much nearer the truth of what the Nicaragua 
Canal will cost, if ever built, than Mr. Menocal’s 
estimate. We may as well stare the truth in the 
face now as at any other time; it is the most 
honest way. 

The people of the United States have had too 
much to do at home to look with much enthusiasm 
on works in distant counties or study with care 
the vast interests wrapped up in foreign trade; but 
the day is fast coming when they will be forced to 


: .| know and value this matter, and then they will 


cut a canal through the Isthmus on the shortest 
route that can be found, no matterif there is 
a Nicaragua Canal or not. I am_ glad to 
find that all of the old canal engineers that 
have ever visited the isthmus, and made a study of 
this problem, join me in the opinion that the San- 
Blas route is the best for a sea-level canal, and the 
proper one to construct. And Mr. Kelley, who has 
spent his life and a fortune in surveys and study of 
this matter, and who has as clear an understand- 


| of the whole subject as any man living, also most 


enthusiastically gives his adherence and support 
to that route as the only one that can satisfy the 
coming demands of trade, which is doubling up on 
us much faster than avy one but those who study 
statistics could imagine. 

As I feel convinced that the indirect benefit to 


'the nation to be reaped from this canal is far 
_ | greater than any direct benefit to any company, I 
| would propose 


that the canal be cut, not on the 
line that is found to be the cheapest in first cost, 
_ but on the line that can be worked the easiest and 
| quickest, and in the most reliable manner as re- 
' gards line, level, repairs and freedom from acci- 
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compared with what America will be, must be 
in the course of two centuries, perhaps in one.” 

Robert Stephenson, the engineer, writing to his 
brother-in-law (in London), when he was here jn 
1853, after speaking in enthusiastic terms of the 

and development of this country, says : 

‘*Considering these circumstances, and looking 
at the boundless rich territories which are being 
opened and extended daily, I confess I am entirely 
ata loss to figure to myself the part which the 
United States are destined to = in the world’s 
theatre; their influence must daily increase, anj 
when her inhabitants reach the coast of the 
Pacific, their power must become predominant as 
a commercial nation.” 7 * * 
**Coal, which has hitherto given England her com- 
mercial superiority, is by the States in 
almost incredible quantities; it has as yet scarcely 
scarcely been touched, because other sources of 
profit have presented themselves; but the day must 
arrive when, like England, the Americans wil! be- 
come a powerful manufacturing nation. If this 
be anything like the truth, how menty must the 
relations between the civilized nations of the earth 
be changed—and then arises the question, so full of 
interest to an Englishman: Will ane still 
maintain a good position in the struggle of coun- 
tries, or will she, like other empires that have 
dropped into the past, begin to decline, and in her 
infirmity, like an rent, be obliged to look 
to her trans-Atlantic children for aid and sup- 
port ?” 


market for our manufactured goods but to the 
shores washed by the Pacific and the islands of 


the best, shortest and most reliable route that Na- 
ture has furnished, or let us leave it entirely un- 
done, for others of ter courage to accomplish. 

I find in some of the discussions on this im- 
portant problem that the San Blas route is called 
impracticable, but in no case is an attempt made 
to demonstrate§ this impracticability. Surely it 
cannot be because it is so short, so straight, so free 
from floods, locks, dams and aqueducts, or can it 
be that it is rejected on account of its having good 
harbors, and in a healthy region, free from swamps 
and lagoons. What can the claim of impractica- 
bility spring out of, that blinds the ee TO- 
moters to the many points of merit of the las 
route, uns and unsurpassable by any other 
route. There is but one point on this route that the 
objectors can fix their ms into, with any 
shadow of a chance of bringing it home to the 
minds of men as a dead fish. It is the tunnel; 
that is the bugbear, the stumbling block, that 
narrow minds and unprofessional minds cannot 
climb over, creep under or swallow whole. I am 
inclined to think that the tunnel is one of the best 
features of the whole route; it will cost, no doubt, 
a rousing big sum, but the amount will be a mere 
bagatelle to its value and importance, and when 
built it will be the surest and safest portion of the 
whole route; it will be through solid rock, and re- 
main forever intact, requiring little or no repairs. 
The heading, a very insignificant part of the whole, 
would cost as much per cubic yard as any railway 
tunnel, but the balance down to the sea-water level 
could, in that region, be done cheaper and quicker 
than an open cut of the same dimensions, where 
the average haul was the same, for the reasons that 
the men can work continuously without being 
driver. off by the great rains that are so common 
on the isthmus, and they can work, as in all tun- 
nels, night and day. This tunnel can be cut cheaper 

r cubic yard than any railway tunnel could be 





| :3:: |dent, even if it costs double the amount of the the same region, and for the reasuns that tne 
Se: : i: *\c¢heap and unreliable line. And in view of this | great width of the tunnel allows the men abundance 

“>:: end, I would, if 1 were the Government, offer to| of room to work in, and use all classes of labor- 
‘any company that would undertake this great pets Seecomeg ange! the force of the explosive com- 
enterprise, to give them one-half of the entire cost, | pounds can be utilized to a greater extent, as there 
| Pig ii i:gti:s% i lt:: (and let them enjoy the rights, immunities and | is more room for expansion. Any contractor can 
PERRIS pie eer Maun ates : : | profits of the whole thing, free of interest, for one | afford, and will afford, to take such an immense 
-hundred years; but reserving to the Government | work at miuch less per cubic yard than he would 
the right to take the whole at the end of one hun- | think of asking for a small tunnel, such as are built 
‘dred years by paying one-half the original cost. | for railways, for he can afford to and use 
oS Sis hb Cla Eo Be eee _: | It may not be outof place in this discussion to | the most perfect, extensive and efficient machinery 
bring to the notice of the people of this day the | ever used on any tunnel ever cut. I was shown, 

prophetic writings of some who have preceded our | at the St. Gothard Tunnel, steam drills that by slow 
‘time. Gouverneur Morris, the statesman, in a long | motion and a would walk into granite 
| letter, written in January, 1801, to John Parish, in| asa knife w into cheese; there was nothing 
: | Europe, says : used on the Mount Cenis Tunnel to approach them 
piiiiiiiiiifiiiiiii | ‘As yet, my friend, we only crawl the | in efficiency. I was show% air com rs that 
S. fits: iisii::::: outer shell of our country. The interior excels the | kept their reservoirs t day under 
| is } wafer mer Maal ay tag nae Ho . | pressures of 110 pounds to Fre dager” 
proudest Empire in Europe is but a bauble ‘ without difficulty; it was with” ty and un- 
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certainty that the air compressors of the Mount 
Cenis el could keep the pressure up to 60 
pounds to the square inch. We are clearly a pro- | 
ive race, and it would be a wise brain that could 
redict with certainty what advance may be made 
> some live Yankee in tunneling machinery when 
we come to cuta ship tunnel. I have copies of the 
entire maps and profiles of the St. Gothard Rail- 
way,and I have no hesitation in saying that they 
show the most complete and perfect surveys yet 
made for any public work ever attempted by man. 
There were engineers and their assistants em- 
ployed on these surveys, many of them highly edu- 
vated and experienced men; their estimate of the 
cost of this great work, 109 miles long, was 
187,000,000 of francs; that was the sum placed be- 
fore the public at the time the international treaty 
(of Germany, Italy and Switzerland) was signed, 
and acompany formed to build the works, but they 
were only started when it was discovered that, as | 
usual,*the works had been underestimated, and the | 
cost was going to be swelled to 289,000,000 of francs, 
showing an error in the first estimate of 102,000,000 
of francs. Where was this tremendous error made ? 
In the great tunnel? No, for the estimate of that 
was 70,000,000 of francs. Monsieur Favre took the | 
contract to build it at 50,000,000 francs, and if he 
had lived would have completed it in the coming 
year, without asking favors or assistance. There 
isan inference to be drawn from this statement of 
amounts, regarding estimates and costs of work in 
tunnels, and general work, which the intelligent 
reader will quickly see. Mr. Menocal estimates his 
great canal, 181144 miles long, at $66,000,000; the 
st. Gothard Railway is to cost, for 109 miles, about | 
$58,000,000; now, if the canal costs only as much | 
r mile as this railway, it will cost about $97,000,- | 
500. The railway costs about $532,000 a mile, while | 
Mr. Menocal estimates this great canal, with artifi- 
cial harbors, great locks. but not large enough for | 
great ships, great excavations of rock under water, 
great aqueducts and great dams, all liable to be 
swept out by the first great flood, and great em- 
bankments (sustaining a hydraulic head of 26 to 30 
ft.) perched upon side hills, all of which may be 
washed out through the never-ending labors of | 
rats and roots in boring holes, all, complete and 
ready to accommodate the trade of the world, at 
$346,000 a mile. 


It may be claimed that the rock excavation under 
sea-water level is the impracticable point. If so, 
are not the excavations under water on the Nicara- 
gua route equally or more impracticable? Let us stare | 
some of the facts of this matter in the face. Nearly | 
all of the excavation of rock under sea-level on the | 
San Blas route will be in still water, not affected | 
by currents or winds or tide, while the same class | 
of excavations on the Nicaragua route, in the beds 
of the San Juan and Rio del Medio, and in the bed | 
of the lake, will be severely affected by currents in 
the river, and waves and winds in the lake. To ex-| 
cavate rock in a swift current, such as is to be seen | 
in the San Juan, is a species of fun engineers do | 
not much covet. Gen. Newton — to burrow | 
under rather than to attack the current of Hell | 
Gate. Then, as to the work to be done out in| 
the lake, I have an impression that this feature | 
has been very much under-estimated. Suppose we 
subject this to a few figures, from known data, at 
one point. It is to be regretted that there is no) 
good hydrographic survey of this lake, so we must | 
be content with such data as we can pick up. The) 
history of this lake and river show that some years | 
ago a certain Captain Sheppard took his schooner | 
from the gulf up into the lake during a flood. He | 
did this with great labor, by taking off his false 
keel and taking out his cargo, reducing the draft | 
to about three feet. Once in the lake, he put on | 
the keel, and, with the vessel loaded—drawing 
seven feet—he could not, in the dry season, get 
within two miles of San Carlos, at the upper end | 
of the San Juan River. Now, taking this little | 
piece of history to calculate by, and knowing the) 
material to be rock, I make it that a canal only 100 | 
feet wide (I call it 100 feet wide, not because that | 
is enough, = three or four times, for the passage 
of a ship subject to the buffetings of winds and | 
waves, in a great lake and the canal out of sight, 
but because 100 feet is sufficient for the demon- 
stration I wish to make), cut from the mouth of 
the river out into the lake, so as to have 28 feet of 
water all the way to deep water, will call for the 
excavation of about 1,100,000 cubic yards, which, 
at $8 a yard, will come to $8,800,000; but for the | 





sake of being generous and accommodating, sup- | 
pose we call it the half of the above sum, and then | 
it is six times as much as Mr. Menocal estimates as | 
the cost of all the work to be done in the lake divi- | 
sion, including mud and gravel, which, it is admit- 
ted, has to be dredged, and also the rock under 
water at the western end. Heaven only knows 
how much is required to be cut fora channel to get 
into the mouth of the Rio del Medio. 


Let us return for a moment to the San Blas route, 
and take a fair, square look at the rock to be exca- 





| 
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vated there belew the sea-level. In the tunnel, 
where the great mass will be found, it may be dry 
and it may not. Take it on the side of the ‘‘ may 
not,” and allow it to be as wet as ever was seen, is 
it supposable that any engineer in his senses, with 
but a smattering knowledge of hydrostatics, would 
attack it under water, when he can so easily build 
bulkheads, ‘pump out the water, gnd work out the 
rock just as he did above the level of the sea? With 
this system of working kept fairly in view, I have 
a fancy that any intelligent man can see that this 
rock in the tunnel will come out more quickly and 
cheaply than will the rock in the bed of the lake, 
when the winds and the waves will be playing 
‘“*hob” with the drilling machinery, and at times 
driving the men from their work. But suppose the 
work finished. Who can estimate the distress of 
mind of a captain, when he finds his ship in a 
great lake with a wave-swell of 8 to 10 feet, and 
only 2 feet of water under his keel—and that, too, 
only in a canal out of sight? 

In my estimate of cost I dealt in big figures. and 
estimated for a depth of 30 feet of water. To bring 
this to the 26 feet of Mr. Menocal’s section, there 
should be deducted over $4,000,000, Then again 
the tunnel, on more accurate surveys being made, 


, may be reduced to six miles, instead of e‘ght. This 


would reduce my estimate again by $15,000,000, 
and then the 25 per cent. for contingencies would 
come down some $5,000,000, making in all some 
$24,000,000 of reductions. But I prefer to let it 
stand asI had it—at $137,500,000—and time will 
show who comes nearest to the truth ; for it is in 
my eyes a sure thing that a great world’s canal will 
some day be cut on the San Blas route. 

As the transit of any of these canals will have to 
be suspended during the night, and as the San Blas 
route is so short that it can be navigated from end 
to end in ten hours or less, and as one passin z-place 
(at south end of tunnel) only is required, the whole 
of the rest of the canal can be made, and should be 
made, much narrower than would be allowable and 
required on the Nicaragua route, where passing- 
places must be frequent and provided between all 
the locks. 

As sailing-vessels are destined to form a great 
feature in the traffic of this Isthmus Canal—a fea- 


| ture that the Suez Canal is entirely deprived of—I 


beg to refute the claim made by the Nicaragua 
projectors, that the Bay of Panama is difficult to 
get in or out of, on account of calms. I have been 


at Panama for weeks—I have beena guest on board | 


of a United States war vessel for two weeks in that 


y—and I never saw a day when a vessel was de- 
tained there, or prevented from coming in by either 
calms or storms. 

New Yorkers would feel very indignant if told 
that their port should be shunned on account of its 
being difficult to get in or out of. and yet I suppose 


| they all know that sailing-vessels have often been 


for days outside, afraid to come in, and for days, 
in the lower bay, afraid to go out, during times of 
storm and fog—two hygrometric and meteorologi- 
cal features never met with in Panama Bay. Let 
us place the *‘calm” claim alongside of the *‘im- 

racticable ” claim, and send them both to the safe 

eeping of croakers. Intelligent men of this age 
are not going to take much stock in those two arti- 
cles of Nicaraguan faith. 


In getting from our shores to China and Japan, 
the great objective points, we asa growing com- 
mercial nation should look with much respect and 
admiration on the pacific character of the Pacific 
Ocean. The Spaniards of old used to say that all 
a “skipper” had to do on leaving Panama for the 
Phillippine Islands was to set his course, tie his 
rudder fast, go to sleep, and not wake up until he 
reached the end of his voyage. Ships going from 
Panama to China can take a trade wind going and 
a trade wind returning. When the canal is cut, 
and we have a new highway to the East, this fea- 
ture will play an import part in assisting us to the 
largest share of the trade and traffic of the Orien- 
tals—a trade which for centuries heaped wealth 


into the coffers of the Greeks, the Jews and the | 


Armenians of the Mediterranean—a trade that Eng- 
land seized and grew her wealth and power out of, 
when Vasco de 
the East by the Cape of Good Hope, four hundred 
ears ago—a trade that is destined to fall into our 
nds and give us wealth and power such as no 
nation ever held, as soon as we can muster cour- 
age enough to cut an Isthmus Canal on the short- 


| est route that can be found, and throw it open for 


all the world to enjoy as best they may. 
It may not be inopportune to mention in con- 


nection with this discussion that a late command- | 


——- of the United States Navy, now Hving 
in Washington—a gentleman well acquainted wit 

Nicaragua, Panama and the Pacific Ocean—once 
said to me: ‘‘I should be very loth to allow any 


ship I commanded to be run in a canal and locked | 


a hundred feet above the ocean. I should be 
of never getting down in.” 
In connection with the run by placing a 


ma showed her a new way to) 
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big body of water on the side-hill slopes of a river 
valley (in a region of great rains) in a prism made 
of cuts and embankments, crossing spurs of hills 
and ravines, and also to show the fallibility of 
man’s estimates, I beg to mention a little incident 
that occurred on the line of the Oroya Railway, in 
Peru, in the Valley of the Rimac. The final loca- 
tion had been made, and for some time the con- 
struction of this railway had been going on in a re- 
gion almost rainless. At a point in the valley 
where the line crossed the mouth of a ravine we 
had left an opening to be filled by a bridge of 100 
feet span. At the head of this ravine some poor 
peons had been cultivating the soil on the top and 
side of the mountain by bringing the water of 
melted snow from other and higher mountains for 
irrigating the land, as water in many partsof Peru 
is valued like gold. The peons, with great labor, 
puddled and protected the edges of their ** chac- 
ras” so as to prevent loss by waste. The water 
sunk into the soil, and permeated down deep 
through strata of alluvium, gravel, clay and loose 
rocks. This was close to and on the side hills lead- 
ing down tothe Valley of the Rimac. This gradual 
pei meation of rockand gravel, clay and sand, with 
water had, no doubt, been going on for a long time. 
The water was trying to find its lowest level. The 
rocks and the earth were only waiting to be re- 
leased from the bonds of cohesion that had held 
them on the mountain side for ages, to show what 
attraction of gravitation could do. Day by day 
this insinuating element. water, was doing its 
work, in the dark and in the night. Ceaseless, un- 
opposed, all powerful, it was cutting and severing 
the bonds of cohesion. The people in the valley in 
front of the ravine rested in quiet content. The 
peons of the mountain imagined no evil genius un- 
derlying their crops, but in a moment when no 
one suspected danger the whole mountain side 
started for a race to the valley. Five millions of 
cubic meters (about ten millions of tons) of rock 
and earth, gravel, mud and water came rushing 
into the valley, crossed its whole width of 1,400 
feet, surged up against the opposite side, rolled 
over and crushed out of sight all the houses in its 
annihilating course, and filled the valley with a 
dam 1,600 feet wide on the bottom and 108 feet 
deep. The average vertical fall of this vast body 
of earth was about 1,500 feet, and the horizontal 
movement over 5,000 feet. Surely water has 
power, and we are entitled to place it with its sis- 
ter element, fire, as good servants but dreadful 
masters. Gouverneur Morris, the projector of the 
Erie Canal, proposed that it should be built with- 
out locks, and on a line that would give it a uni- 
form descent per mile from Lake Erie to the Hud- 
son River. What a magnificent idea! It was too 
magnificent for the time. A line of this kind would 
carry the canal to the south of Cayuga and Seneca 
Lakes. With fifteen millions of tons of surplus 
grain in the far West seeking a market on the At- 
lantic seaboard, it would soon make New York the 
imperial city of the world, if it could tind its way 
by water lines, without one chec« or hindrance, 
from the great grain fields to the great city. 
A canal built as Morris proposed would not have 
a greater descent per mile than is now existing in 
the Ganges Canal in India, which has a fall of fif- 
teen meters to the mile, and is navigated in either 
direction with facility and certainty. I mention 
this canal and its gradient to show that even a 
guard-lock is not a necessity at the south end of 
the San Blas route to provide for the current that 
would be created in the canal at extremely high 
and low tide of the Pacific, but a guard-lock there 
would be a convenience and an economy. 
he Soe Se - 


MEMORIAL 





AGAINST THE FURTHER INTRODUCTION OF THE 
FRENCH METRIC SYSTEM IN ANY OF THE DEPART- 
MENTS OF THE GOVERNMENT, AND AGAINST 
MAKING ITS USE OBLIGATORY UPON THE PEOPLE. 

To the Senate and House of Representatives of the 
United States, in Congress assembled: 

The undersigned members of the INTERNATIONAL 
INSTITUTE FOR PRESERVING WEIGHTS AND MEAS- 
URES and others, beg leave respectively to repre- 
sent: 

That our present standards of weights and meas- 
| ures have been handed down to us from the remot- 
| est ages to the present time, and are interwoven in 
our very life and being, and in all that we possess 
in and upon the earth. 

That we view with alarm and apprehension the 
efforts being made by the American Metrological 
Society and others, to utterly overturn these an- 
cient standards of our race, and substitute others, 
of a forei tongue, and of a recent invention, 
viz., the French metric system, constructed upon 
a false basis, all under the guise and pretense of 
introducing a simple metric or decimal system, 
thus not only attempting to deceive your honora- 
| ble bodies, but deceiving the people throughout 
| the whole land. 5 


| That, in pursuance of these schemes under this 
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guise a number of societies as a bod 
ingly been petitioning Congress to 

the French metric system compulsory in certain 
departments, while it is believed that only a few 


of the members of these societies have voted for, 


such a measure. 


| 
ye ee be filled in — with close’ 


ENGINEERING NEWS. 





abo and t into it shall 
as ve specified, Metal ctl comet en 


"lan ftadinal joists 2 by 12 inches, and spaced 16 inches be- 
2 ine’ 
tween centres, shall be over all the compartments, 


| To afford the joists 3 inches bearing, the last six courses 


of where we require twenty feet d 


channel of miven width and depth, through a bar in the yjs. 
er 


by means of surveys, soundings and suffici Rt s 
of the currents and character of the stream at the locality 


and | the most suitable for the ired deep channe| } 
shall be covered by a floor of 2-inch plank spiked to every | have been determined. roms P channel shaii 


euppose we find a bar with only 
six feet of water above it at ordinary stage in a positic;, 
Assume, further, tha: 


That the French system has been made compul- | the transverse partitions shall be only 6 inches wide, or, if of | at this point and at this e river is 3,000 feet wide 


sory since its rise during the French Revolution of | %!! width, these six courses 


1792 in France and other despotic governments of 
Europe, in Brazil and some few other countries, 
but not in Russia or England, and it is now urged 
that this country shall adopt this French system, 
in order that it may be like the surrounding king- 
doms. 

That, whereas in these kingdoms the use of the 
French system is commanded by all the power of | 
the government, that no man may buy or sell ex- | 
cept by it, yet the people have not been made to | 


do so universally, and while in a in and this | 


country its use has been made | , in the former | 
the very study of the system is being rooted out | 
of the public schools, and in this country the peo- | 
ple are almost universally ignorant of the passage | 
of the law, and while from without, by the mon- | 
archical nations, and within this country by their | 
followers, a great pressure is brought to bear to_ 
force these measures upon this people, yet the peo- 


ple do not want them, and a number of societies 


are formed and many now forming in the various 
States to resist the introduction of these new | 


and simplify our own hereditary measures and 
weights. 

That the compulsory adoption of the French 
metric system by the government in any depart- | 
ment would bea grievous wrong to the ple of | 
thiscountry, would produce the most disastrous | 
consequences and interminable confusion and | 
strife, already being felt in the measures of coast | 
survey, where the French metre is used. 

That no legislation upon the subject tending to | 
an overthrow of our standards of weights and | 
measures should be made, and that any further | 


ends or 7 ee blocks between them. 
All wal 
their end< 


partments ll be made impervious to sand or earth. 


The entire exterior line of the work shall be protected by | 


be notched 3 inches oneach with a mean depth of three feet. Ss total cross-section 
side, to receive the ends of the joists. In the former case, all preg my feet. Let the left foun 
joists shall be prevented from overturning, by spiking their a bank of 


id suitable for 
he proposed deepened channel, so that | 
will be required and that for diverting the curse, 


barrier 
shall be built truly vertical; all pieces shall have from the right lara the left bank, and so accumulating the 
uared so as to make close joints, and all com- | water between the inte 


“d jetty and left bank that it <ha)) 
scour away the crest of the obstructing bar. 
New, we for the new channel of 20 feet depth, 


stone rip-rap, of such amount and quality of stone as the en- width of 450 feet in order to discharge the assumed volume 


gineer may direct. 


| of water, provided the wing-dam 


k up stream 


: bac’ 
All work shall be thoroughly done, and to the satisfaction | ee to the right bank, and the velocity in the new 


of the engineer in charge. 


channel isthe same asin the uncontracted stream, which 


These specifications assume a leve! bottom, which is seldom | will not generally be the case. To obtain the required depth 


to be found in practice. When the bottom is not level, it 
may be made level by excavation or embankment: or a level 
foundation of the breakwater may be formed of stone. But 
it is practicable with this system of building the structure, 
to adapt the bottom of the walls and partitions to any given 


tion of the walls ma: 
nec y below the first course in the above specifica 


elevation of the ground above the lowest point. 

Then, when the structure settles into 
the ground upon which it rests, with v I walls and level 
floor, the same as if founded on a level bottom. In order to 
fill beneath the floor of those compartments whose walls are 


thus extended considerably below, openings may be left in | 


measures, and to investigate the whole subject, | ne Soor, 00 thas thecarty Siling wih Rad He way tate every | 


rt. 

Which of these methods of leveling the breakwater is to be 
employed = a on eae an 7 _~ bm argon! in 
charge, who see rmanent stability by the least costl 
method that will poow arg . 

Of course, other kinds of timber and other dimensions of 
plank can be |» ACCO! to the abundance of supply and 
the requirements of the work. But all spikes shoul lorg 
enough to ag through at least three thicknesses of plank. 

In situations where stone for rip-rap is —, by its 
cost, the following modifications of the breakwater described 
above are to be made’ 

Instead of building the outside wallsin a vertical plane 
from the bottom, each of these waHs shall slope uniformly 
from the sixth course (say) toa point one foot belcw the 
surface of the water. In this case the width of the level bot- 


| tom shall be 47 feet, while the width of the vertical part of 


legislation upon this subject, looking to making | the breakwater at and above the termination of the slo 


this foreign system compulsory in any department | is 23 feet as before speci 
would be unwise, and the change of our system in | 1%. and each of its 2-inch planks must rec 


any way without the joint action of Great Britain, 


with whom our business relations are of paramount | of course conform to the outer slop 


importance, would be unwise. 
herefore your memorialists respectfully pray 
that no further legislation upon the introduction 
of the French metric system into ~~ of the de- 
partments or by the people be enacted. 
And your memorialists will ever pray. 
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TIMBER STRUCTURES FOR CONTROLLING 
WATER: 


AS DESIGNED BY HIRAM ©. HERRON, C. £., 
PRACTICAL METHOD OF EMPLOYING TIMBER AS THE FRAME- 
WORK IN THE CONSTRUCTIONOF DAMS, COFFER-DAMS, RESER- 
VOIRS, BREAKWATERS, DIKES, LOCKS, JETTIES, AND ANY 
STRUCTURE DESIGNED TO CHECK THE MOVEMENT OR CHANGE 
THE COURSE OF RUNNING WATER. 
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The characteristic features of this method are, the adop- 
tion of a uniform cross-section for all the aw od of timber 
used in construction, the continuity, without headers, of each 
alternate layer throughout the length of the structure, the 
separate and almost water-tight compartments filled with 
earth, the great facilities afforded for erection, by reason of 
the simple arrangement of the parts, and the comparatively 
small cost of the whole, due to the practicability of using 
timber in smaller pieces than are absolutely required in the 
ordinary way of building timber-works in water. 

It is well understood that cost alone has hitherto prevented 
the employment of timber in many places where it would be 
otherwise desirable; and hence a method of using timber, at 
once adequate to the purposes of the structure and within 
moderate bounds of cost, will, it is believed, commend itself 
to the candid consideration of engineers and lators. 

To give the reader a clear idea of the method of —s tim- 
ber here proposed, the following specifications for 100 feet of 
a breakwater are inserted : 

I. Assuming a uniform depth of 16 feet of water, this 
breakwater shall be built of common white pine lumber. 
sawed into planks 2 by 12 inches, and of any convenient 
lengths. Every plank shall be “ surfaced,” or —— 
a planing-mill, in order to insure a uniform thickness of all. 
The cross section of this breakwater shall be rec’ r, the 
breadth being 23 feet, and the height 20 feet. It shall be 
built with compartments 10 feet square by 19 feet deep in- 
side, allowing the side walls and the central longitudinal 
partition to be each 12 inches thick. The transverse par- 
titions, also, shall be 1 foot thick, and be built in the same 
manner as the longitudinal walls and partition. 

In the erection, the first or bottom course of the outside 
walls shall not be cut off by the transverse course as a 
** header,” but the headers l appear in the second course 
of plank, and in every alternate course above.. Each course 
throughout shall break joints with, and ‘be thoroughly 
spiked to, the course on which it rests. The spikes, to be of 
iron, shall not be less than 6 inches in length, and there shall 
be at least one driven in every 2 feet of the length of each 
plank, consecutive spikes being near opposite 8. 

Where 4 courses of plank, in all walls and partitions, shall 
have a laid, ~ —— — - covered ja es floor = 
i ng of 2 layers of 2-inch p . breaking join’ 
and herent y spiked to the supporting walls and partitions, 
and to each other. Upon this floor the walls and — 
in their proper places, are to be continued upward to the top 
of the work, in the same manner as already described. 

In addition to the adhesion given to the walls by the eo 
a pair of wrought-iron tie-rods or bolts 4 ine! in diam- 
eter. shall be — i —_ econ os ion and — 
tions, screw to a %4-inch wrought pre y 
Wacet chroygh' saat Bake a fap cf the walle to be 
a similar p of ¢ se- 
vured and two 34-inch nuts. 
When a length of not less than 100 feet shall have been con- 





fied. Hence each slope rises 14 feet 
e in ascending 
12+14 x 2=15-7inches from the outer edge of the next 
plank below. The ends of the transverse compartment walls, 
walls which they sup- 
| port and in which they terminate, while the longitudinal par- 
titions and the floo may be omitted —— in all parts 
| under the sloping portion of the walls, unless these are 
| to be filled with earth. It is also manifest that flooring is re- 
quired in only so many of the compartments as will be suffi- 
cient by the weight of their contents, to sink the structure 
| and maintain it in place. 
| walls with earth or small stones, where procura en the 
| outside —— partition, up to the height of the slope, 
| wiil be set inward a convenient ce toward the centre, to 
allow the a be thrown into the sl vered areas. 
| The SS thus left may be closed by sloping the upper 
| courses of these outer tions outward to the outside verti- 
cal walls. Another way to provide for Seg meeneseveres 
areas and subsequently closing the openings, is to build from 
the bottom the outer vertical partition with its outer face in 
the same vertical plane with the inner face of the outside 
wall above the slope, and to fill under the slope before this 
ition is high enough to close the openings, and, when 
—. continue the partition up to contact with the wall 
ve. 
| The double iron tie-rods under the slopes will extend in an 
inclined position from the middle of the base of that part of 
| the transverse partition which is sloped, to the horizontal 
| top of the partition, to guard an otherwise possible 
pening of the joints of the surface. 
| It will be noticed that the construction here proposed 
| affords a very broad base for a break-water, and at the same 
| time, by means of its walls and tions rea’ below the 
floor, a bearing is secured not likely to be impaired by the 
action of the water. It need not be added that all the dimen- 
sions and proportions may be changed from those here given 
to suit the character of the proposed improvement; while 
the principles of construction remain, viz., the solid built 
timber walls enclosing nearly water-tight compartments 
filled with earth, compartments whose numerous walls give 
great power of resistance, and atthe same time prevent a 
| shock, which may be received at one point, from 
| ay considerable part of the work. 
| Inorder to guard against decay of that part of the timber 
which is above water and in contact with the earth-filling, it 
| is recommended to cover such exposed surface of wood with 
a coating of quicklime, which may be easily applied, and is, 
| morever, a — reserver of timber. 
Estimated cost per 
| breakwater, 20 by 23 feet. 
Mean cross- section of ae Taseages ec chcsn wah een 


Volume of wood pe: 


105 sq. feet. 
355 4 - 





Volume of earth per linear foot................ 13.148 cu. yds. 
| Spikesand bolts “ Pe ahead hse ie Fond 73 Ibs. 
| 1.260 M. ft. lumber, in place, at $16........ ..$20.16 

13.148 cu. yds. earth, in place, at 10c.......... 1.32 

73 Ibs. iron, in place, at Se ................ 2. 3.65 
| Total cost per linear foot..... .. ....... $25.13 


ace, it will “ fit” | 


| 
| 


| 


| contour of ground; that is, of course, where the slope is not | would be for each linear foot, 
so great that there would be danger of sliding. For any por- | 
be commenced as many courses as | 


| 


j 
| 


| 
| 


} 





| If it is desired to fill the space under the ——— oe of the 
le, 


near foot of the above rectangular 


This estimate assumes the ground level, and takes no ac- 


| count of the cost of 


ing. 
+ ee senaene a tion of the method here proposed 


| for using timber 


ively and economically in con’ 
| — take a system of river improvement, w 


the o 


aes te taneed. "Vinee hee Gat peer el base; no 
deepen a part of the channel and maintain » "to | Pomeituatal : aor a it 


' 


rec! 
things at once for a of a river. 

Nothing can be the fact that timber structures 
built on the hereinbefore described, admitting, as 
the princi: oes, of application to any desired out- 
ae Seer made to act as dykes, spurs, jetties, 
, or levees, 


plank, and to be 





without removing the bar, if such a ts possible, a 
dyke, or a jetty, 20 feet in height must be built, and the sur 
face of the new contracted stream must be 14 feet above the 
former surface. Hence there would be an excess of pressure 
against one side of the jetty, due to 14 feet of water, which 


14 
14 x —- X 62.5 = 6,125 lbs. 


tions, | 2 
nd each succeeding course may be extended beyond the | And this horizontal force acting at the height (6 + 1443) ~ 
limits of the first according to the previously-determined | 10%% feet above the base would give a moment tending 


to overturn the jetty, equal to 
Ho3s X 1034 = 65,333 ft. Ibs. 
per linear foot. 


Tocounteract these forcesof translation and rotation le 
us determine what breath of base AB = 2z +- 6, fig. 1, wil! 
be required for a barrier 6 feet wide at top, with uniformly 





sloping sides AE, BF; height DC = 20 feet; transverse par- 
titions 10 feet between centres; no longitudinal partition: 
floor 6 inches thick; all walls and partitions one foot thick 
horizontally . 

Take floor six inches above river bottom. 

Call weight of timber 50 Ibs.; earth, 125 Ibs.; water, 62.5 
Ibs. to the cubic foot. : 
Cross-section of walls = 2X1X20.......... .. 40 square feet. 

“floor = 4% (64+ 22—2)..2+x “ . 
mi ** wood between partitions .42 +- 

7 “wood at ms. ..120 + 20 
Excess of wood at partitions.......... 78 + 
Cae Wt GION a 5s oes abe och ne eds 
Mean cross-section of wood.......... 4 

“ “ earth 


ies 


“ water o “ 
Effective weight 
Moment = (7, 


2= 5, ‘ 
But, calling the co-efficient of friction and putting 
% {7,268 + 1,220 2) = 6,125, we find x = 01085 feet. 
‘or security take x = 9.5 feet; then A B = 25 feet; effect- 
ive weight = 18,855 lbs., and Vauban’s rule is satisfied. 
Volume of wood per linear foot = 77.350 cu_ ft.....0.9282 M 


a earth = “ = 8.191 cu. yds. 
ae 2 = eons es $16 Reuheel aus vrses os 
‘ost of wood, in place, . SO Se . 
-: eiol yas, Ve 82 
* spikes and bolts, 54lbs.,@  5c.............. 27 
Cost of one dike per linear foot........... ....... $18.38 


Hence, for the extreme case here supposed, of 20 feet of 
water —_— the inside of the barrier and only 6 feet out 
side, but with the buoyancy due to 10 feet depth on both 
nae have stability both as respects sliding and 
ove! 4 

In practice no such height or weight would be required for 
the oven conditions, because would inevitably oc- 
cur, it unnecessary if not im le, to cause a dif- 
ference of 14 feet between heights of water within and with- 
out the channel. 

If, for instance, we may su count on a scour of 8 feet, 4 
barrier of 12 feet height will give the requisite 20 feet of 
depth where the original depth is 6 feet; and the height of 
water tending to translate or overturn is now 6 feet. 

Slidivg force per linear foot = 6 x 6+2 x 62.5 = 1,125 lbs. 
Moment of the same acting at the height (6 + 6+3) = 8 feet 
above the base. is M = 1,125 x 8 = 9, foot-lIbs. to the 
linear foot of dike. 

Take width of dike, EF, fig. 1, = 4 Sot + Be cD = 
feet ; breath of base = 4+ 27. All walJs partitions § 
inches in horizontal that is, 8mch by 2-inch 


Cross-section of walls = 2 x 3% x 12. 16 sq. ft 
1g kee floor = 4% (4+22 ‘ 
CB rins us Kaas iaenes Dopda sete ek 8+ % 
Cross-section of wood between par- wid 
Rate tine dents Cenk ohana te 168-942-327“ “ 
Cross-section of wood at tions. . 48+122“ * 
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wt. of wood per lin. ft. = 50 (20 + 


1.82).---+0++ nicainan eukkas Alesse iia 1,000 -+- 90 x Ibs. 
wt. of earth per lin. ft. = 125 (26 23 
RRM ad ERD E ied noc cacncness.«s 3,333 .1.34-1,1502 “ 
we. of water per lin. ft, = 62.5 (24 + 
OS ota diene <tous oss «0s 1,500 + 562.52 “ 


Effective weight per lin. ft..... 


2,8334g + 677.5 * 
Moment due same— 








= (2,833% x 677.5 2) (2 4 4) = 2 x 9,000 (say), 
suit dee en caeatantes Cit iz. 
ich is ter t e equation froin the forces, viz., 
- (2, + 677.5 2) = 1,125, gives. 
Take s = 3; then breadth of base = 10 feet. Effective 
weight = 4,866 Ibs. per lin foot. 
Also, 
- 1,125 5.67 
_ &%= 3.1 = — 
4,866 18 
of AB, and Vauban’s rule is satisfied. 
Volume of wood per lin, ft, = 25.40 cub. ft..........0.3048 M 
“ earth - © = 2.01 cub. yds. 
a eT ee bik. aaa 36 Ibs 
Cost of wood in place, .3048 M. @ $16... . $4.88 
“earth e 2.01 yds." 10c... 21 
“ jrop mn 36 lbs.“ = 5c... 1.80 
Caet ok Ge OE TR, Th ae 5 wns ccc ceccvccvccceccosnnce $6.89 
Again, assume a depth of water on bar of 4 feet, and re- 
quired depth of channel 8 feet, to find width of base AB = 3+ 
2 7, required in case there is no scouring of the bar. Wenow 
have th at top 3 feet. Sliding force per linear foot, = 4 x 


4-2 ¥ 62.5= 500 Ibs. Moment of same, acting horizontal- 
ly at the height (4+ 4-3) = 51-3 feet above the base, is Af = 
500 x 5 1-3 = 2,667 foot-lbs, per linear foot. 

All walls, partitions and floors to be of plank, 2 by 8 inches; 
floor, 6 inches above ground and 4 inches thick. 


Cross-section of walls = 2 x 2-3 x 8.... 10 2-3 sq. ft. 
= *“ floor 1-3(3-+ 22 — 4-3), 509+2-32" ° 
« “ wood between parti- 

Ue isa cava mhsaeblec ces ecdgpecce 1129+2-3xz "* “* 
Cross-section of wood at partitions. ... 44+8x"“ “ 
Excess of wood at partitions........ . 127-0+713x"* “* 
One-tenth excess............. eee 1.2777+.733x “ * 
Mean-section of wood................ 125+8x" * 

“ TR Chee. wincesceces 102-5+6.2x " * 
Weight of wood per linear-foot = 50 
(5.8 Dei cenvcstusenceas , 625-4404 Ibs, 


= 125 


1,333 44+ 775 2 
) 


es 750 + 375 « 
Effective weight..«........ ... 1,2081-3+4 440 « 
Moment due same— 
M = (1,208 1-3 +- 440 x) (1.5-+- 2) = 2 © 2,667 (say); 
.. 2= 1.4137 feet. 
Take « = 2; then base is 7 feet wide. 
Eitetive sages per linear foot = 2,088 lbs. 


5 
x 5g = 2.2229 = 


.088 
ing with Vauban’s rule for stability. 
Volume of = per linear foot, = 14.1 cu. ft. = .1692 M. 
. ot ea “ 7 “ 


Weight of earth per linear foot 
(102-34-6.22) 
Weight of water per linear foot 
(12-+6 2) 


“ 


2. 





3.5 — 





of base AB, in keep- 


= .855 cu. yd. 

Spikes and bolts * “ ‘“ =21 Ibs. 

Cost of wood, in bP es MII bee cee ewec caus $2.61 
«“ “gee * “ o66 yd. @ = RG Weis Sian adhe 9 
. * ie Wee GN Fe ith céedcaced dane 1.05 

Cost of one dike per linear foot..... ............ $3.75 


In a similar manner may we find dimensions and weigh 
suited to the varying conditions of the river, whether one or 
two —— or jetties are required for the proposed deep 
channel. 

As to mode of constructing, it is 
or jetties be built in place, where ph ony 


that the dikes 
For this pur- 
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have become equal to the oe 
roller shall have been let down as low as practicable, the 
scow and raft, with their attached beams and rollers, are to 
be advanced down stream until a point is reached such that 
building may proceed again above the hindmost roller witb- 
out danger of forcing its beam into the mud. 

The roller bearing beams, if not rigidly connected to the 
scow and raft, must be connected with each other by fixed 
longitudinal joists or girders, and must, in any case, be ca- 
pable of removal by being withdrawn endwise when they 
chance to be grounded. 

Of course, the scow and raft afford room for the nec 
machinery and material to be used in construction, and allow 
the work to advance continuously. Indeed, all the stages of 
the work may be progressing simultaneously, from the down 
stream end, where the bottom planks are just laid upon the 
forward rollers, upward to the last roller, and still on to 
where the filling isin progress, either by dredging from the 
new channel and dumping directly into the compartments, 
or filling from cars running down the line of the partially 
filled work, bearing surplus of dredged material to parts 
where no dredging is required. 

For this case of continuous building and ** paying out" the 
| dike from the rollers, the filling must be so adjusted as to 

roduce but a slight curvature of the part lying between the 

ast roller and the point where the curve meets the bottom of 
the stream. 

When, in long distances, by reason of a change in the natu- 
ral fall of the river from faster to slower running water, a 
| greater cross-section of current is required for conducting the 

same volume of water, it may be obtained by building the 
dikes higher, or by placing them further apart ; and to pro- 
vide for raising the barriers without endangering their stabil- 
ity, the breadth of base must be made sufficient originally. 

Having now described a method of forming a channel, let 
us see how the water can be turned into it. This is evidently 
to be done by extending at least one of our new channel's 

embankments or dams backward to or toward a bank of the 
river, where it may act as a dam, properly so called. 
This wing-dam may take the shortest path from the head 
| of the new channel to the river bank, or it may extend 
ee upward, toward or to the bank. In the latter case 
it might be in danger of large masses of ice cutting it away 
“in detail,"’ while in the former case there would be larger 
accumulations of sediment above the dam. When it is 
thought desirable to have a larger space for the collection of 
sediment, the wing-dam may be placed a fourth or a half of 
a mile below the upper end of the channel. 

In determining the stability of this wing-dam, since the 
pressure of open water depends upon its height above the 
point where the pressure is taken, the same mode of calcula 


tion is to be employed as for that part parallel with the | 


direction of the current, except that we should take account 
| of floatin 


streams where ice is, or ae be, annually discharged. 
In establishing the stability of the piers of the St. Louis 


| bridge, against impact of ice, a field of ice 500 by 100 feet in | 


j sree, and 1.2 feet thick, weighing 55 Ibs. per cubic foot, viz., 


ing 3 feet per second. This required a horizontal resistance 
| to be exerted by ee equal to 1,970tons. But each pier 
| had to resist a width of ice not less than 500feet. Hence, the 
| force developed by the impact of a block of ice 1 foot wide, 
1.2 feet thick and 1,000 feet long, floating 3 feet per second 


| 
| is 1 = 3.94tons. And this horizontal pressure against 


| each linear foot of the top of a dam at right angles to the line 
| of action of the ice gives a moment — 

M = 3.94 h foot-tons per lin. ft. where his the maine of 
the dam in feet. Or, if the dam is inclined to the line of 
action of the ice at an angle, a, then the normal resistance to 
translation, to be provided for in the dam, is 3.94 sin. a tons 
per linear foot; and the moment in the normal plane is: 


M = 3.94 h sin. a foot-tons per linear foot of dam. 


This pressure and this moment due to ice are, of course, to 
be added to the like forces due to the effective head of water 
and determined as above explained. 

To facilitate construction and give stability to the wing- 
dam, it is here proposed, first to erect ange gp columns or 
buttresses along the outer line of the dam at such intervals 
as the head of water, the impact ice and the size adopted for 
the dam itself may require. The down-stream face of the 
dam, and all except the down-stream face of the buttresses, 





are to be vertical and the same height. When the buttresses 
| are finished and filled, the dam, built in convenient lengths, 
is to be floated into place along their upper line. 
The same ple of construction as that already exem- 
plified, is to be carried out in the wing-dam and its buttresses. 
Pim rges, since they are formed gradually, are to be 
as water with actual difference of level above an’ be- 
low the 
Leuis bridge pie 
| over 500 linear feet, as above, we wish toenable any but- 
tress with the dam toresist the impact of the whole mass, 
we must, of cou ly increase the weight and solidity 
of our structure. strengthening might be required in 
the part of the dam near the new channel; but, in general, 
the comparatively still water above the dam, would check 
the impetus of theice. Itis recommended that the buttresses 
be le , and be placed at short intervals, since their 
| vertical face up stream and sloping face down stream, ena- 
| ble them to resist overturning better than the dam with its 
| upper face inclined and its lower face vertical. And, more- 
over, unless the buttress and dam are ly connected, their 
to rotation will be but little greater than the 


resistance of the greater one of the two. The great mass of 
the ~—— then, should be in the buttresses, thus facili- 
t 


stability. 


as is the case in large streams, all these structures 
are liable to be subme' and thus out of sight, and dan- 


if 


| uring high stages of the river, we may 
| indicate the lines of the submerged works by means of buoys 
| attached at t intervals, and so adj that when the 


depth of water above the works is sufficient to clear every 
| craft, the buoys themselves will also be submerged. 

| If. To shallow streams, like the South Platte, in 
| Colorado, navigable for boats requiring five or six feet of wa- 
| ter, the system of embankment here proposed is well 


; and bars 
outside the 


needed, one of the embankmente 
broad enough for the purpose without great 


that this style of embanking is free from 


When the height of the work at the up-stream roller shall 
of the water, or when that | 


ice if we would make our work permanent in | 


x 1,000 K1.2 x 55 = 33,000,000 Ibs., was assumed, mov- | 


as was done in the calculations for the St. | 
Ts. | 
If, instead of distributing 1,970 tons horizontal pressure 


e placing and filling of the dam, and affording say | 


| 
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the pemedtine inseparable from the ordinary canal-bank of 
earth. 

As already suggested for deeper streams, fhese low dikes 
may vary in height according to the velocity of the con 
ducted current, and thus prevent excessive waste of water 
and render the depth at all places sufficient 

If locks should be necessary at some points of the river, it 
is evident that these dikes may form the sides of a lock by 
proper adaptation of size and form 

1V. Acoffer-dam may be economically constructed on the 
plan herein set forth, of any desired size, with compartments 
of suitable number. all having bottoms, or only enough of 
them to sink and keep down the frame. It is advisable, 
though not always necessary, to spike a course of short bev 
eled planks, or * sheet piling’’ to the outer lower edge of the 
dam before sinking; or, in some beds, a few inches of sheet 
iron spiked to the outer edge may be preferable 

When the coffer-dam is not to remain as a permanent part 
of the work, its walls should be laid up with but few spikes, 
firmness being secured by the double vertical tie-rods, which 
are easily removed wheu the dam has accomplished its 
purpose; or, in this, and in any of the works herein d: 
scribed, we may use, instead of the iron tie-rods, vertical 
planks, spiked at frequent intervals along any vertical wall 
or partition, in order to keep the courses of plank from 
separating, and to secure solidity. Manifestly this frame 
work may be filled with concrete instead-of earth, and thus 
be made fit to support permanent structures. 

V. It needs no argument to show that ordinary dams, or 
embankments for reservoirs, may be built on this plan, 
of any desired shape, having any numoer of longitudinal 
and transverse partitions, and any required stability 

In building a long, high dam across a stream, openings or 
sluices sufficient to discharge the water during erection must 
be left, to be closed when the remainder of the dam is filled 
with earth. Permanent sluices with gates may be built 
where needed. These sluices are to have their bottoms and 
side-walls laid in the regular courses as the work advances 
and their tops are to be sloped or arched. as the regular suc 
cessive courses are laid, from the sides up to the centre. 
Their ends, of course, will, by this construction, be firmly 
laid in the walls of the dam, so that no washing out of earth 
from the compartments can occur 

The earth for filling the compartments of the dam may be 
brought economically from ground not below the level of 
the top of the work, in wheelbarrows or in cars running on 
tramways. When the dam is filled and the filling has become 
settled, it may be covered with plank, s0 as to allow the 
water to flow over it at all points without disturbing the 
filling. 

Upon any of these works, when not covered. willows may 
be planted and maintained, as a protection against waste of 
earth filling. 

With regard to the economy of the method herein illus 
trated, it may be well to note a few points. 

1. ‘limber, in small and short pieces, is much less expen 
sive than in large and long pieces, both as regards first cost, 
| and the subsequent handling. 
| 2. Any kind or quality of timber may be used by this sys 

tem. 

3. All cutting and fitting are to be done by machinery, as 
could not be the case with large timbers, 

4. The filling is cheap, by reason of using close-walled 
compartments not requiring stone. 

5. Skilled labor is not necessary. 

If, to the estimates of cost given herein, it be objected that 
they are too small, let inquiries concerning actual cost of 
| these materials and this kind of labor be made in regions 
| where such improvements have actually been accomplished 
| 
| 
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G2 We solicit and are always pleased to publish in these 
| columns anu items of interest that may be furnished us. 


GAS AND WATER. 


| The water-works debt of Concord, N. H., amounts to 
| $350,000, about the estimated value of the entire works. 
| The Water-Works Committee of Kingston, N. Y., is 
| still discussing the best plan for procuring water for 
the city. 

A plan for the improvement and preservation of 
Toronto Harbor has been submitted at an estimate cost 
of $200,000. 

| The Chic 


0 Times says: “‘ The attempt to interest St. 
| Louis capi 


ists in the Belleville (Ill.) Water-Works has 
not proved a success.” 


| The House Committee on Commerce will report favor 
| ably the bill appropriating $10,000 to rebuild the ligh 
house at Eagle River, Lake Superior. 


Over eight miles of water-pipe have already been laid 
| in connection with the new water-works at Fort Wayne, 
| Ind., almost one-third of the entire amount. 


Newark, N. J., is becoming agitated in regard to the 
quality of its water supply, which has been examined 
by a resident pharmacist, and found impure. 

The Cincinnati & Eastern Railroad Company is 
| erecting a new windmill at Batavia Junction. It will 
| be used for pumping water into the water-station at 
| that point. 

Jesse W. Starr, Jr., of Camden, N. J., is at- present 
superintending the erection of water-works at Charles- 
| ton, 8. C., which will have, when completed. a capacity 
| of 3,250,000 gallons. 

The Board of Water Commissioners of Detroit are 
| about to construct two wells auxiliary to the supply 
| pipe from the recei basin, and have awarded the 
| contract to Sullivan and Collins for $2,097.90. 
Dispatches from Indianapolis dated the 2d inst. state ; 
The Mayor, nine Aldermen, and the Superintendent 
| of Water-Works of Des Moiues arrived in the city to-day 
| on a tour of inspection of western cities. They go to 
Water-works are their particular 


| 
it 


The Clayton Steam Pump and Air Compressor Works, 
|of 14 and 16 Water street, Brooklyn, N. Y., have 
| within the past six months enlarged their shop, increas - 
| ing their capacity 50 per cent.,and for some time past 
| have been Obliged to employ an additional shop exclu- 
| sively on air compressors for mining purposes. 

The Toronto Globe states: ‘“‘ Asearly as the reign of 
Philip I. of Spain, 1544-1598, a Panama canal was 


projected in view of a possible national monopoly, 
ri ahisth decreed tet we one should in future x 





: 
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tempt or even propose such an undertaking, under pain | series of lofty tow and upon the summit of each 
of death.’ For: similar reasons the navigation, even, of | powerful electric lights, with reflectors so adjonted that 


the San Juan was forbidden ‘ under pain of death.’ 
was the Nicaragua route.” 


| the rays would cross in every direction. 


The Fitchburg Steam Engine Company, Fitch 


Government work on harbors and rivers of the lower | Mass., has recently introduced the electric light in its 


lakes will soon be progressing in all cases where the a 


propriations have been made or there is an available nea The company is operating its works day and| The old and unsightly Monongahela suspension t; 
is | night. 

already on the ground, and at Sand Beach the work of | —_ ‘ 
extending the gher will soon begin. The harbors of the ee a 
western coast of Michigan are now being visited by | : : 


surplus, At the Lime Kilns the engineer in char 


Maj. F. Harwood, who has them in charge. 
A dispatch from Alton, IIL, to the Chicago Times, 


establishment, the lighting power being equal to 700 


Company, of Boston, has 
, all the patents of Frank L. 
‘ope, 8. C. Hendrickson, and the New York Electric 
Railway Si Company ; and also the patents of John 
| B. Odell, Elery P. Warner, and the Electric Improve- 


under date of March 31, says: ‘On eer: Henry | ment Company, of Galesburg, Ill. It is believed that 


Wat: on, President of the Alton Water-Works Company, 


| these patents, together with those already owned by the 


paid into the city treasury the sum of $43,790, being the | Union Company, will give it control of the electric sig- 


entire remaining amount due on the notes held by the 
cit y —— the water company for money loaned to aid 
in building the works. In lieu of the notes held by the 
city, the Water-Works Company has issued its own 
bonds at 6 per cent., which have been taken by some 
capitalists.” 

A preliminary survey of the route of the Lake Superior 
and River canal has been made, and it is urged as a 
fitting improvement for the general government to 
make. It extends up the St. Louis River from Duluth 
sixty-six and one-half miles, thence for fourteen miles 
across to the West Swan River, a tributary of the 
een thence down that river and up the a 
through Pokegama Lake and up Turtle River 165 miles, 
thence across to Red Lake, twenty-four miles, and across 
this lake and down Red Lake River to Crookston, whence 
the river is navigable to Red River. The total length of 
the canal is given as 3824¢ miles, 345 of which would be 
in river channel, with 111 locks and fifty-six dams, and 
the coast is put at the verv moderate amount of $3,800,- 
000, 

Some time since the McKusic water-power was pur- 
chased by H. W. Cannon, who has since been negotiat- 
ing with Carroll E. Gray and others, of St. Louis, to 
form a company for the establishment of a system of 
water-works for Stillwater, Minn. A system, planned 
by W. H. Sears, C. E., has been adopted, which in- 
pe Rohe seven miles of mains, numerous reservoirs, and 
other appurtenances. They have elevations for reser- 
voirs 150 and 250 feet above the level of the principal 
street, which will give ample head to throw water over 
any building in the city. Mr. Gray is now at Stillwater, 
ene ponte to put the necessary funds into the enterprise, 
and commence work at once, provided the city will pass 
an ordinance giving a company, composed of prominent 
citizens and St. Louis parties, represented by Mr. Gray, 
the same and ordinary privileges accorded to water- 
works companies. He is at present putting asystem in 
the City of Eau Claire, Wis. He has established water- 
works in various cities in the West, and in every in- 
stance bas been eminently successful. 


Jacksonville, Fla., has just become provided with a 
public water supply, and its Board of Water Commis- 
sioners, profiting by the costly and vexatious experience 
of other cities in the matter of water waste, and believ- 
ing the early prevention of the evil to be far better than 
its late cure, has decided upon a general introduction of 
water meters. Having duly compared and considered 
the merits and records of the various patterns now in the 
market, the Board finally adopted the ‘“‘Crown Meter,” 
manufactured by the National Meter Company, to 
whom they have just given an order for 50 of the 
meters, with which to initiate the system. 

It is worthy of special mention that the above is the 
first instance on record in which a city has made com- 

ulsory the attachment of a water meter to every tap. 

n the present instance the ‘‘Crown Meter” is to be used 
exclusively. The National Meter Company has lately 
been kept very busy filling orders 'for large meters, both 
of the ‘“‘Gem” and the ‘‘ Crown” patterns. Of the former 
pattern the company has meters in use reaching to and 
and including the 10-in. size. 


Messrs. Parker & Notter, two enterprising business 
men of Owen Sound, Ontario, Canada, are about to 
build water-works for that town, commencing work as 
early as the season will permit. The water is to be 
brought from a spring about 2+¢ niles distant, and at 
an elevation of about 170 feet above the general level of 
the town. It is to be brought along a ridge about two 
miles in two wooden pipes, 6-inch bore, and carried to 
about the centre of the townin an 8-inch iron pipe; 
thence to a reservoir by a 10-inch pipe, the reservoir to 
be situated close to the town, or rather, in the town. 
It is intended to have a constant aa from the —_e 
for the ordinary consumption of the town, and the res- 
ervoir to supply for extraordinery demands through the 
10-inch pipe. The pipes and special castings (about 200 
tons), were furnished by Messrs. Rice, Lewis & Co., of 
Toronto, Canada, and the penn and special castings 
by Messrs. Neill & Co., of the same city. The specifica- 
tions for the pipes and special castings, as well as for the 
reservoir, pipe-laying, etc., for the construction of the 
works throughout, were furnished by William Ken- 
nedy, Jr., late manager of the Ottawa (Canada) water- 
works. 

—— 008 -—— 


ELECTRICITY. * 


The Standard Nut Works, of Pittsburgh, Pa., has 


adopted the Brush electric light. 


An organization to be known as the New York Land 


& Ocean Telegraph Company has been started, for the 
purpose of laying another cable across the Atlantic. 

The Common Council of Boston will —, pass an 
ordinance regulating the erection of telephone and tele- 
graph wire to prevent interference with the Fire 
'elegraph. 


It is stated that the Gulf Submarine Cable Company | 


will commence laying the cable during the latter part of 
this month, starting at Brazos Santiago, thence to Vera 
Cruz via Tampico. 

Some enthusiast now proposes to erect in Boston a 


| nal business for railways. 


} 

| Wabash, Ind., is entitled to claim the credit of being 
| the first town in the United States to introduce the 
electric light as a general illuminator. On the 31st ult., 
as the clock struck 8, four lamps of 3,000 candle power 
|} each flooded the main eager with light. The 
| city fathers who introduced the hght had stationed men 
| to observe the effect, and as it was reported that at a dis- 
| tance of five miles the effect was satisfactory, they were 
congratulated for their enterprise. 

isetigllla oe 


STREETS, DRAINAGE, ETC. 

The present —S epidemic of Pittsburgh, Pa., is 
| attributed by Dr. Snively, Physician to the Board of 
Health, to the bad sewerage system, and the Board of 
sewers. 

The Peoria (Il].) authorities have decided to Jay, this 
season, ten blocks of stone-block - and a half 
block of cobble-stone; and with this addition, the city 


will have twenty-one blocks of stone-block pavement, 
| nine blocks of macadam, and one block of cobble-stone. 


| The Toronto Globe of April 2 says: ‘‘For street im- 
provement in 1877 there was appropriated $100,000, 
and the streets were in fair condition. In 1878 there 
| was appropriated $125,000, and the streets grew slightly 

worse. In 1879 $130,000 was appropriated, and the 
| streets have been generally admitted to be in a worse 
| condition than ever. Let tke Council spend on the 
streets this year $150,000, and no one will 
| through them at all.” 


Report of G. D. Ansley, City Survey of the various 
works executed by the Road partment of the city of 
Montreal, Canada, during the year 1879, is received. 
No extension to the main sewerage system was carried 
out during the year; the existing mains will be thor- 
oughly cleansed and repaired during the current year. 
Fifteen thousend tons of broken metal were spread on 
the macadam roads; 350 toises of stone were used: and 
syenite and granite block pavements laid. The city is 
divided iuto sections, and one or more laborers em- 
post in each, to attend to the road work. The com- 

ined salaries of the staff amounted to $14,478.21; 
maintenance of squares cost $4,248.19; yards, $2,736.- 
70; cleaning and watering streets, $18,254.90; repairs 
to roads and sidewalks, .670.97; repairs to sewers, 
— other expendivures make up a total of $150,- 
608.14. 


Gen. W. T, Sherman, has presented his views as to the 
most suitable pavement for evard pur in Chi- 
cago. Heis sternly opposed to all ki of wooden, 
asphalt or other eS and believes only in 
. ian” and.“ .” After discussing the fail- 
ure of various kinds of pavements in Europe and this 
country, es liy in Washington, he goes on to say: 
“God hty made granite, porphyry, and blue- 
stone, and man has for centuries he Roe oe 
out of sand, lime, cement and asphalte, make a 
and better stone, but he is simply an enthusiast and is 
mistaken. Nothing is absolutely perfect, and —s 
can stand forever the eternal action of the shod hoofs 0: 
horses and wheels; but of all known substances, granite 
and porphyry are the best for this perpos, are most en- 
during and economical. Therefore, I advise the use of 
the Belgian granite block pavement, to extend as far as 
the borders of the commercial city, and the Macadam 
the rest of the way.” 

BRIDGES. 

The Michigan Central is replacing all its brid on 
the main line with newand substantial iron struc 

A new iron bridge two hundred and forty-eight feet 
| long has just been corupleted over the Fox River, at 
Oshkosh, Wis. 

The City Bridge debentures of Winnipeg, Canada, 
have been sold to Crawford Livingston, of St. Paul, 
Minn.. at .915¢. 

A bridge near Crawfordsville, Ind., which was con- 
tracted for seven years at $7,000, has already cost 
the county about $21,000. 

Work on the Chaudiere Railway Bri (Canada) was 
| resumed last Monday, and will be rap diy pushed for- 
'ward. The stone-work on the Ontario side is rapidly 

nearing completion. 

The Committee on Bridges, of the Citizens’ Associa- 
| tion, of Chicago, recommend the lengthening and widen- 
| ing of bridges so as to admit the passage of four vehi- 
cles abreast instead of two, and also the introduction of 
an arrangement by which the bridges shall be turned by 
hydraulic or steam power. 
| Surveys are being made at Montreal by Government 
| Engineer Stark for a new b to convect the 
| North Shore Railroad with the American railroads on 
| the south bank of the St. Lawrence at Montreal. A 
private company is promoting the work, owing to the 
| ridge Trunk charging exorbitant rates on the Victoria 

e. 


At the meeting of the Park Commissioners of 
this city, held on the 6th, the Engineer of Construction 


7 











Health have ordered an investigation of the water and | 


able to get | 


APRIL 10, 1880, 


was ordered to send in a report showing what bj 
| over the Bronx and Harlem rivers cual be rebuilt 
| also plans and fications and the amount Of the cog 
|of the same. He was also ordered to prepare plans fo, 
| the erection of a suspension bridge over the Harlem 
| River near High Bridge. 


| at Pittsburgh is at last to give toa more moe 
| structure feet higher. present bridge was 
built in 1845, immediately after the t fire, which 
| destroyed the previous structure. hen the coal jy, 
| terests became prominent it was discovered that the 
| structure was too clove to the water to allow ording 
towboats to pass under, and the coal men have long 
anathematized it as a nuisance. Bids for the new bridge 
will be solicited immediately. 


inmcamiats 
RAILROADS. 

The Southwest Pennsylvania Railroad will complete 
its line to Fairchance by May 1, 1880. 
| _ The Cleveland, Columbus, Cincinnati & Indianapp}is 

ae ee has commenced the work of ballast. 
ing the Mt. Gilead Shore Line road. 

The Omaha and Republican Valley division of the 
| Union Pacific railroad, been completed to Lincolp 
mets and was opened for business to that point on the 

st. 


{ 
| 
| 


A charter has been granted to the Grand Trunk Rail. 
way of Canada for a new line of road that will shortep 
ie distance between Montreal and Plattsburg, fourteey 

es. 

Boston has just been a steam street-car. The 
motor has been tested on es of 345 feet to the mile, 

and on curves of 33 feet radius, and has proved very 
satisfactory. . 
| The engineer of the New York & New England Rail. 
road has abandoned the piling and trestle-work in the 
bog swamp at Oxford, Conn., after spending $4000, and 
has put 100 men at work to fill it up with dirt. 

Montana is a railroad country at last. The first rajj 
has been laid and the first spike driven within her bor. 
| ders. Work has been commenced on the Utah & North- 
| ern Railroad, three-foot gauge and 209 miles in length. 
| Mr. Howard, General Manager of the Ohio Central 
Railroad and master of construction of that road from 
Bush’s Station to Fostoria and Sandusky, is letting con- 
| tracts and vigorously pushing forward the work. He 

expects to have this branch in running order by next 
August. 

The Delaware, Lackawanna and Western Railroad 
Company sere if it can secure the right of way and 
ee ee to make direct connections with 
the new harbor at Oswego, and to build a large coal- 
trestle and an elevator, of not less than 500,000 bushels 
| capacity. 

A bill has been introduced in Congress authorizing 
Thomas Nickerson and others to form a company to be 
known as the Cherokee & Arkansas River Railroad 
Company, with power to build a line of railroad and 
telegraph from Arkansas City, through the Indian Ter- 
ritory, to Fort Smith, Ark. 

The Newfoundland local government is considering 
the practicability of constructing a railway to convect 
the towns on the northern shore of Conception Bay with 
the capital, and afterward to extend it to the more popu- 
lous settlements north and west, especially those in 
which mining operations are carried on. 

The contracts have been closed and arrangements com- 
pleted for the immediate construction of the Chicago & 
Atlantic railroad, from Marion to Chicago, passing 
through Kenton Wapakoneta St. _ and Celina in 
this State, and Bluffton, Huntington, orth Manchester, 
Rochester, Maxencuckie and Knox in Indiana, thence to 
Chicago. The work will be commenced at once. 





—_00e-—-_— 
RIVERS AND HARBORS. 

ANOTHER CANAL RESOLUTION.—In the House, March 
29, Mr. Robertson, of Louisi offered the following 
joint resolution, reaffirming and applying the Monroe 
doctrine: 

Whereas, The warm stream of the Atlantic, before 
entering the Gulf of Mexico, strikes against the eastern 
coast of the Isthmus of Panama, and would continue to 
the Pacific Ocean but for the resistance of that natural 


r. 

Whereas, After leaving the gulf it flows across the 
Atlantic, past the coast of Great Britain, creating the 
temperate climate of that country, which otherwise 
would have the cold climate of Labrador. 

Whereas, It is an admitted scientific fact that a tide- 
level canal of sufficient width across Panama would 
change the course of the Gulf stream, and thereby 
freeze out an English-speaking nation. k 

Whereas, The United States would thereby lose its 
chief foreign market, which loss would not be counter- 
balanced by the new markets opened by an interoceanic 
canal; therefore, 

Be it resolved, &c., That we emphatically reaffirm the 
Monroe doctrine, and that we wil] bring it to bear 
against the inhuman designs of France in thus attempt 
ing to destroy her chief rival and to injure the con 
merce of the United States. 


CONTRACTING, MISCELLANEOUS, ETC. 
| The Board of Trade of Joliet, Ill, talk of building? » 
large grain elevator at an early day. 
The bill in the New York ture, aan 
$1,500,000 for the completion of the Capitol, was 


on the 6th inst. 
The House Com “6n Public Buildings and 


Grounds agreed to favorably the bill 
erection of a public at Hannibal, Mo., at a cost 
not exceeding $75,000. 
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There has annually gone up a cry against ‘‘ Con- 
stitution tinkering” in the American Society of 

~~ | Civil Engineers, and no doubt those who raised 
; | their voices loudest were conscientious in their | 
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geriesof articles on the city of Providence, R. I., alone.” We may also suppose that those who ad- 
which we have prepared from personal investiga- vocated changes were equally well informed as to 
tion in that city during a few weeks past, and | the needs of the Society, and were quite as earnest 
which are intended to further cover the subjects of | in desiring to promote its welfare as were the 
what we believe to be a “ Model City Engineer's | others. But with all the amending, there yet re- 
Office,” and the sewerage and water-supply systems | Mains one very serious defect in the Society's Con- 
of that city, which are known to have been stitution, which, if not remedied, may threaten its | 
planned and constructed by, and under the super- | very existence. We refer to the method of elect- 
vision of, a very eminent civil engineer, and which | ing members. The Constitution says: 
have since attracted considerable attention among, “ ARTICLE XVIIL—A member shal] he 0 civil | mili- 
: ; »t . | tary, mining or mechanical engineer, who has n in 
the profession. — asticles will be very fully active practice as such for siven seals, or has graduated | 
illustrated and will take some weeks to complete, | as civil engineer, and been in poattion for ave years, and 
ropose i | has had responsible charge of work as chief, resident, or 
although we P 2 oe — hex’ pe eegeh = superintending engineer forat least one year; not as a 
the full consideration .of the subjects will allow. | skilful workman merely, but as one qualified to design 
We trust they will prove of sufficient interest to | as well as to direct public work. 
our readers to justify their length. 


** An associate shall be a manager of a railroad, canal 
| or other public work; a geologist, chemist or mathenia- 
tician; a pruprietor or manager of a mine or metallurgi- 
cal works; an architect or a manufacturer, or one who, 





—_— > | 
Ox the 12th inst., the New York & Brooklyn | 


| THE PRESENT METHOD OF ELECTING MEM- 


THIS week we publish the first installment of a conservatism in wishing to “let well enough | 


Elevated Railway Company petitioned the Brook- 
lyn Common Council for leave to construct and | 
operate an elevated railroad, beginning at the) 
New York and Brooklyn suspension bridge, at the 
most northwesterly point of the bridge, which is 
or will be under the management of the City’ of 
Brooklyn; thence over andalong the bridge to its 
terminus at Sands street, thence through private 
property, etc. This company also contemplates a 
route in this city, from Forty-Second street, to and 
over the bridge to Brooklyn. In the opinion of 


likely to usurp the business of carrying passen- | 
gers over the bridge. which the two cities expect 
to do to produce a revenue from their investment. 
The elevated railroad companies of Brooklyn have 
fully demonstrated the fact that they understand 
“ contemplating” much better than ‘‘ executing.” 
Many associations have filed articles of incorpora- 
tion with the Secretary, for building elevated 
roads, not one of which has been carried out; not 
one is even near completion. The request certainly 
seems premature, to put it mildly. 


+e 

Mr. SIDNEY F. SHELBORNE, of 11 Gold street, 
this city, is a strong and uncompromising advo- 
cate of the San Blas route for the Isthmus Canal. 
Mr. Shelborne has been engaged in large contract- 
ing operations, and to the subject of an isthmus 
canal has devoted a great deal of careful study. 
He has engaged in the discussions before the 
American Society of Civil Engineers, the Geo- 
graphical Society, and in the daily and professional 
journals, and this week he is in Washington before 
the Select Committee on Interoceanic Transit. He 
has also just issued a neat octavo pamphlet of 18 
pages, entitled, ‘‘A Comparative View of the 
Panama and San Blas Routes for an Interoceanic 
Canal,” in which, after the ‘Introduction and 
General Argument,” he discusses both routes as to 
length, length of canalization, harbors, interfer- 
ing channels of natural drainage, width of canal, 
quantities ; Atlantic, middle and Pacific divisions, 
giving excavations in each and method of calcu- 
lation ; recapitulation, in which he shows excava- 
tion of the San Blas route, even with the tunnel, 
to be less than one-half the quantities of the 
Panama ; comparison of cost, which is as 2 to 1 
in favor of San Blas; an important question of 
detail, or where will the excavated material from 
the main canal be taken to? fair weather and wet 
and dry slopes; the question of time; cost of | 
maintenance ; towage and usefulness ; paying ton- 
nage, and conclusion. He estimates the cost of the 
San Blas route, on the basis of the Panama route 
dimensions, to be $85,604,822 ; the combined total 
excavation as 46,268,504 cubic yards. The pamph- 
let is worthy of careful study by all who are in- 
terested in the proposed canal, 





from his scientific acquirements or practical experi- 
ence, has attained eminence in his special pursuit, 
qualifying him to co-operate with engineers in the ad- 
vancement of professional knowledge ; but shall not him- | 
self be practicing as an engineer. 

‘* A junior shall be one who has had actual practice in | 
some of the branches of civil, military, mining or me- | 
chanical engineering, for not less than two years; or, if | 
a graduate of a scientific or collegiate institution, for not 
less than one year. 

“ARTICLE XVIII.—Nominations and proposals for | 
admission to the Society shall be indorsed by at least | 
five members, who certify that they personally know | 
the nominee or candidate, and that he is worthy of ac- | 
ceptance. 

* ARTICLE XIX.—lIn elections for membership of 


in the usual way, and the result shall be announced at | 
the next re 
have ela from the time of mailing the notification. | 
Five or more ballots cast in the negative shall exclude. | 
Members notified but not responding, shall be classed as | 
having voted in the affirmative. In case of the non-elec- | 


lar meeting held after twenty-five days | 


tion of any person balloted for, no notice shall be taken | 


thereof in the minutes.” 
The italics are ours, and we call attention to this 


135 


The remedy is simple. Instead of the present 
ballot-list, an announcement list of candidates 
could be issued each month, with a request that 
any member who thinks that a candidate ought 
not to be admitted should so inform the Board of 
Direction, giving, at the same time, the reasons 
for opposition. Then let the Board of Directors 
carefully consider the question, make inquiries, 


| correspond with those who can give information, 


and, finally, determine whether, in its opinion, the 
candidate is eligible. If any one member knows 
that against a candidate which unfits him for 
membership in the Society, it will be his duty and 
privilege, by communication with the Board, to 
assume the rejection of that candidate. But the 


| objects and work of this Society are too large and 


important to have its existence imperilled by per- 
sonal piques and individual malice; and therefore 
it is only fair that the objections against any can- 
didate already recommended by five members 
should be stated, not necesarily to the Society, but 
to the Board. Then the Board, with a responsibil- 
ity which will itself guarantee its careful exercise, 
will either recommend that a candidate be elected 
or will withold such reccommendation. After a 
recommendation by the Board, we believe the 
method of the British Institution of Civil Engineers 
may well be followed, namely, that four-fifths of 


| the voting members shall elect the candidate. That 


Institution is the parent engineering society of the 
world, has the largest membership, does the most 
service for the profession, and which, probably, 
has, aftermany years of discussion and deliberation, 
attained as nearly to perfection as cool-headed, 
wise, and fair-play-loving Englishmen could secure, 
Let the members of the American Society investi- 
gate this subject, and while all ineligible parties 


the bridge officials, no private corporation is ever | either class, members shall vote by letter, or by ballot | are rigidly excluded from their membership, let 


them place beyond a peradventure the safety of 
the organization, which is now endangered by 
ignorant and unprofessional private malice. 
pe a ee 
NOTES ON ENGINEERING IN NEW YORK 
AND VICINITY. 








clause in the article as being worthy of the serious | DEPT. P. WKS.—CROTON WATER HIGH SERVICE. 
consideration of all members desirous of seeing the | 
society prosper. The feelings engendered by keen | 
competion in business, in professional rivalry and 
personal animosities, find their way info the present | eighth streets, one hundred feet west of Ninth 
system of balloting only too often, and members, | avenue. This service is intended to supply all por- 
forgetful of the Society’s interests, indulge their | tions of the city below One Hundred and Fourth 
own petty feelings of revenge in forming small ca- | street and above Thirty-fourth, at an elevation of 
bals to exclude candidates against whom they have | sixty feet and over. 





This addition to the water supply of New York 
city is located between Ninety-seventh and Ninety- 





This is the present intention 





a spite. This, under the present system, | of the Department, although at some future date 
can easily be accomplished. The letter bal- | it may be changed. That section of the city be- 


lots go out; a member inimical to a pro- tween the above-mentioned streets is now furnished 
posed candidate sees an opportunity to mor-| by the reservoir at High Bridge, which will hence- 
tify and annoy a rival; he ‘ropes in” four other | forth deliver only above One Hundred and Fourth 
possibly indifferent members, who vote in the nega- | street and the Westchester district. 
tive and the brilliant snake-in-the-grass feat is ac-| Ground was broken for the building of the new 
complished. Neither tellers nor Secretary can know | high service on Feb. 15, 1879, and the work has 
who.casts the negative votes. The method adop-| progressed as rapidly as possible since that date, 
ted to insure secrecy works perfectly; the doubly- | It is built of brick, faced with stone, covered by a 
inclosed ballot thoroughly preventing any knowl-|double-pitched roof of slate. It is 50 feet in 
edge of the source of an individual vote. The | width parallel to the streets, and 201 feet 10 inches 
only record kept is that of the names of all the | in depth ; chimney, 95 feet in height. Although 
members voting—generally about one hundred and | the building is admirably proportioned, it presents 
fifty for each ballot. | an incongruous appearance when approached from 
Candidates are, quite generally, men who are the Park, owing to its being built in a hollow much 
occupying, or have occupied, permanent and re-| below the level of the adjacent streets, and the 
sponsible positions, and have there made enemies— elevation ‘of the surrounding objects, especially 
men who would be valuable to the Society as mem- | the Elevated Railroad. 
bers, but who, galled by their defeat, feel that the The interior is divided into two compartments— 
methods of the Society are wrong when they allow one for the boilers and the other for the engines. 
private animosities to use them as a machine for There are four return tubular boilers, 16 feet long, 
expression. The Society loses the support of the | 6 feet 4inches in diameter, and having 73 tubes, 
men who are rejected; there is danger, also, of the 4 inches in diameter. These are independent, thus 
support of the members indorsing the candidate | permitting the use of one or all at the same time: 
being withdrawn, they naturally feeling disgusted | There are two independent Worthington engines, 
after a few defeats by unknown enemies of the | each of a capacity of 7,500,000 gallons of water 100 
candidate; and with only five votes to defeat, a| feet high every 24 hours. 
cabal can be formed that could defeat every candi- The low-pressure cylinder is 36%, inches in 
date, and in a very short time terminate the very | diameter; high-pressure cylinder, 21 inches in 
existence of the Society, diameter; plunger, 26 inches in diameter} stroke, 4 
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feet. A sub-foundation has been laid for a third | Miss Jennie Stringfellow, daughter of Gen. B. F. 
engine, which will be introduced when required. Stringfellow, of Atchison, Kansas. 

One auxiliary pump for forcing the condensed The death is announced, at the age of fifty-nine| position until the close of the war. After the 
water back to the main. Steam cylinder, 16 inches | years, of M. Solacroup, an engineer rather actively | ©¢8sation of hostilities, he married a daughter of 
inches in diameter; plunger, 1044 inches in diameter; | engaged in his younger days in the work of French | Colonel J. L. Carrington, proprietor of the Ballard 
stroke, 10 inches. Two independent feed pumps— | railway construction, but latterly managing di-| and Exchange hotels in Richmond. General st. 


steam cylinder, 6 inches; plunger, 4 inches; stroke, 
6 inches, 


The stand-pipe is 6 feet external diameter, about 


152 feet high, the base being 75 feet above tide. 
The suction pipe is 3 feet in diameter, and receives 
its water from the Park Reservoir, running through 
Ninety-eighth street to the works. The supply- 
main is 8 feet in diameter, and after leaving the 
stand-pipe it is T shaped, the cross section being 
20 inches in diameter. One branch extends west 
through Ninety-eighth street to the Boulevard, 
thence down town. This will ultimately supply 
Murray Hill. The other line runs east, and will 
water that part of the city lying between the streets 
above mentioned. : 
The entire work—building, machinery and con- 
nections— will cost about $150,000; the building, be- 
tween $60,000 and $65,000; the contract for the 
machinery, furnished by H. R. Worthington, 
$64,500. Should no unforeseen accident intervene, 
the work will be completed in about one month. 
The water is received by these engines from the 
supply main under a head of about 30 feet, which, 
in the case of any other make, would necessitate 
an intervening open tank or reservoir, without 
which that hurtful and annoying ‘‘ hammering ” 
would result. The peculiar ability of the Worth- 
ington engine, to work under such conditions, is 
due to the fact the water entering the pumps is 
never stopped, and scarcely checked in its motion. 
Either one pump-chamber or the other is always 
ready to receive it, so that it passes, with 
only a slight deflection, first into one cylin- 
der, then into the other, This avoids the 
shock which follows the reciprocity of a 
' single engine, and the momentary interrup- 
tion of the current of water, which occurs at the 
instant the motion is changed. To one acquainted 
with the usual difficulties of pumping water, the 
success of this purticular engine in overcoming all 
destructive jars, is remarkable. If the adjust- 
ments are properly made, the motion is noiseless 
and perfectly regular, whether under a light or 
heavy head. 


EE ooo 


PERSONAL. 





J. L. Randolph has been reélected Chief Engineer 
of the Baltimore & Ohio & Chicago Railroad. 


Horatio Seymour, Jr., C. E., State Engineer, 
was registered at the Brunswick Hotel, on 
Thursday. 


Mr. Edwin Evans, President of the Ft. Wayne & 
Terre Haute R. R., has been elected its Chief 
Engineer also. 

Mr. A. L. Reed is Chief Engineer of the Port 
Huron & Northwestern Railroad, with office at 
Port Huron, Mich. 

Theodore Cooper, member A. 8. C. E., of 35 
Broadway, New York, isin England inspecting 
rails for a Western company. 

Joseph M. Graham, is Chief Engineer of the 
Danville, Olney & Ohio River R. R., with office at 
Westfield, Clark County, Illinois. 


J. Foster Crowell, of New York,’ is Chief 


| rector of the Orleans Railway Company. 

We particularly call attention to some errors 
which occurred in last week’s issue. The Master 
Builder at the Rockaway Beach Hotel is Colonel 
Moore, not ‘* Stone,” as we had it; the bathing 
pavilion is west, not ‘“‘north.” Gen. Sooy Smith 
| is Chief Engineer of the Glasgow Steel Bridge, not 
‘‘ Works,” as the types made it out wrongfully. 

On Saturday evening, March 20, the annual ban- 
quet of the Institution of Civil Engineers took 
place at Willis’ Rooms, London, the President, 
Wm. H. Barlow, in the chair. The speakers in- 
cluded the Duke of Cambridge, the First Lord of 
the Admiralty, the Duke of Northumberland, the 
Earl of Derby, the German Ambassador, Professor 
Tyndall and the Master of the Rolls. 


Mr. E. 8. Chesbrough was in the city on Monday 
last on Society business. He returned to Newport 
by the night boat of that date. Mr. Chesbrough in- 
forms us that a system of sewerage for Newport 
has not yet been adopted, but that a report will be 
made very soon. Mr. J. P. Cotton, City Surveyor 
of Newport, has the sewer construction in charge ; 
|he has made the surveys, and Mr. Chesbrough is 
consulting engineer. 


Messrs. Park Benjamin & Brother, in connection 
with their regular scientific expert office business, 
have been appointed general agents in this city of 
the Holly Manufacturing Company, of Lockport, 
N. Y. They have removed from 37 Park Row to 
an elegant suite of offices, Nos. 49 and 50 Astor 
House, and they invite communications from cities 
and towns contemplating water-works, and will 
furnish full particulars relating to the advantages 
of the Holly system of direct supply. 

Charles T. Chester, an inventor and electrician, 
died at his home in Englewood, N. J., on the 12th, 
of pneumonia. Mr. Chester was graduated from 
Yale College in 1845, and studied medicine for 
several months, but soon became interested in 
telegraph enterprises, and was made a superin- 
tendent of lines. In this way he made himself 
familiar with every species of electric apparatus, 
and in 1854 went into business with J. W. Norton, 
a manufacturer of telegraphic instruments, at No. 
104 Centre street. Here he afterward succeeded 
Mr. Norton as proprietor, associating with him- 
self his brother, John N. Chester, who died a few 
years ago. At the time of his death he was elec- 
trician to the National Electric-Light Company, 
and was interested in several other enterprises of a 
like nature. His nephew, William F. Chester, is 
at present superintendent of the American Dis- 
trict Telegraph Company. 

=o +0 0+ @ 
OBITUARY—GENERAL I. M. ST. JOHN. 


General Isaac Munroe St. John, son of Mr. Isaac 
R. St John, President of the Lamar Insurance 
Company, and a well-known Brooklynite, died 
suddenly of apoplexy on the 7th inst., at Green- 
brier, White Sulphur Springs, West Virginia. 





|General St. John was born in Georgia, fifty-two 
| years ago. He received an academic education in 


his native State, and went thence to Yale College 
where he completed his education and graduated 





| with high honors. He displayed a remarkable 
Construction, of the Elizabeth City & Norfolk she dn eae cane aie 
R. R., North Caroline, the South. At the outbreak of the rebellion, he 

J. C. James is Chief Engineer of the Chicago & | entered the Confederate service. During Mc- 
Grand Trunk Railroad, from Port Huron to Chicago, | Cjellan’s campaign against Richmond, General St. 
with office at Battle Creek, Mich. H. Funnell is | John was advanced to the position of Military 
Superintendent, and K, Blackwell Mechanical | Engineer Officer, in charge of the defenses of the 
Superintendent. | Virginia Peninsula, under General Magruder. After 

Mr. Chas. Sooysmith, Assistant Superintendent of | a term of active service in the field, he was placed 
Track, Bridges and Buildings of the Atchison, To-| in charge of the Mining and Nitre Bureau of the 
peka & Santa Fe R. R., was married March 31 to! Confederacy with head-quarters at Richmond. He 


Engineer, and W. W. King, is Superintendent of 








| succeeded General Northrop as Commissary (jen. 


eral in the Confederate Army, and retained that 


| John, at the time of his death, was Mining fy. 
| gimeer of the Chesapeake & Ohio Railroad, and 
Consulting Engineer of other roads. He was a 
prominent and working member of the American 
Society of Civil Engineers. At the annual eon. 
vention in Chicago in 1872, and at the annua! 
meeting in November following, he greatly aide 
in effecting the changes in policy which resulted 
in securing a paid secretary, and regular pub- 
lication of transactions. His remains wil! he 
brought to the residence of his father, at 195 
Clinton street, in this city. The interment wil] 
take place at Greenwood .—Brooklyn Eagle, Aji! 
8, 1880. 


THE CITY OF PROVIDENCE, R. I. 


L 

The existence of the present rich and flourishing 
city of Providence, R. I., was inaugurated under 
the most humble and democratic of auspices, 
Parson Roger Williams, driven from his home in 
Salem, Mass., in the beginning of winter, for 
having “ broached and divulged divers new and 
dangerous opinions against the authority of the 
Magistrates,” successfully evaded any attempts to 
capture him (if indeed such were made) by the 
authorities of Massachusetts Bay, and after two 
weeks of weary wandering, in a dangerous ‘* Indian 
Country,” reached the vicinity of the future city. 
Being afterward joined by tive other disaffected 
colonists, the little company paddled down the 
Seekonk River in the early spring of 1636, and 
after’a friendly greeting by the natives, at the 
traditional ‘‘ Slate Rock ” and with the traditional 
words, ‘‘ What Cheer,” that are now a familiar 
characteristic of Providence, they passed on, to 
land where wood and water most invited them to 
encamp. ‘Having a grateful sense of God's 
merciful providence” to him in his distress, Mr. 
Williams called the place PROVIDENCE; and, forti- 
fied with a grant of land from the aboriginal 
owners, he at once planned for a permanent settle- 
ment. Absolute liberty of conscience, and the 
priority of right of the aboriginal title to the land, 
were the two principal foundation stones of the 
new colony, for which ignominious failure was 
predicted by the godly brethren of ‘‘the Bay.” 
Roger Williams was then 37 years old, active, 
energetic, and persevering, thoroughly honest, 
and very enthusiastic in his every undertaking. 
That gentle saint, Cotton Mather, called him ‘the 
man with a wind-mill in his head,” and another 
good contemporary charged him with having ‘a 
fly-blown imagination,” all of which may well be 
accepted as proving the founder of Providence to 

| have been a man of no ordinary attainments. 

As David, the handsome and ‘ sweet ” singer of 
very long ago, when he ran away from the 
dangerous courtesies of his savage old father-in- 
law Saul, drew to himself ‘‘ every one that was in 
distress, and every one that was in debt, and every 
one that was discontented,” so to the new standard 
of entire equality, of pure democracy, soon came 
from the adjoining colonies “ all sorts of distressed 
people—Free-Thinkers, Anabaptists, Visionaries. 
men with one idea, or with many ” forming as the 
saintly Mather puts it, ‘‘a colluvies (a sink) of 
Antinomians, Famalists, Anabaptists, Anti-Sab- 
batarians, Arminians, Socinians, Quakers, Ranters, 
and everything but Roman Catholics and true 
Christians—bono terra, malo gens—a goodly land 
and a wicked people.” A cheerful prospect, truly, 
for a strong and prosperous government. 

During the winter of 1635-6, while a guest of 
Massasoit, the celebrated aud friendly Chief 
Sachem of the Pokanokets, Roger Williams im- 
proved his opportunities for travel among the 
neighboring tribes of Indians, and, by his kindness 
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and genial manners, gained that influence over 
them which, with the knowledge of their ways and 
language, served Rhode Island and the neighbor- 
ing colonies so well in after and darker days. It 
was by means of this influence that he finally ob- 
tained the deed to the land which now is embraced 
by the cities of Providence and Pawtucket, fiom) The mark of « Seatash. 

the chiefs of the Narragansetts. This deed, the| The mark of * Assotemewit. 


;,| 1639 Memorandum 3 mo. 9th day. This was all 
wee conveyance in the records of Providence, is again confirmed by Miantonomi, he acknowledged this 
as follows: 


friends of Massachusetts, as also at 
Apaum or Plymouth, we do freel 
that land from those rivers, reaching to Pawtuxet river, 
as also the grass and meadows upon the said Pawtuxet 
river. In witness whereof we have hereunto set our 
hands, 
The mark of + Caunaunicus, 
The mark of + Meauntunomi. 
= the presence of 
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whole company in making the purchase. By a 


deed made (as near as could be “guessed at” 
twenty-eight years after) on the “ 8th of the 8th 
month (October) 1638, so called,” Mr. Williams 


in consideration of £30, equal shares 
with himself, to his ‘‘ loving friends and neighbors,” 
twelve in number, in the aforesaid lands. In 
December 1661, his wife joined him in another 
deed of the same so as to satisfy the demands of 
his fellow colonists, and on the “* 22nd 10 mo. 1666 
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“AGN the 24th of the first month com- | “*tle, witness eR WILLIAMS, 

monly called in the second year of our planta- BENEDICT ARNOLD. 

tion or plan Mooshausick or Providence. Mem- 

om Se ee ne Sat Remamanemh, Se 

since sold unto Roger Willinee, the lawl anal aalen doubtedly intended to convey the fee to him. | 


Whatever consideration was paid to the Indians | 
was given by Mr. Williams, who afterward speak- | 
ing of Providence and Pawtuxet said, ‘they were | sequen 
mine own as truly as any man’s coat upon his 
back,” and he also denied being the agent of the 
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| 80 called” he gave a final confirmatory deed 


| similar to the original or ‘‘ initial” deed. After 


This instrument, while it really only conveyed a receiving the first deed in October 1638, the 
life estate in the property to Mr. Williams, was un-| thirteen proprietors divided the territory, into twe 


| Parts known in the records as the “grand purchase 
of Providence,” and ‘the Pawtuxet purchase.” 
The ‘‘grand purchase of Providence” was sub- 
sequently divided into what were known as ‘“‘ house 
lots” and “six acre lots,” only a part of which can 
now be located from the records. It must be 
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understood therefore, that the towns of Providence | oak tree having four marks with an axe, till some | together into a town fellowship, and such others who, 


and Pawtuxet were originally owned by a certain 

number of ‘‘ proprietors,” who disposed of portions 

of their lots to later comers. In 1718 a division of 

a portion remaining unsold into 101 house lots was 

made, and were drawn by lot by the proprietors, 

each proprietor getting one lot. Other divisions 

into warehouse lots of land along the river were | 
made. Surveys were made by the proprietors’ 

surveyor, whose returns, as they are called, now 

constitute the first link in the chain of title of | 
almost every estate in the county of Providence. 
The records of these surveys were kept by the pro- 
prietors and were their property: these records are, 
we understand, now in the possession of Mr. Wm. 
R. Staples,* Attorney, of Providence, and access to 
them is only to be had by his permission. 

The division of the land into the two proprieties | 
of Pawtuxet and Providence gave rise to disputes 
about the boundary lines between them that were 
only settled after over seventy years’ litigation and | 
surveying. It is probable that every man at that | 
early day was a surveyer, and we have been very | 
much interested in looking at, and trying’ to de- 
cipher some of the earliest deeds and reports of 
‘* surveyors” in the record books in the Recorder's | 
Office in Providence, the earliest of which show 
the effects of fire and water, to which they were | 
subjected at the time Providence was burned by 
the Indians in the * Philips War,” on March 30| 
1676. The few plats made by the early surveyors 
of the colony are very rude attempts at map draw- 
ing; no courses of distances, angles or monuments | 
are marked upon most of them and from the| 
surveyor’s certificate very little can now be | 
obtained by which to identifiy the property. The | 
first town officers of the colony were a Town 
Clerk, and two Town Deputies, These latter, it is 
supposed, composed the Town Court, and also had 
the power to lay out land for individual proprietors 
and purchasers. These men were the first survey- 
ors of the town of Providence, and as the land was 
not valued very highly, it is probable that very lit- 

. tle care was exercised in the early surveys. They 
had the ordinary compass, and knew how to use it; | 
their measurements are recorded in poles; what 
appliance they used for making measurements we | 

The pay was three shillings per | 


do not know. 
diem, Inthe history of society then, as now, sur- | 
veyors cut a very insignificant figure. The most 
obscure tradesman of the present day finds his 
name in directories: he is ‘‘ rated” in commercial 
agency registers, and there are lists of his *‘ trade” 
tobe had somewhere; lawyers, doctors, divines. | 
statesmen and merchants rise in the world, and 
their names are handed down through the centu- 
ries of history; but of the men who have blocked 
out the continents, defined the limits of individual 
possessions, mapped the world, and brought order | 
out of the vast areas which are peopled by civil- | 


ized nations, nothing has ever been recorded, ex- | Again, the latest layout, found on record, of a portion of | 
cept occasionally their names in the registers’ | Power street, dated May 29, 1738, Town Meeting | 


books, and we do not know of a single land sur- | 
veyor who ever lived, whose fame extended be- 
yond the limits of a county or two, or ever be- 
came a matter of sufticient interest to claim the | 
passing attention of the historian. We do not, 
suppose it ever can be otherwise, but we confess to | 
a curiosity to know something about the men, who, 
two centuries ago, drew up, in their quaint language 
and chirography, the descriptions of property, | 
which now are so vague and unmeaning as to be 
almost valueless, and over which “ land+suits” are 
still possibly in embryo or progress. The follow- 
ing is a report of the Committee of 1640 to settle | 


the line between Providence and Pawtucket. It | meeting, where all the admitted ‘‘ townsmen” were | tant day it will 


was decided that it should ‘‘ run upon a straight | 
line from a fresh spring, being in a gully at the 
head of the cove. running by the point of land 
called Saxeffrax, unto the town of Mashapaug, to 
an oak tree standing near the corn-field, being at 
this time the nearest corn-field unto Pawtuxet, the 


. The father of Mr. Staples was the compiler of the “‘ Annals 
of Providence," to » hich work we are much indebted for in- | 
formation given in this portion of our paper. 














}ages of time and_ the 


other landmark be set for a certain bound. Also, 


which will not come within a straight line from 
the long cove to the marked tree, then, for that 
meadow to belong to Pawtuxet; and so beyond the 
town of Mashapaug, from the oak tree, between 
the two fresh rivers Pawtuxet and Wanasquatucket 
of an even distance.” As Miantonomi, in the ac- 
knowledgment of his deed, gave Roger Williams 
the land ‘‘ without limits up the streams of Paw- 
tucket and Pawtuxet,” so the above iire could 
not be determined until said “limits” were 
defined. The ‘‘boundary-line dispute” grew 
as the years rolled on. In 1660, something was 
accomplished, but committees were appointed from 
time to time until in 1668 another piece of the line 
was agreed upon. The lawyers now had the case 
in court, and one of the proprietors took his case 
to the King. made three voyages to England, and 


finally died there in 1681, leaving the case unset- | 
tled. In November, 1677, a jury decided that the | 


line should be ran ‘* equally between Pawtuxet 
River and Wanasquatucket River until they meet 
a thwart line from the head of Wanasquatucket 
River, directly running to Pawtuxet River.” A 
‘* thwart line” was 4 worse puzzle to the Commis- 
sioners than the *‘ game of 15” toa Congressman of 
1880, and in June of 1679 the jury was again con- 
vened to solve it themselves, which part of them 
declined to do, In 1708, the-line had not been 


run out, but in-1712 a joint committee took up the | 


matter, and in May of that year they ran the long- 
disputed boundary, set the bounds and ended the 
controversy. 

These remarkable descriptions were not confined 
to outlying or farm property, but, being carried 
into the street. system of Providence, the results 
are now furnishing the City Engineer and his as- 
sistants in the Street Department the most favora- 


ble, if not -always agreeable, opportunities for | 


antiquarian research. The City Engineer of Provi- 
dence is required by statute to give the street 
lines to parties intending to build, and to do 
this with as little delay as possible, surveys of all 
the streets are being made. The City Engineer, 
in his report for 1878, says : 

‘* The lines of about 25 per cent. of the received streets 
in the city (or about 33 miles out of about 135 miles) 
are indefinite, the bounds by which they were laid out 
having been obliterated, rendering it necessary to relay 
the same. To illustrate, take the latest lay out, found 
on record, of a portion of Wickenden street, Nov. 9, 
1793, recorded in Council Record Book 6, 308, 
which reads as follows: ‘ Beginning at a point five 
feet to the south of the stake by the centre of 
a buttonwood stump near the little bridge, thence 


,on a straight line to a point five feet to the south 


of Ebenezer Thompson's northeast corner.’ The rav- 
march of improvement 
have obliterated the ‘stake’ as well as the ‘stump,’ 


and the oldest inhabitant is unable to point out, 
with any accuracy, ‘Thompson’s northeast corner.’ 


Book 3, page 208, reads as follows : ‘ Taking our depart- 
ure froma post at the northwest corner of Joseph Pow- 
er’s garden, joining Providence Town street, and from 
thence E. 2. 8. 18 pole to a walnut stump, thence E. 7° 
5. 16 pole to a walnut tree, from thence S. 79° E. 14 pole 
to a white-oak stump, thence E. 6° 8. 16 pole toa stake 
and stones, thence E. 3° 8. 44 pole to a small red-oak 
tree, standing on a rock close by the brook, thence E. 2° 
S. 26 pole to a stake and heap of stones at the east end 
of the aforesaid Town lots, into the above said thwart 
highway.’ The fish market and the blacksmith shop now 
occupy the site of Joseph Power’s garden ; the brook is 
confined within a thirty-four inch brick sewer, none of 


have long since been pulled up, the rock cannot be found 
and the small red oak, if standing, cannot be identified.” 

The first government of Providence was in the 
first year of its existence and in the form of a town 


exactly equal in authority. It was as pure a de- 
mocracy as could be conceived. Their first chap- 
ter was an agreement which all signed and which 
read : 

** We, whose names are hereunder, desirous to inhabit 
in the town of Providence, do ise to sub, 
selves in active or — — — to = Sous pon be 
or agreements as le for ot 
body, in an orderly way, by the ai assent of the 
present inhabitants, masters of families, incorporated 


‘they shall admit into them, 


we agree, that if any meadow ground lying ad- | This purely democratic form of governinent 


joining to that meadow that borders upon the, 


river of Pawtuxet, come within the aforesaid line, | ®°% ; 
| somewhat lawless population that had been at. 


| continued for several years, but was still unable 


| 


ject our- | 





y in civil things.” 


lasted till 1640, when, proving insufficient ¢,, 
ern with sufficient energy the mixed any 


tracted thither by its proclaimed principles. , 


| change was made to a representative government. 


and four men were chosen to “run ™ it. This forn, 


'to enforce its orders upon refractory individuals 
| who frequently defied successfully the whole power 
| of the civil government to punish them. Itis stated 
| that an attempt to enforce the law “ was attended 
| with danger even to the existence of the plantation 


itself.” Massachusetts was appealed to, and com. 
| plications ensued. Finally, Mr. Williams settled 
| that difficulty by proceeding to England and ob. 
| taining a charter dated March 17, 1644, incorporat- 
| ing *‘ The Incorporation of Providence Plantations 
| in the Narragansett Bay in New England.” This 
was the first colony charter; it was renewed in 
| 1663 by Charles II. On the last Monday in May. 
, 1790, the State constitution was adopted, and in 
| 18382 Providence was incorporated as a city, since 
when considerable territory has been annexed to 
it. In 1790 the population was 6,320, and in 1830 it 
| had increased to 16,832; in 1870, at which time ex- 
tensive public improvements were projected, it was 
| 69,000, and at present it has probably nearly or 
| quite 100,000, 





ENGINEERS’ SOCIETIES. 
| ASSOCIATION OF MUNICIPAL AND SANI. 
TARY ENGINEERS AND SURVEYORS. 





On Friday, the 19th of March, the Association of 
Municipal and Sanitary Engineers and Surveyors 
held a District Meeting at Dewsbury, in Yorkshire, 
Eng. The proceedings were commenced by Mr. 
| Graham Smith, C. E., Secretary, reading a paper by 
| Mr. G. H. Allies, on the Sewerage Disposal of 
West Derby, near Liverpool]. In the paper were 
| given statistics showing that the proceeds from a 
|sewerage farm, when properly managed, may be 
|/made to cover its working expenses. Mr. B. ©. 
Cross, Boss Engineer, Dewsbury,then read a paper 
'dealing with the sewerage system now being car- 
| ried out by that borough. This paper went fully 
| into the subject of the design and construction of 
‘the various sewers and works and other matters 
| relative thereto, such as the population and death 
rate of the district. The members then thoroughly 


| inspected the works, and were generally satisfied 





with them and the various novelties which have 
been introduced into their design by Mr. Cross. 
_ During the course of the day the members were 
| taken a trip in a tram-car, drawn by one of Messrs. 
| Merryweather’s steam tram-engines, and were ac- 
| companied by Mr. Gomersall and Mr. Truswell. the 
| manager of the Tramway & Co. 





| Annual report of the Harbor Board of the City of Bal 

| timore, Md., for the fiscal year ending Dec. 31, 187%). 
| showing the improvements that have been made in 
| depths of water in the port since the orgeuiention of the 
| Board in 1876. Also a report to the Harbor Board by 
| N. H. Hutton, Engineer. e amount of material ex- 
cavated and removed d the year was 499,775 
| cubic yards, covering an area of 1,549,000 square feet, 
| with an average depth of cutting of 7,8, feet. The total 
excavation by the Board since its inception was 2,86, 

| 573cubic yards, the gross cost of which was $408,570.07, 
| or an average of about 14 cents per cubic yard, whic 


\the stumps referred to are now remaining, the stakes | price includes all administrative costs, together with 


| the maintenance of tug-boat and pay of crew, eng! 
|neer, clerk, supervisors, ete. The various channels 
;aggregate a length of six miles and a quarter. 
| are from 19 to 24 feet deep, and from 150 to 400 feet 
| wide. It is the a of the Board that at no dis 

necessary to extend the depth to 24 
| feet over the whole of the lower harbor, and possibly 
| higher up the middle harbor and basin. This work has 
resulted in a growth of harbor use of over four hundred 
| per cent. in seven years, and shows the necessity of still 
| Increasing the width and depth of the channels, so tha: 


| the | ships can safely enter. The tonnage in 1870 
| was 1, 098. The oe wets any ship that 
can enter the harbor of New Yorkeat low water can en- 
| ter the port of at same state of tide. 
505, 060. er bic = which creeageeneion of 
cu an ° 
$100,000 is 
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WASHINGTON CORRESPONDENCE, 





(From Our Own Corrrespondent. | 
WASHINGTON, April 16. 
juring the past ten days the various Congres- 
ico Ceaudeon have most liberally distributed 
the nation’s money. : ee 

The House Committee on Public Buildings have 
agreed to recommend the erection of public build- 
ings at the following places: Key West, Fla.. at a 
cost of $25,000; Augusta, Ga., at a cost of $100,000; 
sacramento, Cal., at a cost of $100,000; Marquette, 
Mich., at a cost of $100,000; Lancaster, Pa., at a 
cost of $75,000; Tyler, Tex., at a cost of $50,000; 
Greenville, 8S. C., at a cost of $50,000; Syracuse, 
N, Y., at a cost of $100,000. 

The House Committee on Commerce will insert 
in the River and Harbor Appropriation Bill for New 
York and its vicinity $200,000 to continue the work 
at Hell Gate ; $60,000 for the improvement of the 
Buttermilk Channel ; $30,000 for the improvement 
of the channel of the North River ; $10,000 for 
Canarsie, and $3,000 for Sheepshead Bay. No ac- 
tion has been taken to make a further appropria- 
tion for the ship canal between the Harlem and 
North Rivers, nor is it probable there will be. As 
will be seen in your issue of the 3d inst., the work 
at Hell Gate consists in excavations under Flood 
Rock and dredging off Hallett’s Point. and the 
means to finish this undertaking should be advanced 
in time to. prevent a suspension. The bill, as 
agreed on by the committee, gives Buffalo $90,000, 
Toledo $20,000, Cleveland $100,000, Sandusky City 
$10,000, Ashtabula $20,000, Port Huron harbor of 
refuge, $75,000, and Detroit River $50,000. 

Judging from present appearances, an item of 
$500,000 will be inserted in the River and Harbor, 
for the proposed reservoir system of the upper 
Mississippi. Another new feature in this scheme 
has just been noticed, and is used to augment the 
expected aitvantages. The reservoirs will not only 
keep a sufficient supply for dry seasons, but will 
prevent, in a great measure, the rush of waters in 
spring, when rivers are liable to freshets. 

The House Committee on Railways and Canals 
are besieged by earnest advocates of the scheme to 
connect the navigable waters of the Illinois River 
with the Wabash and Erie Canal. This week Mr. 
Calkins, of Indiana, has presented his reasons for 
thinking the plan feasible, and next week Mr. Cow- 
gill, of the same State, will discourse upon the 
subject. LEX. 





CORRESPONDENCE. 


GEOMETRICAL PROBLEM. 


GEORGETOWN, Colo., April 5, 1880. 
EDITOR ENGINEERING NEWS : 

Will you, or some of your readers please give a 
geometrical or graphical solution of the following 
problem: A, B, C, J) is a square, and it is desired to 
draw a circle which shall pass through the point 
A, and be tangent to and touch the sides B C' and 
CD. Required to find the centre of the circle. 
Please ulso to give me the highest railroad eleva- 
tion in the world. 


Very truly yours, R. O. D. MANN. 





EARTHWORK TABLES AND LEVEL-ROD. 
MiLaM County, Tex., April 3, 1880. 
EDITOR ENGINEERING NEWS : 


ING NEWs: 


| 


|. A simple illustration will make this clear. 
| numbers are interchanged, no matter what they are, the 
This covers the cases of 13, 15, | 


, ; | 14, 14, 13, and 15, and 15, 14, 13. 
I desire to ask two questions through ENGINEER- | i iran ene ain 


ENGINEERING NEWS. 


you inform us as to the names of the nations which 
unite to form this *‘ International Institute 7 As 


far as appears from the memorial, all nations ex- 
cepting gland are regarded with the greatest 
contempt. 


We should like to call attention to the fact that 
the French system of weights and measures did not 
take on its rise during the revolution of 1792, but 
before that time. 

Perhaps the writer of the memorial can give a 
reason for referring to France as a despotic gov- 
ernment, while Russia is not so regarded ; and also 
state their authority for the assertion that the 
adoption of the metrical system has led to “ in- 
terminable confusion and strife” in the Coast 
Survey. Very respectfully yours, 

HoRAcE ANDREWS, C. E. 





THE “15 PUZZLE.” 

I believe that I have got to the bottom of the *‘fifteen” 
puzzle, and that I can tell, without making a move, 
whether a given position is solvable or pot. fore 
ing into details it is necessary to clearly understand the 
preliminary conditions. 

Every position of the men is solvable if you admit that 
a solution only requires that the numbers be moved into 
their regular order, with the small numbers at the top 
of the board. If, however, it be decided that there is no 
solution unless the numbers are brought out so that they 


will aupeee exactly as they do on the box cover, then we | 


are obliged to admit that half of the positions are solvable, 
and the other half insolvable. I adopt this latter rule, 
and therefore when I say that a position is insolvable, | 
still acknowledge that it is solvable if you make one of 
the sides of the board the top, and bring out the numbers 
horizontal instead of upright. 

The following is the method of ascertaining whether 
the given position is solvable or not: 

Make the empty space come at the position of block 
16. 

Compare the given position with the regular position 
of the blocks, note the blocks that are out of place, and 
find out how many sets of interchanges there are, and 
how many blocks in each set. 

For instance, if the 1 is out of place, see whose place it 
has, and then find out whose. place is occupied by the 
block that has been displaced by 1, and so on, until you 

| get to the block that occupies the place of block one. 
These blocks make up a set. 

Proceed similiarly with all the other displaced blocks 
until you find the number of sets of displaced blocks and 
the number of blocks in each set. 

Then the following principles will tell whether or not 

| the position is solvable. 

| First—If the number of blocks in a set is odd, the 

| solution is possible. 

| Second—If the number of blocks in a set is even, the 
solution is impossible. 

| If we have more than one impossible case then apply 
the following rule: 

'  Third—An even number of impossible cases neutralize 
each other, and the solution is possible. 

To illustrate: If the 3 has taken the place of the 5, the 
5 of the 6, and the 6 of the 3, we have three numbers 
interchanged, and the position is solvable if ail the other 

| members are in their correct places. 

| If, however, the 6 had taken the place of the 10, and 

| the 10 of the 3, we would have hac four numbers inter- 

‘ changed, and the “tang would not have been solvable 
with upright numbers. 

If we have two sets of interchanges, each of which 


| would have prevented a solution, they neutralize each 


other, and the problem is solvable. The same thing 
holds for four such sets, six such sets, and generally for 
any even number of impossible cases. 

If only two 


solution is impossible. 


If epee of numbers are interchanged, as 14 and 
15, and 8 and 11, the two impossible cases thus created 


1. Is there any table of earthwork published | neutralize each other and the solution is possible. 


which gives the amount in cubic yards for stations 
of 100 feet in length, for different end areas; the 
end areas increasing by 0.01 foot, as follows: 


End area. Cubic yards 
sq. feet. in sta. 100’ long. 
Is. a ain te 
SRS UEPEUSSS oh aeec secs ieckavacs aun 4,17. 
RE. iki vide Gu 4.15. 
* * * * - x - z > 


and so on, for say 1,000 or 1,500 square feet of sec- 
tional area. 

2. Is there any self-reading level-rod patented ? 
Or would a self-reader capable of being read 
accurately to 0.01 of a foot, at any reasonable dis- 
tance, say 500 feet be likely to come into general 
use by the profession and indemnify inventor 
should he go to the expense of having same | 
patented 7 

A reply from yourself or from any of your | 
numerous readers who have probably often felt the | 
need of both, will oblige SUBSCRIBER. | 

[We leave the answer to those of our readers who 
are presumed to be posted on latest improvements 


on these subjects.—Ep. Enc. News. ] 


THE INTERNATIONAL INSTITUTE, ETC. 
ALBANY, N. Y., April 12, 1880. 
EDITOR ENGINEERING NEWS : 
_We have read the memorial of the ‘‘ Interna- 
tional Institute for Soarving Weights and Meas- 
ures,” which you publish, with a surprise that is 
probably shared by many of your readers. Can 


| 





Suppose we have the following case: 


8 13 5 10 
1 4 12 3 
9 6 15 7 
14 2 ll 


Here the 9 alone is in its proper place, and we have 
the following sets of interchanges: 

1, 5, 3, AP tee gpa 

6, 10, 4—odd—possible. 

11, 15—even—impossible. 

7, 12—even—impossible. 

14, 13, 2—odd —possible. 

As we have three impossible cases, the problem is in- 
sol vable.—Cincinnati Commercial. W. E. M. 


PATENT OFFICE DRAWINGS. 


STEUBENVILLE, O., April 5, 1880. 
EpITOR ENGINEERING NEWS: 
Will you kindly state in your next issue what 
drawings are required by Patent Office, and what 
size they should be, for applications for patent ? 


- M. B. 
DRA WINGS. 


t for a patent is required by law to furnish a 
invention, where the nature of the case admits 
of it. rules will therefore be rigidly enforced, 
and any departure from them will be certain to cause delay 
in the examination of an applicant for letters-patent. 
(a) Drawings should be made upon paper stiff enough to 
stand in the portfolios, the surface of which must be calen- 
ered and smooth. Indian ink, of ~ quality to the exciu- 
sion of all other kinds of ink or color, must be employed to 
> ae bachon an satan ie 
( size on a 
he ; y 10 by 15 inches. One inch from 





The a 
drawi —= 


a 


is made should 
edges a aingle 


| cross or mingle with the lines. 
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marginal line is to be drawn, leaving the “sight "' precisely 8 
by 13 inches. Within this margin all work and signatures 
must be included. One of the smaller sides of the sheet is re 
garded as its top, and, measuring downward from the mar 
ginal line, a space of not less than 144 inches is to be left 
blank for the insertion of title, name, number and date 

(c) All drawings must be made with the pen only, using the 
blackest Indian ink. Every line and letter (signatures in 
cluded) must be absolutely black. This direction applies to 
all lines, however fine, to shading and to lines representing 
cut surfaces in sectional views. All lines must be clean, sharp 
and solid and they must not be too fine or crowded. Surface 
shading, when used, should be left very open 

Sectional shadings should be by oblique parallel lines, which 
may be about one twentieth of an inch apart. 

(d\ Drawings should be made with the fewest lines possible 
consistent with clearness. By observing this rule the effect 
iveness of the work after reduction will be much increased 

Shading (except on sectional views) should be used only on 
convex and concave surfaces, where it should be used spar 
ingly, and may even then be dispensed with if the drawing is 
otherwise well executed. The plane upon which a sectional 
view is taken should be indicated on the general view by a 
broken or dotted line. 

Heavy lines on the shade sides of objects should be used, 
except where they tend to thicken the work and obscure let 
ters of reference. The light is always supposed tocome from 
the upper left hand corner at an angle of forty-five degrees 
Imitations of wood or surface graining should not be at 
tempted. 

(e) The scale to which a drawing is made ought to be large 
enough to show the mechanism without crowding, and two or 
more sheets should be used if one does not give sufficient 
room to accomplish this end; but the number of sheets must 
never be increased, uniess it is absolutely necessary. It often 
happens that an invention, although constituting but a small 
part of a machine, has yet to be represented in connection 
with other and much larger parts. In such cases a general 
view on asmall scale is recommended, with one or more of 
the invention itself on a much larger scale. 

(f) Letters of reference must be well and carefully formes: 
they are of the first importance. When at all possible, no 
letter of reference shouki measure less than one-eighth of 
aninch in height, that it may bear reduction to one-twenty 
fourth of an inch, and they may be much larger when there 
is sufficient room. 

Reference letters must be so placed in the close and com 
plex parts of drawings as not to interfere with a thorough 
comprehension of the Same, and to this end shouli rarely 
When necessarily grouped 
around a certain part they should be placed at a little dis 
tance, where there is available space, and connected by 
short, broken lines with the parts to which they refer. 

They must never appear upon shaded surfaces, and when it 
is difficult to avoid this, a blank space must be left in the 
shading where the letter occurs, so that it shall appear per 
fectly distinct and separate fromthe work. If the same part 
of an invention appears in more than one figure, it should al 
ways be represented by the same letter 

he foregoing rules relating to the drawings will be rigidly 
enforced, and all drawing not artistically executed in confor 
mity therewith will be returned to the respective applicants, 
or at the applicants’ option ana cost the office will make the 
necessary corrections. All re-issue applications must be ac 
companied by new drawings, as in original applications, and 


| the inventor's name must appear in all cases upon the same. 





IS IT A HOAX? 
Boston, April 12, 1880. 
EDITOR ENGINEERING NEws: 

Why can’t you do as other newspapers do, put 
your funny paragraphs in a column by themselves, 


so that the innocent reader won't be distracted 


with doubt as to what is truth and what is trav- 
esty ? 
Here, in the last ENGINEERING NEWS, you 


publish in the driest way, Mr. Robertson’s con- 
gressional resolutions, which denounce the inter- 
oceanic canal scheme as an inhuman design of 
France to divert the Gulf Stream into the Pacific 
and freeze out Great Britain. 

On another page, without a humorous word to 
introduce it, )ou print a form of memorial against 
the deception practiced upon our whole people, 
under the pretence of introducing a simple metric 
or decimal system, against the adoption of the 
** French” metric system, constructed upon a false 
basis, in any department of the United States 
government as a disastrous wrong, and against the 
folly of changing our system in any way without 
the joint action of Great Britain. 

Could this too have been drafted by Mr. Robert- 
son? The supposition is plausible; for the familiar 
use of the metric system is greatly stimulated by 
the Interoceanic Canal discussion. M. de Lesseps 
has been speaking in many places, and expressing 
quantities in cubic meters; he makes it plain by 
reminding his hearers that a cubic meter is as much 
as 2,000 bottles (half liters) of champagne. In the 
same copy of ENGINEERING NEws, not ten lines 


/ above the metrological explosion, appears the in- 


sidious meter. Itis at the end of a paper on this 
fatal canal, written by one of our own countrymen 
for the American Society of Civil Engineers; it is 
mostly in British units, but in referring to the 
slope of the Ganges canal, he gives the number 
of meters it falls in a certain distance. In the 
paragraph next to the last, he mentions a land- 
slip near the Oroya Railway in Peru, and states in 
cubic meters the quantity of material displaced; 
just as when speaking of the St. Gothard Railway, 


‘in Switzerland, a little before, he described circles 


of 1,000 meters in diameter. This well illustrates 
the alarming fact that in British India and South 
America, as on the Euro continent, the inter- 
national metric system has insinuated itself into 


' use, with all its simple and decimal effrontery; so 


that (startling though it seems) educated men the 
world over, whether they live under republican or 
autocratic governments, are actually presumed 


| to understand it. 


' 


Not much fun at first sight appears in the opening 
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paragraph of the (alleged) memorial, which recites | a line joining 


‘* that our present standards of weights and meas- 
ures, have been harided down to us from the re- 
motest ages to the present time, and are interwoven 
in our very life ae being, and all that we possess 
in and upon the earth.” 

But as Mr. Robertson is an M. C. from Baton 
Rouge, Louisiana (these French names are sus- 
picious), and very likely possesses in and gpon the 
earth a lot measured in arpents, handed down to 
the present time from the remote age when French 
colonists settled the Mississippi valley, there is what 
the memorial obviously aims to preserve; the sub- 
stitution of the metric system for it ‘‘would produce 
the most disastrous consequences and intermin- 
able confusion and strife.” In Texas, whose civili- 
zation is of Spanish origin, the public lands at this 
day have to be surveyed in varas; ‘and the change 
of our system in any way without the joint action 
of Great Britain, with whom our business relations 
are of paramount importance, would be unwise.” 
For aught I know, the Russian verst (a trifle more 
than a kilometer) may be woven into the very life 
and being of our fellow-citizens in Alaska, Cer- 


tainly for a generation or two, the U.S. Coast Sur- | 


vey has been weaving its network of metric trian- 
gulation around our national possessions in and 
upon the earth; it is lucky we've discovered in such 
good season that it rests on a false basis. _ 

Here in Massachusetts, far from adhering to our 
ancestral standards, the legislature has established 
a ton of only 2,000 pounds. A bushel of wheat is 
fixed by law at 60 pounds, as it is by the laws of 
the other States; but the bushel of oats, which is 
here 82 pounds, and the bushel of barley, which is 
here 48 pounds, have each five other values in 
different parts of the country; and for various pro- 
ducts in the several States and territories, the legal 
bushel has forty different weights, but has nothing 
to do with the wine gallon. Instead of being 
handed down from the remotest ages, these com- 
pulsory laws are of recent enactment, and in defi- 
ance of the ancient statutes of that foreign nation 
from which we are proud to have sprung. The act 
of 51 Henry IIL. (1266) called the Assize of Bread 
and of Ale, declares that ‘ eight pounds do make a 
gallon of wine, and eight gallons of wine do make 
a London bushel.” 

The joke would be much more clever if the 
writer would add to his reactionary petition, a 

wrayer for abandoning decimal coinage and resum- 
ing our hereditary pounds, shillings and pense, 








A PRACTICAL TREATISE 


STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, Ene. 


With Additions, showing Latest and Best American 
Practice. 





Application of Valve Diagram to 
Valor—In fig. 87, A is the position of the cran 
that of the slide valve eccentric, and X that of the 
expansion vaive eccentric, and the dotted circles 
drawn on O C and O X show the distance of either 
valve from the general centre at any desired posi- 
tion of the crank. Taking the line O B for the 


nsion 
k, C 





Fie. 87. 


crank, and moving it backward as before, the 
slide valve centre is at C, while the expansion 
valve is at 
valves are the distance c X apart. A move- 
ment of the crank to £, where both circles inter- 
sect, gives a position of the crank where the cen- 
tres of both valves are equidistant from O, that is 
to say, their centres coincide with each other. 
When E has moved through 90° to E’, another 

sition is given at which the valve centres are far- 
thest apart from each other, adistance which may be 
measured on the two circles; and is equal to CX. 


its full stroke at XX, and the) 
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, , the centres of both eccentrics. This | with E O, and a line C X parallel to E’ O will inter. 
| line is el to E’ O, and the distance may be! sect the centre of expansion eccentric X. With 
|equal to CX. By following any number of points, | such a setting of X as shown in fig. 87, sever! <j. 
| it will ultimately be found that a circle drawn on! mensions would attain inconvenient magnitude, so 
EO as diameter will give the distances which the it is preferable to make C X shorter, and thus 
centres of the valves are a , and this infurma- without any further calculation, X becomes the 
tion is all that is necessary for constructing valve centre of the expansion eccentric, and X 0 its ser. 
motions, where two valves are sliding upon. each | ting relative to the crank A, and the slide valve ec. 
| other and driven by separate eccentrics. | centric stands at O C. 
| It will not be n at the present to notice; Having obtained these iculars, it is only 
any operation of the main slide valve, further) necessary to make O E’ = C X and to draw upon it 
_ than to observe that it cuts off steam at B’. as diameter the space circle, which by eliminating 
| The expansion valve plates, fig. 86, might be so the effect of double motion, may be regarded as 
that in a central tion both ports are closed by giving the movement of a valve, with a stroke of 


lap, and an alteration in the extent of lap made to | O E’ on each side of its central position, slid. 
| determine the amount of steam admitted ; but for 7" a 


| the reasons already given, it is found that a quicker | 
| cutting off is obtained by employing a valve ofthe | 
| construction shown in fig. 81, than a valve like | 
| fig. 80. Thus, instead of lap when the valves are | 
|central in relation to each other, there is space, 
|marked Z in fig. 86, and the variations in this | 
space constitute the means of altering the position | 
| where steam is cut off. 
Referring now to fig. 87. If the space is O E’ 
| 17, inches, it will be clear that the valve ports are 
just closed fora moment, as 1, is the extreme 
istance apart, and then at once re-opened, steam | 
again passing through them and into the cylinder, 
| until its ports are closed by the slide valve.’ Under 
| these circumstances, the space Z must be short- 
| ened to 13g inch, so as to re-open the valve port on 
the line 0 B’, where such re-opening is of no con- 
sequence, because then the cylinder ports are 
| closed by the main slide valve, and by thus short- 
|ening Z, steam is cut off at R’”. 
| In order to know the length of Z, or the differ- 
ence between the outer edge of valve port and 
expansion valve for any required position of cut- 
ting off steam, it is only necessary to draw the 
crank wherever desired, and Z-may be obtained by 
direct measurement from O. For example, it is 
required to cut off steam ‘at half stroke at R”. B 
measuring from O along the line O R’, until its 
| intersection with the space circle O E’, it is found ; a ; 
\that Z = 1,4 inches. To cut off steamat E,Z=0,| It will thus be seen how easily these dia- 
that is to say, the outer edges of plates and inner|8Tams may be used for the elucidation of 
edges of valve ports are of equal length. Then for|#l! problems connected with the movements 
‘earlier places there must be lap on the expansion | °f valves driven by eccentrics. A little practice 
valve, for example at R’, to the extent of 77, inch | 2 their application and familiarity with their 
|= O's, and in order that no steam at all shall be | Meanings will be found to save very much labor 
| admitted the lap must increase to 34 inch, namely, |@94_ expense in designing any kind of valve- 


| 





Fia. 88. 





over a fixed seat. 

ollowing out the illustration in fig. 86, we find 
that with aspace = Z = 114 inches = O E’, fig. 8, 
steam would not be cut off by the expansion plates 
until after the slide-valve has closed the inlet. 
When Z = * inch, as showing by a circle, steam 
is cut off at half stroke. When Z = 0 steam is cut 
off at E= } stroke. With alap of 14 inches = 0 s, 
steam is cut off at X ; and with a lap of {4 inch no 
steam is admitted at all. 


in 


Ot. Thus the entire range of expansion from no|™otion. ; ee 
steam to R’”, is accomplished by a movement of | pansion Valve % Fixed Length with Change- 
| 21g inches for each expansion plate. able Eccentricity.—Two other forms of double 


A considerable range is given by Meyer's valve valves are shown in figs. 89 and-91. In the first of 
motion, and it will not fail to be seen that both 
space and a are employed. Exactly the same 
actions would occur with the ordinary gridiron 
valve last described, if it were worked upon the 
system of variable lap instead of variable eccen- 
tricity, and it is not on account of any innate su- 
periority in Meyer’s valve, but because of the con- 
eet mechanical arrangement of two valves 
| sliding over each other, that they are preferred to 
| the older kind with fixed seats. An eccentric set 
|on the line O E’, in the same relative position to 
the crank A, employed to move an expansion 
valve sliding on a fixed plate, in construction like 
fig. 81, would regulate the admission of steam ac- 
cording to exactly the same law as an eccentric 
along O B, moving expansion plates on a slide 
valve driven by an eccentric O C. 
A movement of 21g inches for each of the ex- 
sion plates involves considerable time in turn- 
ing the screw, and itis generally preferred to re- 
duce this movement, which can, without difficulty, 
| be accomplished by reducing the diameter of O E’, 
jor the distance between C X. But it is also im- 
| portant to have a rapid movement of the valves, 
| when cutting off steam at the ordinary work- 
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Fig. 89. 


these, steam is cut off by the inner edges of an 
expansion-valve, while in the other the outer 
edges are for this purpose employed. 

For setting a wiles similar to that shown in fig. 
89 the main eccentric may be set more for- 
ward than for the slide valve shown in fig. 86, and 
it as a consequence requires more lap. The expan- 
sion eccentric is at 90° in advance of the crank A, 
as shown by the diagram, fig. 90, and changes its 
eccentricity from 14 inch to 114 inches, that is, from 
X to X’, cutting off more and more steam as its 

circle can be readily 


stroke See. - 
At the position oa 
and joining a line O «’ 
rallel to it. Another line C ce” parallel to X’ 0 


found by joining X 
intersects O c’ at c’,and upon O ¢’ acircle I gives 


ing degree of expansion. In the example | the relative movement of both valves, as if the ex- 
\shown at fig. 87, the most rapid move-/ pansion plates were sliding on a fixed seat, and 
‘ment of the valves relative to each other | driven by an eccentric O c’. 


}occurs at their common central position, or when 
_ the crank is at E, at about ,, of the piston stroke. 
If steam should be cut off, in general work, at any 
point, say 4 of the stroke, then E ought to lie 
|somewhere near that position, in order that the 
valves may then be moving on each other at their 


| quickest. ; , | section occurs in the circle J. The widest open- 
, In fig. 88 there is the same slide-valve arrange- | ing is found along O ¢’, and it happens to be exact- 
/ment as in fig. 87, but a difference in the setting ly 1¢ inch in the present illustration from c’ to the 
‘and proportions of the expansion valve is made | lap circle. 
| with the object of improving the cut-off, and less- | the expansion eccentric be now moved to its 
/sening the movement of expansion plates apart. | extreme position X’, then by joining X’C' and 
Here, as before, steam is cut off by the main drawing O ¢c” from O el thereto, a circle 
valve at B’, and it will be noticed that O E’ is| marked IJ, inscribed upon O c”, as diameter. gives 
fixed beyond that point, so that under no circum-' an intersection with the lap circle at R’’, where 
stances can the valve ports be re-opened, after once | steam is then cut off. Hence, with this particular 
closing, until the cylinder ports are shut by the example, the variation in amount of steam cut 
| hen the piston atunde 6: § wf tte, sitchin, 0 Sonitie teven ie te ae fee entiaee eaue> 1 
en the piston s atio e, m X to X’, a 
is the angle of the crank, and the place where the | required, the rtions may be altered in re 
valves must be moving at their quickest. Hence | spect of lap, travel or setting, according to the 
the diameter E’ O will lie on a line at right angles ‘ judgment of a designer. 


The lap is taken as 14 inch, and at the first inter- 
section of its circle with I at R, the valve ports 
open for admission of steam, because the valves 
have then moved 14 inchapart, the amount of lap, 
and these ports remain open until R’, where the 


valves are again _— apart, and a second inter- 
t 
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Bruyeres and Menilmontant supplied it with water, 


Harp WATER VERSUS Sort.—The question of which, beinur coll situated at the vil. 
lage of Pres-Sain 


hard water versus soft may be viewed with regard 
to health and domestic and manufacturing econo- 
my. Onthe first point, a favorite ground for ar- 
gument has been the characteristic differences in 
health, physique, mortality, etc., of the popula- 
tions of and soft water districts respectively. 
A commission inted by the French govern- 
ment concluded from the evidence given before 
them, that the men were finer grown, and that less 
conscripts were refused on the ground of insuffi- 
cient stature, or something of that kind, in the 
hard-water districts than in the soft-water districts. 
Similar evidence was also given before a commis- | 3,000 gallons per twenty-four hours. 
sion om by the Austrian government, and it| The first time water was conveyed to Rome from a 
was also re’ that the men are better formed, | distance was in the year 

that the bones are stronger and better formed, and | was constru 
that there is better health in moderately hard- 
water districts. In exceptional cases, however, 
fine races of men are found in soft-water districts; 
an example of which is met with in the Highlands omnis 
of Scotland—a proverbially stalwart race. It is through a deep subterraneous chaunel more 
supposed that four-fifths of the globe yield hard | than ten miles in length, and entered the city by the 
water. Dr. Letheby, in his evidence before the! A way, delivering its water in the Campus Martius. 
Royal Commission on Water-Supply, stated that, |—Humber’s Treatise on Water Supply. 

in his opinion, water of between 10° and 15° of} The Boston Water Board, on the 6th, opened propo 
hardness is, on the whole, the most proper water | sals for eotehing cast-iron 

for the supply of a city. The question, however, is| main between Chestnnt H rvoir and the cit; 
like many others connected with water-supply, Peres ton’ of Boinch pip ae — = oo 
open to much discussion, and various opinions on | P’P? he the he hememenapelly + - engl gg Aye ly we vg 
both sides have been expressed by authori- | oy. Burlington, N. J., bid $46.70 per ton for pipe, and 
ties. Soft water would seem to have a oo | $85 per ton for castings; John F. Starr. Camden. N. 7 
rather than a direct influence upon health, through | Bt per ton for pipe, and $72.80 for castings; Glouces- 


ected in a reserv 
t-Ge: was then conveyed to Paris 
by leeden pipes.— Hu 's Treatise on Water Supply. 
The following illustration of the prevalent and enor- 
| mous waste of water, lately occurred in Boston. 
owner of one of the finest buildings in the city (occupied | 
for office and banking ), desi to reduce his | 
water rates, made application fora meter. After the | 
attachment of the meter, the large consumption noticed | 
nduced the Water De ment to cause an inspection | 
of the plumbing, when it was found that the water was | 
eet See from the overflows of sixteen tanks, | 
the cause being defects in the bail-cocks. Repairs since 
made have reduced the consumption from 11,000 to) 


a 


; ted by Appius Claudius, the Censor, from 
whom it derived its name of Appeci Claudia. Previous 
to this the inhabitants of Rome were supplied from the 
Tiber, or the wells or springs in the vicmity. The Ap- 





ae, oe making a circuitous course of 800 





the medium of personal cleanliness, more of course | ter Iron Works, Philadelphia, $44.91 for pipe, and $77 
among the poorer classes of the population.—Hum- = — ngs oy oe & Se . a —— 
’ ;: ) or pipe, an or ngs; Warren Foun - 
ber’s Treaties in Water Supply. our, Phillipsburg, N. J., .95 for pipe and 80 for 
joer (ed The contract was equally divided between 


| the two last bidders, and the price per ton is $1.05 less 
than the last contract made 


First report of the Board of Water-Works of Paris, Ill: 
The Board acknowledges the obligations it is under to 
Mr. J. G. Briggs, Hydraulic Engineer, Terre Haute, 
Ind., for the competent manner in which he has dis- 
ce his duties, and for the first-class manner in 
which the works have been constructed. The people 
voted affirmatively upon the question of water-works on 
July 27, 1878, and an ordinance issuing bonds passed 
the Council Aug. 5. The pumpi chinery con- 
sists of two high-pressure d = onainen, built by the 
Geo. F. Blake Manufacturing Co., of Boston. Each en- 

ne has two steam and two water cylinders, tively 

8 and 20 inches diameter, with u stroke of inches. 
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GAS AND WATER. 


Water cost the a. ef Dubuque, Iowa, last year, 
$8,084, and gas cost $6,836. 
The City Council of renee 


$55,000 for the expenses of the 
ing the current year. 

Baltimore is running a race with New York in the 
matter of steam-heating, a large amount of pipe being 
ready to lay in the former city, so that when excavatiun | The reservoir has a capacity of 4,000,000 gallons. The 
is begun the work can go on rapidly. actual cost of building the works was $39,605, the city 

The gas companies of New York City have raised the | issuing 40 bonds at a par value of $40,000. 
price o to $2.25 per thousand feet to small, and $2 of James Wyatt, Superintendent of the Water- 
and $1.75 to large consumers. They do not seem to! Works of Nashville, Tenn.: ‘‘The amount of coal con- 
fear opposition from electric-lighting companies. , the Sau 2 -_ ae oe" a 

No American publisher has ever had the courage to | 1878, , , was 49,579 bushels, a amoun' 
reproduce a $60 scientific book for $10, previous to the | consumed by the new — in six months, from Oct. 
publication of Humber’s “ Treatise on Water Supply,” | 1, 1879, to April 1, 1850, was 39,933 bushels, bein 
which is now for sale at less than one-third the price | ® erence in favor of the new engines o 
of the English edition. 9.646 bushels. The money weg the en 

Messrs. Beique & Co., the contractors of the St” at the present prices, in favor of wet pb 0 

six months, amounts to $1,036.97. And during 

Cunegonde Water-Works, Canada, now offer tolay the | the six months referred to there was about thirty 
ipes to St. Henri, and supply water on of | five million gallons more water pumped with the new 
privings of eee or twenty-five years, the con-| engines than was pumped with the old ones, and the 
tractors to collect the taxes. water raised about fifty-five feet higher with the new 

The Well Company of Kenosha, Wis., struck a fine y producing a greater 
flow of water at one thousand feet. It seemed perfectly re ; hence the r amount of water consumed. 
pare, ee 58°, and a head of f feet. The ing the same amount of work, the new engine would 

will be continued nearly four hu feet lower, | save at least half the coal. A water-main is need- 
inorder to obtain a head of sixty feet. ed from the reservoir to the high-level of the city, and 

The Board of Health of Watertown, Mass., have had | the financial condition of the Department is such that it 
analyses made of the water from fourteen wells at | can be easily paid for. 
places where nee diseases have occurred, and in| From the annual report of the Board of Water Com- 
most cases the w: has been found ee missioners of the ay of Binghamton, N. Y., for the 
and in some absolutely dangerous to use. atertown | year ending Dec. 31, 1879, we n the following sta- 
has no public water supply. ics: Total receipts, $26,628; running expenses, $8,- 

The ture of Massachusetts has passed an act |*76. The pumping machinery has run mors wna dN 
granting a renewal of the Marlboro’ charter for water- | With the exception of brief stoppages for packi 
works. Most fortunately for Marlboro,’ nature has pro- | other slight The whole amount of time it has 
vided a -fed lake, at the western end of the town, | stood during the year is fifteen hours and f 
at the base of Mt. Sligo, upon which the reservoir will | minutes, and the amount expended for 
be placed, thus giving ample pressure. The has 


presen 
at the rate of ten hoursa day. Whole amount of dust 
_The indicator at the Loughberry Water-Works, N. during the year 404 tons 1,270 Ibs. ; of bitu- 


inous coal, 40 tons 1,680 Ibs. Daily average of dust, 
coal 224 


Canada, will allow 
ater Department dur- 





than the old one, thereb 
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compound, 
, capacity gallons _—: 
Manufacturing Company, of Lock- 


of Jas. M. Atkinson, Superintendent 


| nel is to be seven 


322, B. C., where a conduit | 


peci Claudia had its source in the district of Tusculum ; | 


ipe for the new 48-inch 


(Pa.) Water-Works for the year ending 
to the Water 
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waukee 25; Dublin, Ireland, 60; London, 33, and Bir- 

ae, England, 20 gallons per capita per day. e 

length of pipe now laid in the city is 105‘, miles. 

The daily average amount of water pumped into the 

different reservoirs, including Hiland avenue, was 16,- 

1,062 gallons. At the old works the expenditures for 
the year were $85,213.95. 


a 


ELECTRICITY. 


A project is now on foot in New York City to con- 
struct a tunnel under the streets to contain all telegraph 
wires, water and gas pipes, and steam pipes. The tun- 

eet in height, and it is said it can be 
built for $7.50 per foot. 


The noted electrician Siemens, of Berlin, proposes to 
putin practice his recent successful experiments with his 
| electric motor, and has applied to the Berlin authorities 
for the right to construct a double line of railroad 
through the streets. The carriages will be narrow and 
short, and will contain ten passengers. The electro- 
dynamic machine to ar the carriages will be placed 
under the i tween the wheels, and a steam 
engine of sixty horse-power placed at the terminus to 
produce the electricity. The stoppages will be few, and 
the rate of speed about twenty miles an hour. A special 
commission of engineers bas been appointed to report 
upon the proposal. 


oe 


STREETS, DRAINAGE, ETC. 


Montreal, Can., will expend $135,200 during the cur 
rent year on streets, drainage, etc. 


Parkdale, Ontario, Can. 
tem, and petitions are 
citizens. 

The streets and alleys of Lansingburgh, N. Y., have 
been thoroughly cleaned, for the first time during the 
past twenty-five years. 


During the past month, St. Louis has expended for 
cleaning streets, $8,816; for miscellaneous repairs, 
$6,240 ; for macadam, $19,788; making a total of 
$34,845. 

A paper by Dr. Neil Carmichael, M. D., describing an 
investigation into the trap and water-closet system, was 
read lately before the EpResy bien: Society of Glasgow, 
and has since been published. He supports the theory 
that the particles ordinarily found in sewer air are not 
emanations from infectious diseases, and are not capable 
of originating them. What is more, he maintains that 
germs do not pass through a sound water trap, and 
therefore that water-traps are, for the purpose for which 
they are employed, that is, for the exclusion from 
houses of injurious substances, — trustworthy. 
They exclude, he says, the soil-pipe atmosphere to such 
an extent that what escapes through the water is so little 
in amount and so puri by filtration as to be perfectly 
harmless. Dr. Carmichael attributes the influences 
which sometimes arise where there are sinks and water- 
closets to the soil-pipes. One of his experiments demon- 
strated that a pin-point hole in a soil-pipe allows the 
passage of germs and other particles in considerable 

uantity, and a hole of that size is a source of danger. 

e whole pe deserves attention just now when so 
many Sanitarians believe in the inefficacy of sealed 
traps. Dr. Carmichael’s experiments appear to have 
been conducted in the most painstaking manner, and 
while he is urgent in his recommendations, he is not to 
be reckoned among the alarmists. ’ 

The contract for building the Moon Island Reservoir 
and section three of the outfall sewer for the Boston 
improved —— has been awarded to W. C. 
Poland & Son, of The work comprises a reser- 
voir, covering about five acres, an 11-foot by 12-foot 
outfall sewer about 5,335 feet long, an outfall chamber 
and two discharge sewers. The a estimate of 
—— and the prices for which the work will be 
one are as follows: 

187,000 cubic yards 
33.000 “ ° “ 
139,100 = 


66, 00 
5,000 
50 


17,000 
8,100 
950 
32,190 


200 
270 
850 


is in need of a sewerage sys 
being circulated among its 
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earth excavation 
borrowed earth 
dredged for embank- 
re 
aetetone wasted... 
rock excavation.... ... 


$0.38 per yard 
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rubble-stone masonry . 
block-stone masonry .. 
dimension stone “ 
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Total amount of contract............... $620.943.50 
The prcposels ranged from $515,983 to $930,680. 
Sixth annual report of the Board of Public Works of 
the city of Detroit, for the calendar year ending Jan. 
81,1 Jobn Mc in, City meer: “ The total 
of — and repaved during the year is 
7.26 miles. Of various kinds of pavements now in 
use are: Wood, 68.69 miles; cobble-stone, 6.36 
miles; Lima-stone, 9.89 miles; Medina-stone, 1.06 
miles: t, .50 mile. There have been built 


f sewers for recciving basins, making a 
; total cost of these sewers for re- 
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received from Sergeant C, F. R. Wappenhem, of the 

Signal Service Department the following table and re- 

p rt of rain-fall during the past twelve months; and also 

. Le gt the heaviest rain-falls during the years 1877, 
78, 1879: 


1 


Time during Amounts in 





Date. when inches and 
amount fell. | hundredths, | 
~eient- macigu gerade pate 

H. M. 

1877, Sept. 29......... 6 41 1.78 

“ Nov, 8 9 00 | 1.26 

I II o> cds snseiesas 2 a (Om 

© AS ons 4 50 | 1.14 

a ce ie 29 1.85 

July 31.... 0 45 2.48 

~ ca 9 00 0.96 

1878, e 3 00 0.95 

" 4 4 05 0.93 
vov. 4 9 00 1.01 

‘* Dec. 2 7 1l 1.17 

Se NE os vnddoad wes tak> «6 5 18 1.73 

“ "July 10 1 38 2.05 

TUE Ulttecd ekacdany t.canekesn 7 40 1.46 

July 23 0 10 0.99 

Sept. 2-3 7 00 2.05 

Sept. 3.. 9 40 1.16 


“The amount of rain for 1879 is 2.9 greater than the 
mean amount of oe for seven years. About 
one-third of the rain-fall for the entire year fell during | 
July and September—6.22 in. falling in July during ten | 
days, and 6.14 inches falling in September during 
fourteen days. But on July 10 there fell during one | 
hour ard thirty-eight minutes 2.05 inches, or about | 
one-th r Lof the whole amount of the month. On July | 
23, 1") of an inch fell, making a total during one hour | 
and forty-eight minutes, of 3.04 inches. he report | 
states that if the sewers were built large enough to | 
carry off this amount of water, they would be unfit | 
for any other use.” 


BRIDGES. 
Proposals are invited for the construction of a bridge 
across the Sangamon River at Petersburg, III. 


The finel appropriation of $2.250,000 for the East | 
River Bui lge yes ved the New York Legisluture, and 
was signed by Gov. Cornell on the 8th inst. 

The iron bridge which the Keystone Bridge Company 
has been building for the Little Miami Railroad Com- 
pany, over the Scioto River at Columbus, O., is nearly 
completed. Itis a beautiful structure of three spans, 
and replaces the old wooden bridge at that point. 


A large foree of workmen are at work on the draw- 
span of the new bridge at Lansingburgh, N.Y. A force 
of painters have commenced painting the iron work at 
the west end of the bridge. It is said that within thirty 
days crossing to Cohoes by the new route will be prac- 
ticable. 

On the 12th inst., J. R. Thibaudeau, President of the 
S.. Lawrence & Pacific Railroad Company, presented 
a communication to the City Council of Montreal, 
stiting that the Isle Ronde Bridge scheme had been ap- 

»yroved by D. Starke, Civil Engineer to the Minister of 
ailways and Canals, and urging the council to recom- 
mend the plan to the Ottawa government. 

The Board of Supervisors of Muscatine County | 
lowa, have awarded to the King Iron Bridge & Mfg. | 
C>., of Cleveland, Ohio, the contract for building the 
Cedar River bridge at Saulsburg Run. The bridge will 
be a wrought-iron high truss, 640 feet extreme length | 
in 4 equal spans of 160 feet each. Wher completed the 
cost will be $26,935.50 which exceeds the appropria- 
tion by $1,935.50. The difference, however, was 
promptly made up by snare citizens of the coun- 
ty. he King Iron Bridge & Mfg. Co. have built 5 
bridges across this same stream, one of them se in 
the same county, at Lord’s Ferry, and completed last 
season. Proposals were submitted by most of the lead- 
ing bridge companies in the country, and the competi- 
tion was quite close. 


- eee 
RAILROADS. 

A new street railway company is about to be organ- 
ized in Pittsburgh, Pa. A charter has been obtained. 

Surveys upon the Canadian Pacific Railway have 
heen continued east of Thunder Bay to the north end of 
Long Lake. 

The Richmond & Southern Railrcad, through Vir- 
ginia and Kentucky, will be 600 miles in length and 
cost $80,000,000. 

Surveyors have started to make the final survey of | 
the Oregon & Portland Railroad, from Point Neuf Sta- | 
tion, Idaho, to Portland, Oregon. 

The survey of the proposed extension of the Chicago | 
& Pacific line from Byron to Lanark has been com- | 
pleted, and grading will commence this week. 

If all the projects for new railroads are put into exe- 
cution, in less than five years the whole-mineral and 
timber regionsof the Western States wi!l be accessible 
by frail. 

Charles E. Worthen, who sued the Grand Trunk Rail- 
road Company for damages received by a collision in 
1876, received a verdict in the Bosten courts on the 13th 
for $45,000. 


A corps of engineers in the employ of the Ohio Central 
R tilroad Company have been en in leveling up the | 
road-bed of the old Atlantic & Lake Erie road through | 
Morris County, Ohio, by way of Mount Gilead. 
The engineers on the North Wisconsin Railroad are | 
rapidly approaching Bayfield, Wis. It is expected that) 
forty miles of the road will be ed this season, and | 
the road to Lake Superior completed by next year. 
Two new railroads from Jacksonville, Fla., are to be 
begun at once, Viz.: e Jacksonville & Fernandina 
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| road, 25 miles long, and the Jacksonville, 8t. Augustine 
| & Indian River road to St. Augustine, about 40 miles. 


The stockholders of the New York City & Northern | Survey of the Missouri River above the great 


} eld a meeting in t xe ng on 
Railroad held ting in the Drexel the 
9th, and decided to increase the capital stock from 
$2,250,000 to $3,000,000 for the purpose of finishing 
the road, now completed from Brewsters, with the ex 

ception of the bridge across the Harlem River. 


With three railroads pro on the west side of the 
| Hudson, to connect Albany with New York, in me gt 
| ent condition of business and the existing state of the 
| money market, the prospect of the early complet 

|One or more of them seems excellent. 
| profile of the third route, a continuation of the 
| Valley Railroad, has been filed at Albany. 


F. P. Kellogg. resident engineer of the Pennsylvania 
company, with his corps of engineers, has n the 
survey of the Jeffersonville, Madison & 
Railruad. Tbe survey is made for the a of reduc- 
ing the curvatures, raising and lowering grades, to 
improve and put the road in first-class condition, and 


will eneey about eight months’ time to complete the 
Work. 


A dispatch from Ottawa, Can., of the 7th says: ‘In 
a speech last night in the House of Commons the finance 
minister said in the next two years the government 
would expend $10,000,000 per annum in opening a rail- 
way from Lake eee to Winnipeg and 200 miles be- 
yond. After this $5,000,000 per annum would be ex- 
pended. The cost of a railway from Lake Superior to 
the Pacific Ocean would be no more than $60,000,000. 


| The revenue from it would pay interest on the cash and 


even more.” 


The San Francisco Post of the 30th ult. says: “ W. 
R. Morley, Chief Engineer of the Guayamas Division of 
the Atchison, Topeka & Santa Fe Railroad, will leave 
by the Panama steamer to-morrow, and the constru-- 
tion of the road will be started as soon as he arrives on 
the ground. He says that operations along the Rio 
Grande, south of Albuquerque, are being pushed for- 
ward as rapidly as possible, the track-laying progress- 
ing at the rate of a mile and a half perday. All the 
rail has been contracted for in England, but the miscel- 
lareous supplies will be brought from San Francisco. 


The Baldwin Locomotive Works have just turned out a 
passenger engine to be run over the Bound Brook route, 


| between New York and Philadelphia. itis built for speed, 
| and, it is expected, will make the distance—90 miles—in 


one bour and a half, or 90 minutes. It has a single 
pair of driving-wheels 61¢ feet in diameter, while the 
ordinary size is from 5 to 54g feet. Itis also much 
heavier than the repee ponent locomotive, its weight 
being 84,000 poun tit may not be compelled to 
stop for water, the tank is about twice the ordinary 


size with a capacity of 4000 gallons. It will be put on 
the road immediately. 


Mr. Peter F. Collins. of Philadelphia, has a contract 
for a five-mile railroad to Anglesea, N. J.—Work is 
progressing on the Atlantic & nch Broad Valley RR., 
running from Belton, 8. C., north 96 miles.——The 
grades on the Chicago, St. Louis & New Orleans RR. 
are to be lowered and 150 miles of track ballasted this 
seasun.——The Des Moines & Kansas City RR. isa new 
incorporation, with 200 miles of pro road and 
$4,000,000 projected capital.——The Line & Red 
River RR. Co. has contracted for 48 miles of new road to 
be built westward from ee ore Texas.——The 
Gainesville & Dahlonega R. from Gainesville, Ga., 
is being surveyed ecoereters to y letting of con- 
tracts. Messrs. Ross & Harris, of Portsmouth, N. H., 
have the contract for 100 miles of the International & 
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ment of Dakota, arrived in the city lastevening. \; 
Stevens has come to make an accurate and complete 


falls, and 


will couamence work just as soon as he can have boats 


built, and get the necessary outfit for the 
Three of the boats will he ccnagiotell early as" neal 
| week, and hauled to 


| 
| 
| 


ions of | and they are j 
The map and | °°#tmen and other employés he will hire at this place,” 


allkill | 





Great Nortbern Railroad, from Austin, Tex. Mr. Harris | 


isa well-known Civil Engineer, recently of the Canada 
Central Extension. Contracts, conditional on local aid, 
have been made to build the Keokuk & Northwestern 
Railroad, from Keokuk, Ia., to the line of Lee County. 
Messrs. Amasa Stone, A. B. Stone and D. P. Eels are 
the contractors. ee are being made for the new 
Lehigh Valley Railroad, from Philadelphia to Allen- 
town. 


RIVERS AND HARBORS. 
The work on the jetties of Charleston harbor is still in 


| progress. under the supervision of Gen. Gilmore, and, if 


the necessary appropriations are secured from Congress, 
will probably be completed during the next year. The 
result, as confidently anticipated, will be a depth of 
twenty-seven feet in the channel at high tide, or about 
twenty-one feet at low tide. 


The State of Massachusetts has received an offer of 
$1,000,000 from persons interested in Boston’s connec- 
tions with the West, by way of the tunnel, for a portion 
of the terminal grounds it has been enga; in redeem- 
ing from the deep water of Boston H . This offer 
will probably be accepted, and the State will also 
ably p to prepare other portions of the 700 acres 
of flats, the development of which was begun several 
years since, with the object of furnishing the railroads 
connecting Boston and the West with the most ample 


| and complete terminal facilities on the continent. 


The Dry Goods Bulletin of the 13th makes the state- 


| ment that “ through the energy of Mr. Wm. H. Vander- 
| bilt, the Dock Commissioners have leased tothe New 


York Central & Hudson River Railroad Company the 
water front on the North River from West Sixty-fifth 
to West Seventy-second streets, for forty years, at a 
rental of $15,000 a year for ten years, and an increase 
of $3,000 a year for each decade. The intention is to 
Selbhatte tes abies eee property 
is, ete. t the end of forty years, the 

and improvements revert to the au, Ample provision 
is to be made for receiving and discharging the heaviest 
cargoes, so as to facilitate the operations of produce 
dealers and the general mercantile community.” 


A dispatch from Helena, Mont. March 81, says: 


. H. E. St vens, Bt. 
Capt. Edward Maguire, Chief 


dated 
Paul, civil assistant to 
Engineer of the Depart 


prob- | Ca 
in 


S| Bridge was introduced 


ianapolis | 


| hei 


the river at Stubb’s ferry opposite 
Helena, there to be launched, manned anda 
the initiatory work. The survey, com » It is ex. 
epee will consume about sixty days. . Stevens has 

wo assistants, who are on the way from St. Pau! here 
to arrive in a few days. The 


equipped for 


At the request of a 
aston, Me., a petition 
tion on the East River. 


number of citizens of Thom. 
the destruction of naviga- 
y the erection of the Brooklyn 
nto the United States Senate a 
short time by Senator Blaine, and was referred by 
that body to its committee on commerce. The citizens 
of Maine complain particularly of the height of the 
bridge, claiming that it is not the requisite 135 feet re. 
quired by the act March 3, 1869, and that certain yes. 
sels, in order to pass under it, have to lower their top- 
masts. The President of the Bridge Company, how- 
ever, asserts that the act of Co had been fully 
complied with. They claim that the height of the 
bridge was 135 feet at 80 tem ture, and the 
t of the cable 139 feet 7 inches; that the deflection 
at 100 degrees temperature was 4 inches; that they 
had adopted as datum plane ‘‘mean low water,” when 
the act said 135 feet above ‘‘mean high water, spring 
tide,” and that they had allowed an average of six inches 
more than mean high water for the spring tide, 
making the actual height of the bridge 135 feet 6 
inches. 
ape ainibaict 
BUILDING. 

The new Detroit, Grand Haven & Milwaukee Railroad 
elevator is rapidly approaching completion. 

The Chicago & Western Indiana Railroad Company 
will build, in Chicago, a freight depot, 60 by 351 feet. to 
cost $32,000. 

The First Regiment, National Guard, of Philadelphia, 
will erect an armory at the corner of Broad and Callow- 
hill streets, at a cost of $120,000. 

The contract for the iron work on the United States 
Custom House at St. Louis, Mo., has been awarded to 
the Phenix [ron Company, of Trenton, N. J. 

It is reported that a new hotel of magnificent propor- 
tions is to be built on Exchange street, Buffalo, N. Y., 
by ——- company, on the land east of the Washington 

loc 

The contract for the office buildings for the Astor 
estate, Nos. 21 and 23 West Twenty-sixth street, New 


York City, has been awarded to Messrs. D. C. Weeks & 
Son for $60,000. 


The contract for constructing the baiting roper of 
the projected West-side Union Depot in icone has 
been awarded to a Mr. Bryant. The contract for the iron 
roof has not yet been let. 


The plans for improving the Court-House of Toronto, 
Canada, at a cost of $50,000, are being discussed by a 
special committee of the York County Council. A few 
members advocate the erection of a new building. 


On the 6th inst., Congress passed three bills under 
suspensions of the rules, to erect public buildings in 
Kentucky, West Virginia and Ohio. The amount ap- 
propriated by the three bills passed is about $400,000. 

The Building Committee of the New York Stock Ex- 
change invited Mr. R. M. Hunt, Mr. R. H. Fenwick, Mr. 
N. Le Brun, Mr. Arthur Gilman and Messrs. Peabody & 
Stearns to submit d s for their new building. ey 
have not yet made a choice. 


The Live 1 and London and Giobe Insurance Com 
pany has devided to erecta building corner of Pine and 
illiam streets, New York City. The total cost, includi 
the site, which was $175,000, will be about $350,000. 

Work will commence May 1. 

The County Commissioners of Grant County, Ind, 
have refused to award the contract for the Court House. 
When the plan was ad it was w the tee 
that the buiiding w not cost over $112 . The 
amount asked by the contractors was $136,000. 

At Dover, N. H., work is immediately to be commenced 
on a large mill for the Cocheco company. The length 
of the new mill, when completed, be 700 feet, and 
it will contain 58,000 spindles, a number equal to the 
capacity of all the present mills of the city put together. 
Half the machinery in the new mill will be entirely 
new. 

The State Board of Public Works, of West Virginia, 
has sores ae contract ool buil ing the oll - 

to H. H. Shephard, who built present Capi 

ling. The buil ree ae costa 
tmnillion. The present | g calls for {50.000 The 
—— under contract must be finished by May 1, 


The contract ~ new hotel which is to be built at 


guests. The furnishing of the 
hotel will cost $75,000. The building will be ready for 
guests June 15. 

Additional Bessemer plant is bei: 
the — steel works. The building 
158 x feet, and covered with an iron roof; 
ee Se in 
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In the early history of the public improvements 
of Providence, lotteries were used to raise funds. 
As the colony increased in population and wealth | 
more legitimate methods were adopted. Improve- | 
ments were, however, made under the direction of | 
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= 
lines and grades for all parties who have given no- 
tice of intention to build: he is to inspect all con- 
tract work, and he has the power to stop all such 
when he is not satisfied with the manner in which 
it is being done. The ** Public Works,” which, by 
ordinance the City Engineer of Providence is re- 
quired annually to report upon, include water 
supply, sewerage, highways, public grounds and 
parks, river and harbor works, bridges, public 
buildings, cemeteries, provision for street lighting 
and protection against fire. The salary is $5,000 
perannum. Here is variety and extent sufficient 
for a man of great abilities and unceasing industry. 
We have been particular in enumerating his duties 
in order to compare them with those of other city 
engineers of whom we will have something to say 
in these columns hereafter. 

The first mention of a City Engineer in the of- 
ficial records of Providence occurs in the ** City 
Manual” of 1869-70, where Charles E. Paine ap- 
pears in the list of city ofticers, appointed June 7, 
1869, as City Engineer, with a salary of $3,000 per 
annum. No mention is made of the creation of 
such an important office, in the Mayor's message 
of that year and, with the exceptionof an appro- 
priation of $1,000, made Aug. 9 for expenses for 


| the balance of the year, and which is charged to 


the Tax Assessor's Department, no further refer- 
ence to the office appears in the public records, 
Mr. Paine was City Engineer till Feb. 5, 
when Mr. Samuel M. Gray, formerly Assistant 
Engineer on the water-works construction, was 
elected to the oftice, which he still holds. In 1870, 
Mr. Paine had a staff of eight assistants, and an 
appropriation of $3,000 for expenses; in 1872, the 


1877, 


’ 


such surveyors or engineers as could secure the 
work from the City Council; no regular system of 


| sewerage, water supply, or street improvement was | 


followed until May 29, 1869, when an ordinance 
was passed creating the office of City Engineer, 
and defining his duties. 








assistants numbered thirteen, and the appropri- 
ation was $8,000. The office was further hunored 
| by the appointment of a ‘* Committee on the City 
| Engineer’s Departmept,” with the Mayor for Chair- 


man, 


The year 1873 is distinguished in the engineering 
annals of Providence by the first appearance of 
an Annual Report of the City Engineer, it being 
dated Jan. 13, 1873, and giving a very full accoune 
of the business of that department for the preced- 
ing year. The character of the work performed 
was principally surveying and mapping for street 
improvements, for the assessor’s and recorder’s 
office, for the Roger Williams Park and for burial 
grounds, and a short time on bridge plans. The 
construction of the water-works and sewers that 
was then in progress was under tine direction of the 
Water Commissioners and their Ergineer. The pay 
of assistant engineers ranged from $5 to $214 per 
day; students received $1, draughtsmen received 
$3; they were all required to furnish their own in- 


| struments, and they received pay only for the time 


actually employed. 

Once on a time there came to a land surveyor, in 
the then rapidly-expanding city of Chicago, the 
President of a ‘*‘ County Land Drainage Commis- 
sion,” which, at the time, had the power to dis- 
burse some of the public funds. He wanted a 
Chief Engineer,” and the pay was $3 per diem for 
the ** chief” and $1.50 per diem for assistants. The 








| | 
fications, relative to the riveted work. These cover | 
many disputed points, and foreshadow the require- 
ments engineers will hereafter make in the method 
of manufacturing riveted structures. The specifica 
| tions state: ‘ Riveting must be performed with 
power wherever possible, and the rivets must com- 
pletely fill truly matched holes. Rivets must have 
» ; cine Sse | hemispherical heads, and of uniform size for the 
' aes . 5 | same sized rivets throughout the work—heads 
_ “ ——, sahara oe oar must be neatly formed and full, and be concentric 
anne eae one on peaks ee eae | with rivet holes. In all cases where rivets are used 
ogre? os tle ea in the arate te aaa for transmitting strain, and not simply for holding 
jen for the benefit of the Hahnemann Hospital | parts together (asin the compounding of sections) 
— iat alain aielnay rtion of | te several parts tobe united must be punched 
plage drs sit px oo tt cae ea the exact size of the rivet to be used, assembled in 
= ‘id dusts of Siocinn acai outright oan | position, and then reamed or drilled out exactly 
saa wounding several others, ladies oa gen- | fy Of an inch larger, so that the cold rivet will have 
tlemen. The building is owned by the New York | 2” absolutely uniform clearance throughout its 
& Harlem Railroad Company, who had the portion | whole ae nd eae parts ors a 
straining by drift bolts will be permitted, and the 
that fell erected Oatmeal finished piece of work must be free from twists, 
WE publish in this issue the bids for material bends or open joints.” bata 
and work advertised for by the Department of| Mr. Alfred P. Boller, of 71 Broadway, is Chief 
Public Works. The prices named for iron pipe, Engineer of the West Side & Yonkers Railway, and 
hydrants, stop-cocks, etc., can be accepted as the re C. - Cook the Resident Enginner in charge of | 
minimum of such goods in New York. The bids|*®e work. a 
for Inbor cannot. The lowest bid for work! yy CITY OF PROVIDENCE, R. 1. 
amounts to $9,196, To execute this properly | 
and leave a margin at the present prices 
for labor and material would be impossible 
under ordinary circumstances; yet the con- 
tractor may have peculiar facilities which will en- 
able him to execute this contract at a little more 
than half the expense required by others. An in- 
stance of this kind occurred recently, where about 
7,000 yards of filling in the upper portion of the | 
city was awarded to a man at seemingly ridicu- | 
lously-low figures. It was afterward learned that 
he had extensive building operations in adjacent 
streets, and by obtaining the contract could fill the 
— apn — nage ae — a collage. €S| The present ordinance requires that the City En- | 
of this dexeription ‘make it impossible that the gineer, of Providence, shall perform all such ser- | 
antes — oe be taken as criterions for vices for the city as properly come under the di- | 
labor: ins How’ York City. rection of a Civil Engineer or Surveyor. He shall | 
i ae eae be consulted on all matters relating to public im-' 
NOTES: GN ENGINEER! mG IN NEW YORK | provements of every kind, where the advice of an 
AND ‘VICINITY. engineer or surveyor would be of service. He | 
HaRLEM RIVER BrRIDGE.—This bridge is being shall take charge of all such structures and public 
built by the West Side & Yonkers Railway, and | works of the city as the City Council may direct, 
crosses the Harlem River, a short distance below | preparing plans, specifications and contracts there- 
High Bridge, the southwestern approach being at | for, and measuring and certifying for the work 
the end of Eighth avenue, and the terminus of the|done. He shall make such surveys, plans, esti- 
Metropolitan Elevated Railroad. From this side | mates and descriptions, and take such levels, and 
there are four lattice-girder spans, of 60 feet each, | furnish all such information in relation to the 
extending to the bridge proper, there being one| grading, laying out, enlarging, straightening | 
deck-span, of 100 feet in length, to the draw. | or otherwise altering streets as may be required by | 
The draw will be 30) feet long, pin connected, the | the City Council. | 
pivot resting upon a stone pier, upon a sub-foun-| The City Engineer has the power of appointing | 
dation of piles. Upon the upper side of this is | and discharging his assistants, and of fixing their 
another deck span of 100 feet, three lattice spans | salaries, subject to the approval of the committee | 
of 60 feet each, another span of 8915 feet across the | on his department. He is required to report an- 
Spuyten Duyvil Railroad, then ten plate-girder | nually, or oftener if necessary, on the condition of | 
spans of 25 feet each. the bridges within the city limits. He is, by virtue | 
The form and materials of the foundations de- of his office, Chief Engineer of the Providence 
pend almost wholly upon the nature of the ground | Water-Works, and is required to perform all | 
encountered. Upon the lower side and across the | such services in relation to the water-works as the Engineer might be called upon to make surveys, 
river borings have been made, which show the | Board of Water Commissioners may require. He | estimates, measurements, etc., in connection with 
earth to be divided into strata; the first being mud, | has charge of the construction and maintenance | the office at any and all times; his other patrons 
which averages 18 feet in depth; the second, quick | of the sewers, under the direction of the Board of | might wait or g« > elsewhere with their surveys. The 
sand, about 10 feet deep, and the final clay. The | Water Commissioners. He shall have the custody | surveyor’s practice was worth, at the time, about 
foundations of the piers will be pile, sunk to various | of all plans relative to all work under his charge, $10 per diem, net, and he very naturally inquired 
depths, with concrete filling, and masonry pier. | and shall keep the same properly classified and in| where his profits were to ‘*come in.” ‘* Make 
Work is now progressing on this side of the river, |dexed. He shall furnish such plats relating to the days,” said the worthy official. The surveyor 
the piles being driven as rapidly as possible. The | streets and highways, as may be required in the didn’t grab at the liberal offer, and so did not get 
average depth of water below mean high tide is 25 | officeof the City Clerk. He shall keep arecord, with | the sinecure. But the principle of ‘* making days” 
feet, and from, mean high tide to the bottom of the | proper references and index, of the location of all| must underlie the practice of per diem payment. 
rail about 31 feet. The bulkheads, as established by | stone or other bounds which have been already, cr | There are many good and thoroughly conscientious 
the government, are 200 feet each side of the | which may hereafter be, set for the purpose of de- surveyors now serving various towns and cities in 
pivot; the clear passage-way for vessels will be 120 fining’the lines of any highway, street or avenue | this country on this plan. There are com- 
feet each side of the centre. The draw will be | of the city; and he shall also keep a record, alpha- |paratively few public improvements being 
worked by steam-power. betically arranged, of all highways, streets or ave- | made, and the matter can be readily dis- 
One very important feature in the superstructure | nues in the city which have already been, or may posed of that way, and we doubt not that 
of this bridge, and one which deeply interests both | hereafter be, declared public highways, with the _ some cases towns get fairly honest returns, 
engineers and builders, is introduced in the speci-' date of such declaration. He shall give the street ' as the public work is but a portionjof the private 
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practice of the surveyor, and he neglects no other 
of his clients for the city or town by which he is 
employed. But allowing this for small places; in a 
city or town of tive thousand or more inhabitants, 
if an engineer is to be employed at all, he should 
hb: paid a salary commensurate with the extent 
and importance of the work to be done, and let 
him supplement with his private practice if neces- 
sary. When assistant engineers are employed, 
they should be paid salaries, not  day- 
laborers’ *‘ wages.” with a time-keeper to check 


them. As well hang a bell-punch to their necks at | 


once and oblige them to record every shower 
which helped to * make days.” every accident 
that delayed operations in the field, or oftice: every 
holiday, which to them of all the City Hall em- 
ployes was no holiday ; every lull in city improve- 


ments; every ending of a survey in the middle of | 


an afternoon: the winter months: every excuse 
that would shorten up their time—against them- 
selves. From our personal inquiries we assert that 
no city or town of any consequence can afford to 
pay the assistants of the City Engineer's office by 


the dav. It is demoralizing tc the assistants: it is| 
it puts a premium on) 


expensive for the city : 
** dawdling.” and it will bring no credit to the Chief 


Engineer, who, of course, must let each man keep | 
hisown time or set up a system of espionage that no | 
Civil Engineer should submit to. It is better that | 
fewer men be employed at good honest pay for | 


honest work. As long as civil engineers and sur- 
veyors submit to ‘“ wages,” so long will they re- 
main as near to the grade of their axemen as pa- 
trons can keep them. The salaries of American 


engineers are not ‘*bonanzas” of wealth, and| 


whatever influence can be brought to bear to in- 
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be. He “runs” the entire engineering of the city, | twenty feet more of clay and 400 feet of slate rock 
and asa city is mainly a product of engineering in which they are now working. 
skill in making it a habitable locality in which peo-| Mr. George S. Rice, Secretary of the Boston 
ple can live comfortably, healthfully and prosper- | Society of Civil Engineers. who for the past four 
ously, so in Providence has the skill of the Civil years has been an assistant engineer on the Bi ston 
Engineer been recognized and to him is paid the | Improved Sewerage Works, has been appointed 
largest salary of any public ofticial. manager of the Boston & Arizona Mining «& 
The present City Engineer of Providence believes Smelting Company, with hea¢-yuarters at Tir). 
that ** good, practical results. at a moderate cost,” | stone. Ariz. Mr. Rice is a graduate of the Law. 
can best be secured by a ‘systematic organiza- | rence Scientific School at Cambridge ; he was » 
tion.” A distinguished author bas written in a| assistant engineer on the construction of the 
little book,* which should be a daily reference-| Lowell Water-Works and also on the Boston Addi- 
manual of every business man: “ There is not an | tional Supply Works. 
individual in the community whom it does not : ——— —— 
much concern that there should be amongst his | ENGINEERS’ SOCIETIES. 
fellow-countrymen persons especially skilled in the | ~- 
art of organization. Half the labor of the most |ENGINEERS’ SOCIETY OF WESTERN PENN. 
laborious people in the world is either totally | SYLVANIA. 


wasted, or is of such an imperfect character as to | : , 

require much further labor; which evils need wot At a meeting of this Society, held at Pittsburgh, 
have been, if there had existed considerable skill | °” the 21st inst., a paper upon * Steel in Construc- 
in organizing. Moreover, the destruction of life, tion,” was read by Mr. A. F. Hill, of New York. 
the loss of comfort, the waste of time, and the | As the — oe’ ae ee eet impor. 
withering-up of enjoyment, which take place from | @"€e: and indicates great research and originality, 
a want of this skill, are almost incalculable. * * *, V® intend publishing it as soon as space will 
Parsimony is often a great hindrance to good | permit. . 
organization. There is work to be done. which 


requires fourteen persons to do it, and it may be | : ; aa 
absolutely mischievous to employ only nine. The | The usual fortnightly meeting of this Society was 


thing is attempted ta be done, and is not done; and held on Wednesday, April 7, at the Royal Institu. 
the plan which is sought to be carried out obtains tion, Colquitt street, Mr. Alexander Ross. Presi- 
the ill-reputation of being impracticable, simply | 4¢®t. in the chair, when a paper on *‘ The sinking 
because adequate means have not been provided to | Of @ shaft in Flintshire under exceptional difticul- 


bring it into practice. It has been demanded from | ties, with - description of the pumping gear as 
a pony to do the work of a dray-horse. * * * #} fixed therein,” was read by Mr, William C. Pagan. 


Two essential qualities in a good organizer are a The author, after a few observations on the subject 
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crease them should be exerted. One influence thorough and constant perception of the end in| 
should be the point-blank refusal of every respect-| View and a power of dealing with masses of de- | 
able assistant to work for ‘day's wages” for any | tails, never forgetting that they are details, and | 
city or town, and they should be sustained in their | not becoming their slave.” 

position by the City Engineers. Drive the incom- Mr. Samuel M. Gray, City Engineer of Provi- 
petant men out of the profession, and make it an dence, is a first-class organizer of labor. With 
object for the best men to remain in, instead of to; large and ever-increasing responsibilities thrown 


of the paper, described generally the site and di 
mensions of the shaft, which was stated to be 
13.0 x 10.0 x 486 feet deep, and gave some familiar 
illustrations by which to compare the magnitude 
of the pit work, which had occasionally to raise i2 
cubic yards of water per minute to a height of 366 
feet. After these introductory remarks, he ar- 


the contrary. 
At the close of Mr. Paine’s term of oftice, in 
February, 1877, the salary of Chief Engineer was 


upon him with his oftice, he immediately set about | ranged the subject into three divisions, the first 
organizing a City Engineer's oftice. which, until the being « description of the pumps, with their weights 
contrary is proved, we maintain is the model City |(which in their case amounted to about 160 tons): 


$3,000 per annum; the number of assistant had in-| Engineer’s office of America. In the new and 
creased to 20, and the office expenses for the pre-| magnificent City Hall, the finest appointed public | 
ceding year amounted to $19,500. Mr. Paine states | building of its size in this country, he selected a 
that his aim had beén * to secure good, practical | suite of rooms extending the entire length of one 
results at a moderate cost,” rather than ‘a splen-| Side of the building, and dividing it up to suit his 
did display of systematic organization, or infin-| own plans, arranged it as shown in the accom- 
itesimally new deductions from the merely ap-| panying illustration. Feeling the need of the most 
proximate data of theory.” | complete machinery to enable him tv do the work 
We have, no doubt, Mr, Paine found his office a} of the office ut . minimum of expense and labor, 
difticult one. He had no precedent, there was no | he lost no time in devising all necessary furniture 
previous organization, the duties of the office were | and appliances ; and while other officials were dal- 
unknown to the people, there were overseers of | lying, only to meet with defeat in their solicited 
bridges, highways, etc., involving a conflict apyHopatasiom, he had carried his point and got 
of authority, and there was also another large de- | 4!! he asked for or wanted. 
partment of Engineering existing in the City Gov- | With the consolidation of the water-works and 
ernment, from which some jealousies might be | 5°WeTs8e systems with the other engineering of 
. | the city, the staff of assistants was increased, 
Mr. Samuel M, Gray. the second, and present a een ween, Bed, :Miep: snaps was divided 
City Engineer of Providence, was Assistant Engi- aa pee, the bens Of cach of which; wan 
e ; : | held to strict accountability for all work done un- | 
neer in charge of the Pattaconset pumping station, | daw lake diveishiin: toad aia th 1 Silleed ante! 
under Mr. J. Herbert Shedd, from the commence: ! : SE EO® ONT Seen POR: 


er : lgated was, ts is- | 
ment of that work till its completion, when, in| See gated was, that there “should be no nes 


1877, he was elected City Engineer. With his ac- | lll ipo deinen 
cession to the office, the entire engineering of the | PERSONAL. 
city was consolidated under one management; and | —— 
from that time to the present the duties of the En-| Phinehas Ball, Civil Engineer, of Worcester, 
gineer have been increased until, within a month | Mass., who is now constructing the Brockton’ 
past, a Board of Public Works was established, of | Water-Works, was called to Gloucester. Mass., 
which the Engineer was made one of the Commis- | last Saturday, to consult in reference to building 
sioners. new works in that city. 

In Chicago, the City Engineer islittle more than (| Mr. J. A. Whipple, of Boston, is sinking an Ar- 
Chief Engineer of the water-works; in Philadel- | tesian well in that city for the purpose of finding a_ 
phia there is an intricate and infinitesimal divis-| large supply of pure water. In sinking the well, 
ion of engineering responsibility: in New York | Which is 74; in. in diameter, they have already 
City are numerous ** bureaus;” in these and other | bored through six feet of filling, forty feet of mud, 
cities of the Union, the oftice is more or less re- | Dinety-five feet of blue clay, a stratum of coarse 
xtricted by politicians; in Providence the City En-| gravel, containing a small quantity of water, 


gineer is actually what his title proclaims him to! + arthur Helps’ “ Essays on Organization in Daily Life” 





supposed to spring. 


the methods taken in fixing them, bot! as sinking 
pumps and also as permanently fixed, with a few 
remarks upon the engine, engine house, boilers and 
chimney. The second division treated of the sink- 
ing of the shaft, describing the different strata 
passed through, the extraordinary hardness of some 
of these, and the difticulties caused by the influx of 
water, amounting at one period to upward of 
1,000 gallons per minute. He then made some re- 
marks upon the use of dynamite in wet sinking. 
and brought this division of his subject to a conclu- 
sion by describing the phenomena of the presence 
of a larger body of water in immediate proximity. 
and the bursting in of this water. The third di- 
vision was devoted to an account of the submerg- 
ing and loss of the pumps, very full details being 
given of the various devices and expedients used in 
their recovery—all the more interesting from the 
fact that it was found eventually that the bulk of 
water and the inflow together were such as to test 
most severely the endurance and capacity of the 
pumps. The paper was brought to a conclusion 
by a graphic description of the final operations for 
the recovery of the pumps, and a few observations 
upon the anxieties attendant upon superintending 
works of this class when life and property were at 


stake. 
-~—- eee — —— 
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The Twelfth Annual Convention of the Society 
will be held at St. Louis, Mo., beginning Tuesday, 
May 25th, 1880, 

Sessions for the consideration of professioua! 
subjects, and one for the transaction of busines>. 


| will be held. 


The details of the programme will be announce? 


as soon as determined by thy 1d¢al committee. 


The topics of papers CLXXV to CLXXXIX pub- 
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EXPLANATIONS OF DIAGRAM. 





OT Engineer's desks. 
J, KL, R, 8, U, V, W.—Draughting tables. 
D, M, T—Fiat- desks. 
» ve -top s. 
F.—High doub . 
O, P.—Flat-top desk tabies. 
. racks. 
.—High desk for draughting, writing and other waprten, 


at one time by one movement. Shelf on the end is for use 


with table W. 

Y.—Book cases with an open shelf under each for ink 
peseere and other drawing implements needed while draught- 
ng. 

Z.~Safe. 

A A,—City Engineer's plan and document case, with exten- 
sion top to slide out in front. 

8 B.—Committee table. 

C C.—Wardrobe. 

D D.—Plan case with draughting-board top. 

E E.—Book case and instrument cupboard, 

F F.—Instrument table. 

G G.—Document case, with drawers and pigeon-hole cup- 
hoarus. 

H H.—Library book-case. 

1 I.—Letter press and copy-book case, with drawers for 
blanks, stationery, ete. The copy-book case on top is made 
with sliding front. One press is worked by hydrostatic 
pressure. 


SCALE OF FEET 


Ghibli isi des eed ‘i 
5 7) 46 y 





FLOOR PLAN OF CITY ENGINEER’S OFFICE, PROVIDENCE, R. I. 


ete, tation ks and documents. 15. H. J. Reynolds, Principal Grade . 
K K.—Wardrobe. X X.—Umbrella racks. 16, W. P. Andrews, Principal Grade Department. 
L L.—Plan case, 3 ft. high, drawing-board top, drawers Y Y.—Telegraph instrument, operated by water, connected | 17. Charles A. Harper, Assistant Grade Department. 
dotted in on sketch. with pumping stations, etc., private line; also telephone con- 
M M.—Paper table, with roll of brown paper at back, six nected with the exchange. 
drawers for other kinds of paper at front, one of whichisof| ZZ-—Special staircase leading to rooms on next floor, 


JJ. -Counters with drawers for printed reports, plans, boards, compartments and pigeon-holes for field and ver 14. C. M, Hunt, Assistant Grade nee. . 


18, 
19, J. W. Keily, Draughtsman Grade Department, 


J 
20. W. G. Brennen, in charge Cit sation 
. F. N. Wales, Assistant sy y ent. 
y, 





the full length of the case under the roll, and is divided into | where plans, books and instruments and other articles n t) 21. F 
, compartments for rolls of white mounted. — and traci likely to be often wanted, also long rods, poles, tvols, etc., are | 22. J. V. Dart, in charge G Department. 
per and tracing cloth; the top drawer is 9 iuches deep, and kept. The making and repairing of tapes, painting of rods, | 23. O. in ore Sewer Department. 
is used for odd pieces; in the four lower drawers are kept and work of similar nature, is here done; also, printing by 24. L. Sweet, neipal Sewer Department, 
| Whatman, ledger and cross-section papers. At the rear of | blue process, in connection with which there is a special case | 25. H. N. Francis, Pri and Harbor Department, 
the case, extending half its length, are two deep drawers, | of drawers, with twenty sizes of paper sensitized and for | and in charge Street District. 


each of which are partitioned into twenty-seven compart- | sensitizing properly arranged, and all negatives for copying: 26. Same 
ments, for records, An offset is made at the rear of the case One of the rooms up stairs contains the meteorological | 27. $ Alexander, Assistant Sewer Department. 


for the roll, which is so hung on supports as to bring the top| pedeetas, 28. F. R. Arnold, Assistant Sewer Department. 
of the wooden roil for brown paper on a level with the top| No. SEATS. 29. E. P. Dawley, Principal Sewer t. 
of the case, x ey Engineer, Samuel M. Gray. 30. J. E. Bowen, Principal Sewer nt, N. Burial 
N N.—Plan case, 3 ft. high, drawing-board top. | 2. C. K. Swan. Ground and miscellaneous work 
O O.—Plan case, 4/1” high, with 30 shallow drawers for| 3. A. C. Williams, Clerk. 31. Same as above. 
, sectional maps of general survey of oy. There are two 4. H. F. Payton. Assistant Clerk. 32. J. 8S. Wood, Assistant Water Department. 
compartments over drawers with hinged covers for large-| 5. F. A. Gladding. in cha of Street Line Department. 33. 
rolled plans. 6. T. W. Murphy, Assistant Bridge and Harbor Department. | 34. E. B, Weston, in charge Water Department. 
P P.—Grade book case, 4 6’ high. with shelves and vertical! 7. W.D. Bullock, in charge of Bridge and Harbor Depart- | 35. F. J. Fuller, Assistant Water Department. 
compartments in cupboard for seventeen books of profiles | ment. 36. G. B. Francis, Principal Water Department. 
and six books of written grades. Below the cupboard there| 8. H. E. Sherman, Principal Street Line Department. 37. L. B, Vaughan, Assistant. 
are three drawers partitioned for thirty large-rolled sectional | 9. T. Robinson, Assistant Street Line Department. 38. F. Allen, in charge of office. 
to ~ maps of city. 10, E. W. Ross, Assistant Street Line Department. 
99. ardrobe, | 11, F. B. Bourne, Principal Street Line Department. 40. Electric call buttons, coanecens with bells 42, 43, 44. 
S S.—Plan case, 3 ft. high, drawing-board top. 12. J. D. Fitts, in charge of Public Buildings and Parks De- . Electric call buttons, corm ing with bells 43, 44. 


T T. U U.—Wardrobe. | partment, and Principal to Street Line Department 
V V.—Case in alcove, 10 ft. high, with drawers and cup-' 13. W. H. Silloway, Assistant to above. 
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Tished in the transactions during the past year will work tables as he inquires about a snare and a de- | 


be discussed. 

The following papers also will be printed and 
ready for distribution before the time of the Con- 
vention : 

Note on Kutter’s Diayram, By Charles H. Swan. 

The New York and Brooklyn Bridge —— 
and Superstructure, By F, Collingwood. 

Experiments with Apparatus for Testing Cements. 

By Alfred Noble: with’ discussion on testing 

cement by F. Collingwood, D. W. Cunningham, 

«. Latimer, F. O. Norton, F. Rinecker, W. Sooy 

Smith, D. J. Whittemore, 

Design and Construction Table for Egg-shaped 

Sewers. By C. G, Force, 

The Preservation of Timber. By J. W. Putnam. 
On the Variations due to Orthogonal Strains in the 

Elastic Limit in Metals, and on its Practical Value 

and more important applications, 

Thurston. 

Members of the Society are earnestly requested 
to furnish information or memoranda upon any of 
the subjects referred to, 
expected to take part in tife discussions, either in 
person or by sending to the Secretary notes ‘for 
presentation, In either case it will assist the 


By R. H. | 


lusion for anything except preliminary estimates. 
With proper cross-sectioning one can compute the 
quantities by the prismoidal formula in about the 
same time as it can be taken from tables, As aver- 
ng the end areas nearly always gives the quan- 
tities too large, it will well pay for the extra time, 
if any is required, to compute all quantities for final 
estimates by the prismoidal formula. 
I will add, J, B. Davis, C. E., Assistant Professor 
of Civil Engineering, at the University of Michi- 
_gan, has, by a modification of the method given in 
Henck’s * Field Book for Engineers,” rendered the 
| applications of the formula quite expeditious, 
re. D. 


THE TAY BRIDGE. 


6 WESTMINSTER CHAMBERS, ' 
: Lonpon, 8. W., April 3, 1880. 4 
EDITOR ENGINEERING NEWS : 
| Referring to your issue of March 20, Mr. Clarke | 
| is right when he remarks that I do not appreciate | 
| the lessons to be learned from the failure of the | 
Tay Brdge. I am of opinion that the lessons, 


| 


| at school, or while an apprentice. 
As regards cast and wrought iron, I quite think | 
| that where a pier is restricted in base so that it | 


mittee in arranging the details for sessions of the | constructed wholly of wrought jron, and the up- | 


APRIL 24, 1880, 


ye 


It has occurred that some have left the Societ 


— 
— 


| because persons whom they considered un ort}, 


have been admitted. It may be that others jay, 
left or will leave it because persons whom a ny). 
ber of others deem unfit for membership cay yo 
be admitted, But never before, either from yey. 
bers or outsiders, have disgraceful “ rule or rujy 
threats been made to compel the election or 6. )), 
sion of any body. 


It may be that the present conditions of elect. 
are hot the wisest that can be devised, It may |, 
that some members are too ** Conservative.” yy j) 


is even possible that some may be too eager {i 
changes, Suggestions for improvements are «| 
ways acceptable, but the majority must rule. and 
the members in general are rather too inde penden 
to be bullied into any course of action by threats. 
from either inside or outside of the organizativy, 
The sentiment of the members was express: d oy 
this very question in a vote on the constitutional 
amendments two years ago, when, after a ful! dis. 
cussion for some months, the letter ballot, on Jay 
2, 1878, resulted as follows: 

1, That five per cent. of the votes should be ry 


They are also invited and | bought by this disaster should have been mastered | quired to exclude candidates—yeas, 20: nays, \7 


2, That ten negative ballots should exclu 
yeas, 9; nays, 100. 
3%. That five negative ballots should exclude 


Com-| may have to act as a cantilever, that it should be | yeas, 92; nays, 26. 


The minority then did not threaten to busi 


Convention, if members expecting to take part in| Tight columns thoroughly incorporated with the things,” because they were outnumbered four to 


the discussions will notify the Secretary at once to 
that effect. 

Excursions by river and by rail frém St, Louis 
are contemplated, and the arrangements for them 
are in progress. The Secretary is instructed to 
state that it is permissible that members of the 
Society should be accompanied by their families. 

Under the rule adopted by the Society in refer- 
ence to invitations to Conventions, the members of 
other engineering organizations, also the editors of 
professional journals exchanging with this Society 
will be invited to attend the Convention and the 
Excursions connected therewith, 

The details of arrangements are now being per- 
fected and will soon be announced, 

You are invited to attend the Convention and 
take part in the discussions and excursions. 

Please notify the Secretary whether you will at- 
tend, and, whether you will present a paper or take 
part in special discussions. 

T. J. WHItMAN, Secretary Local Committee, St. 
Louis; JOHN BoGart, Secretary A. 8. C. E. 

104 East 20th Street, New York, April 7th, 1880. 


There was no paper read at the regular meeting, 
held on Wednesday evening, but a number of sub- 
jects of interest to engineers were discussed, and 
the meeting was one of the most interesting and 
valuable that bas been held. Members who 
hive the opportunity to attend these meetings and 
do not, scarcely realize how much they are losers 
by frequent absence, 





CORRESPONDENCE, 
SELF-READING LEVEL-RODS. 
130 BOYLSTON StT., BosTON, April 17, 1880. 
EprroR ENGINEERING NEWS : 
In reply to query by ** Subscriber,” in to-day’s 


foundations on which they rest; but when the! one; neither did they resign in disgust; but. lik: 
ore : a : 
pier is so designed that the columns can be sub- | sensible men, they continued to work for and with 
| Jected to a direct thrust, 1 have yet to learn that | the Society, enjoying its privileges, striving 
| cast-iron should be altogether discarded. There are | maintain its good repute, and oe all petty 
| dozens of bridges in Europe supported by cast-iron | and personal pique for the good of the profession 
braced piers. In conclusion, I will only add that! As I have no threats of underhanded injury to 
long cast-iron columns are undoubtedly subject to | make, whether in the majority or the minority, | 
flaws, but with a proper specification and a careful | am neither afraid nor ashamed to subscribe myself, 
| inspector, these may be detected. When a man is Your obedient servant, 
| known to be a rogue, he ought to be no longer, April 19, 1880. J. R. Croks, 
| dangerous; so with cast iron; those who know its! (Mr, Croes is one of the mort active and valuabl 
| merits and demerits can make it a very useful ser- hnlioed ak tien ‘kuneniceds tinitabe’ af Civil Ens 
| vant. Guamam Garre, Amoo. 3.1.6 RB | BO Se eens nore IVE Eng! 
neers, and being an officer of the Society also. 


s ; ALBANY, N. Y., April 17, 1880. | writes from a stand-point of familiar knowledge of 
Ebrtok ENGINEERING NEWS : the workings of the Society. We have received 
I inclose herewith a reply to one of R. O, D.| F* sti oe : seek 

| Mann’s queries. Prolong the diagonal A C to ©”, | 5°Yer personal and written COMMU cations on 
making CC’ equal to the side of the square. | the subject in question in support of what we have 
From C draw ” D’ parallel and equal to CD. written, but did not choose to publish them. We 
|Join D’ and A. The line D’ A will cut C D at a prefer to publish that of Mr. Croes, as it places the 
| point E, making C' £ equal to the radius of the re- | . Fe 

other side of the question in the strongest possible 


quired circle. The centre Ris, of course, on the | “ : 
| light, and we wish it to be understood that this 


J. 


diagonal A C. 

The algebraical expression for the radius r, in| journal is not a personal concern, from which 
terms of the side s, so opinions adverse to those of the editor are excluded. 
i Although not a member of the Society, as Mi 
"s Croes states, we claim to be an earnest advocate of 
its best interests, and we want to see it the repre 
| sentative of the engineering profession of America, 
not of certain American engineers.—Epb. Ey«, 
News. | 


r= 6 0.5858 5, 


1- 
H. A. 

J. Edwards Buddington, of New Haven, Conn., 
gives the same solution. 

G. A. E., of Springfield, Mass., gives radius = r 
= product of the side and diagonal divided by 
their sum. 

A. X. Mann, of Jersey City, gives— 

ABV: 
1+ V2, eerie 
| ©. F. Lewis, of Palmyra, N. Y., says: ‘Draw! Surveying* is practical work of a mechanical de- 

the diagonal 4 C' from A, draw a perpendicular to | scription that is generally acquired by imitating 
| 1 C'till it meets the side CB, produced at H; | other persons and by personal practice and experi- 
| from H as a centre, and with A Has a radius, de-! ence, It requires but little skill or science, as it 

scribe an arc, A O, and from the point O, thus | merely demands a thorough practical and theoreti 
| found, draw O X perpendicular to BC. X is the | cal knowleslge of method and a competent facility 
| required centre. of execution, combined with care and judgment. 








| rs = PRACTICAL SURVEYING. 


oe | The knowledge of method may be obtained from 
'THE METHOD OF ELECTING MEMBERS TO 
THE AMERICAN SOCIETY OF CIVIL EN-| 
GINEERS. 
Eprrok ENGINEERING News): 
I object to the final statement of your editorial | 


a book, if a suitable one can be found, but the 
facility of execution, the mechanical manipulation 


‘of instruments and appliances and general man- 


agement in the field, would be very tedious!y 
acquired by any beginners that entirely dispensed 


maper, about selt-reading level-rods. I, for one, be- 
ieve in them, for a very large part of the work that 

is required, and think the Yankees are behind the | article of April 17, that-the * safety of the” Ameri- | with personal guidance; hence the necessity for 
times in not using them more than they now do. | eqn Society of Civil Engineers “is now endangered | following and imitating some experienced per- 





They can be used for horizontal measurement some- 
times, and for telemeter-rods (and if the rodman is 
not looked after sharply, are liable to be abused as 
leaping - poles). | think a manufacturer, who 
should make good ones in large quantities, and ad- 
vertise them liberally, might count on a handsome 
profit. 1 don’t believe it would be of muck conse- 
quence whether he should patent his style or not. 
i should be pleased to give the benetit.of my limit- 
ed experience. with level-rods to~any one who 
wants it, 3 FREDERICK BROOKS. 
CALCULATING EARTHWORK. 

WASHINGTON, D. C., April 19, 1880, 
Epirok ENGINEERING NEWS: 

In reply to * Subscriber's” question, I would not 
want to express an opinion in regard to the advis- 
ability of securing a patent on a self-reading level 
rod, but will say that for several years I used one 
of my own construction, which I could read to 0.01 
of a foot without trouble. 

1 think * Subscriber” 


would find such earth- 


| by ignorant and unprofessional private malice.” | 
| In two years ninety-eight persons have been pro- 
posed for membership, of whom ninety-three have 
been elected, or 94,°, per cent. To bring the com- | 
parison nearer to the present time, in the last four 
| months thirty-four persons have been balloted for, 
of whom thirty-one have been elected, or 91,4, per 
| cent, 
If the candidates who had been previously un- 
successful in obtaining membership should be 
‘omitted from the above statement, the percentage 
of elections would be larger. This does not look as 
if the Society was moribund. No member of the 
| Society will, I am surey object to any rational. 
| mode of increasing its efticiency; but none, I should 
| hope, will assent to the character you impute to 
| the members when you insinuate that the day is at | 


| 


t 


| hand when it everybody proposed is not elected, | 
| nobody shall be. 


is, from a member, would be | 
a scandalous threat; from a non-member, it is an_ 
unwarranted imputation on the professional honor 


of the members. 


son at the outset, and at the same time 
learning the motives of his procedure. Such 
a person should evidently neither be a purely 
wractical nor a purely theoretical man; for the 
ormer may perform his work automatically, or as 
a conjurer does his tricks, and leave his pupil to 
become a mere imitator, a very probable case when 
the purely practical man either plumes himse!! on 
his ignorance of theory, or is unable to explain his 
motives; on the other hand the purely theorctica! 
man that has had a little or no practice, cannot 
possibly serve as a model for guidance in actual 
work in which he is inexperienced; the best guide. 

* Surveying, although in a certain sense simple. is, in prac 
tice, extremely difficult, requiring the highest kind of skilled 
labor. Itis not a little dependent upon manual dexterity an! 
general functional ability, which, practice apart, are a subtle 
product of individual organization. These are as necess0' 
as the most perfect comprehension of methods. A surveyo! 
if a good one, is an excellent compound of exercised natural 
qualties, and as the first of peer pents in surveying | put 
him first.—R. M. Bache, U. 8. Céast Surveyor, in a lecture 0" 
ont ant Harbor Surveying, delivered in New Haven, March 
26, is 
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and generally also the best surveyor, is hence a! 

rson both thoroughly conversant with all theory 
Cooring on the subject and also fully competent in 
wactice where experience has been gained in 
several branches of the subject, and whose ideas 
and habits are free from narrow-minded maxims 
and traditions; a guide of limited ae should 
te followed in his special branch only 

In learning to survey, as in learning many other 
things, the first, and also the most important point, 
js to do it well; the second, to do it rapidly. Both 
exactitude and dexterity are inherent individual 
qualities, which may be cultivated to a certain 
degree, and generally, though not always, to the 
extent sufficient to make a fairly good surveyor. 
A want of precision, resulting in slovenly and 
useless work, is fatal to good surveying, while an 
amount of exactitude in excess of the require- 
ments of the case, which causes waste of labor, is 
merely a result of bad judgment, and may easily 
be remedied. Rapidity, estimated by the time 
spent on a survey, Is only to a certain extent de- 
wendent on individual dexterity or rapid mechan- 
ical manipulation ; it also depends on the means 
and methods employed, the general arrangements 
for works and on many fortuitous circumstances, 
such as the possibility of obtaining sufficient men, 
instruments, appliances, poles and pegs at the im- 
mediate instant and place where they are required, 
and on the freedom from mistakes and delays of 
chainmen and subordinates. Extreme dexterity is 
hence not so absolutely necessary in surveying as 
good management and judgment, while a mod- 
erate want of dexterity may be well compensated 
by the latter qualities, combined with a knowledge 
of expedients. Hence, accuracy .and knowledge 
may be considered indispensable, and dexterity 
very advantageous, in survey practice. 

All geodetical operations may be said to be 
generally comprised under the the three heads of 
Surveying, Leveling and setting out or Locating. 

Surveying generally consists in taking the meas- 
urements or observations on which a plan, chart, 
or map of the natural and artificial features of a 
tract of land or water may be based. Although 
this does not strictly apply to some special branches, 
such as geological surveys the term itself is also 
sometimes used to include leveling. General sur- 
veys may be classified in three ways: either accord- 
ing to the nature and scope of the ultimate ob- 
ject, ov in accordance with the instruments used 
in the work or the scale of the intended plan. 

Survey work of the highest and most perfect 
type is known as Great Trignometrical Surveying, 
which may extend over many degrees of latitude 
and longitude, and even include a large region: as 
for instance, that of the United States, of Ger- 
many, France or the British Isles. The utmos¢ 
precision being necessary in such work, the gene- 


ral management of it is intrusted to scientific men, | 


with whom rests the initiation or adoption of im- 
proved methods, instruments and appliances, while 
the carrying out of the detailed routine work, its 
checking and superintendence, is usually delegated 
to inferior men, that happen to be naturally well 
titted to adhere toa rigid system of work not re- 
quiring the exercise of much judgment or discre- 
tionary power, These systems and appliances are 
fully described in books devoted to that special sub- 
jec. which is beyond the scope of these papers; hence 
they will be here merely referred to, in so far as 
they serve as guides or afford indications useful in 
ordinary practice. The least perfect type of sur- 
vey work is termed military surveying. 
ducted on the principles of ordinary practice, but 
in a rough manner, mostly with pocket instru- 
ments, aided greatly by good guess-work. The 
permissible amount of error in it is large, while 
extreme rapidity 1s of paramount importance. For 
such surveying no additional training or special 
instruction is necessary, although a Euontehes of 
stragetical requirements is a valuable adjunct. 
All ordinary general survey practice lies between 
these two extreme types, and may be thus classi- 
tied on the first-mentioned principle: 

1. District. Surveys of extended tracts of coun- 
try. These being of large scope and requirin 
great precision. are carried out in style and methe 
after the model of operation originally adopted in 
great trigonometrical surveys, although less ex- 
actand cumbrous instruments and appliances are 
used, and a very much less amount of refinement 
a exactitude, as well as time, is expended upon 
them, 

_ % Parish and Estate Surveys, being more limited 
in scope, require less exact instruments and appli- 
ances, but follow the general principles adopted in 
the filling in of great trigonometrical survey work. 

3. Town Surveys, which ordinarily cover about 
the same extent of land and range of limits as 
those of the last class, differ from them in requir- 
hy greater exactitude, as they have to be plotted 
ta much larger scale and in involving a greater 
amount of labor. . 

4, Engineering Surveys.—These having for their 
special object the future location of some work of 





It is con- | 
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public or private utility, such as a railway, canals 
water-works, drainage works, or factories, are 
generally confined either to a long narrow strip of 
country, or a small track of country or plot of 
land; the amount of exactitude necessary being 
liable to vary all over the ground, in accordance 
with its bearing on future requirements and the 
nature of the intended works. 

5. Route Surveys have in view the limite tobject 
of producing «a map or plan of a route taken by an 
explorer or traveler, either by land or sea; in the 
latter case, it is usually termed navigation, and 
consists in laying down the ship's course. The 
position of natural and artificial features of the 
country, or of detached points of land in the im- 
mediate vicinity of the route, are also recorded in 
these surveys. 

6. Mining Subterraneous Surveys are limited 
by the extent of actual or possible future mining 
operations, tunnels, passages, or works of con- 
struction; they generally involve, a record of 
position or distribution of minerals in the soil, and 
of other geological and hydro-geological data 

7. Hydrographic and Marine Surveys of rivers, 
lakes, estuaries, marshes and coasts, Comprise not 
only a general survey of the land in the im- 
mediate neighborhood of the water, as it may 
appear under various conditions of flood and 
| tide, but also such a record or delineation of the 
subaqueous land, of curtents, soundings and depths, 
also in some instances of quantities of water, that 
the subaqueous formation under any conditions 
may he as thoroughly described in plan as the for- 
mer, uch surveysare subdivided into two classes 
of nauticai and engineering hydrographic surveys, 
the former being of greater extent, the latter of 
| greater precision, but within narrower limits. 

All such surveys may be perfectly aes, 
jand may be so executed as to suit any scale in the 
final plan; but in practice they are frequently 
based on, or joined on to, the results of previous 
surveys in existing maps and plans. In sucha 
case it is best to adopt a scale that has some con- 
venient ratio to that of the existing plan. A list 
of scales for reference will be given hereafter, The 
following are the operations which either sepa- 

rately, or in combination, are practiced in surveys 

of every description ; 

1. Direct measurement of distance, and of height 
and depth. 

2. Angular measurement, and taking magnetic 
bearings. 

3. Calculation of distances, heights, depths and 
angles. 

4. The selection and demarcation of survey points 
| and lines. 

5. Recording results in such a form and manner 
that a draughtsman may utilize the results with- 
out doubt or ae 

6. Astronomical observation 
| time, latitudes, longitudes and azimuths. 


INSTRUMENTS FOR MEASURING DISTANCE.—The | 


instruments and appliances most generally used in 


measurement of distance, and also sometimes for | 


height and depth, are the following : 

1. Steel or iron chains of various patterns, plain, 
| painted, or galvanized, used for all purposes. 

2. Wooden rods or bars, now mostly used only 
in short distances. as offset staves or foot-rules, or 
_in short measurements of height and depth, as 
| graduated level staves and vane staves. 

3. Continuous steel tapes, and woven 
strengthened with wire or otherwise. 

4. Wheel pedometers. 

5. Pacing with or without the aid of passo- 
meters. 

6. Direct telemeters for observation, with or 
| without the aid of micrometers on staves of known 
‘length, whether graduated or otherwise. 

7. Reflecting telemeters for observation to any 
fixed points, dependent on the length of the in- 
jstrument as a “ws of triangulation. —Jackson's 
Aid to Survey-Practice. 


tapes 





The House Committee on Public Buildings and 
Grounds has to recommend the erection of the 
following buildings: At Altoona, Pa., not to exceed 
$60,000 ; Hannibal, Mo., $75,000 ; Sacramento, Cal., 
$100,000; Syracuse, N. Y., $100,000. The Senate has 
yassed the bill apereeieens $75,000 for a public build- 
a in Charlestown, W. Va. The Senate Committee has 
decided to recommend the passage of the House bill ap- 
porerietine #150,000 for = buildings in Cleveland, 
J., and also $100,000 for buildings in Paducah, Ky. 


The Austrian government is on the point of uniting 


(under its administration a compact net-work in the 


north and west of the one The government has 
made a beginning with the Rudolfsbahn, which has 
been placed under the control and working of the State. 
The Austrian authorities have cetae: geemates to the 
Austrian Legislature a bill for the construction of a line 
across the Arlberg, by means of which the Tyrol will be 
secured by a junction with the Swiss railway system. 
The bill for the construction of the Arlberg line = 
vides that it shal] be completed within six years. . 
line will comprise a tunnel rather more than six miles in 


length. 


for determining | 


The cost of the line is estimated at £3,500,000. | 
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Any variation in eccentricity for the expansion 
valve, may be secured directly by moving the ec 
centric itself on the engine shaft, or else indirectly 
by an arrangement of oscillating link, similar to 
that shown in Fig. 78, the results in either case 
being identical. 

But a variation in eccentricity is by no means 
all that happens, nor the chief peculiarity of many 
arrangements of double slide valves. If in fig, 00 


x.¥ 
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Fig. 90. 


the circles J aud // be noticed, it will be seen that 
their diameters O ¢’ and Oe” stand at a consider 
able angle to each other, and the latter Oc” has 
advanced in a manner corresponding with a move 
ment of the eccentric forward. If, therefore, such 
a valve were working on a fixed seat no corre 
sponding result would follow, unless its eccentric 
traveled along a line from ¢’ to ¢”, and not along 
any radial line. The effect of these two valves with 
an expansion eccentric set at right angles in 
advance of the crank, moving radially, as shown 
in fig. 90, is identical with that which would occur 
In *n arrangement similar to fig. 72 or 73, or 
with Gooch’s link motion, fig. 1, Plate XL., where 
the excentries work ordinary valves and move as 
from ¢’ toc”. With double valves, po disturbance 
of the exhaust occurs by these alterations in the 
positions of eccentrics, hence their comparison 
with ordinary valve motions is more useful for a 
clear comprehension of their action in cutting off 
steam, than as showing their whole effect when 
employed with a steam engine. 

1¢ illustration of double slide valves given in 
fig. 91 is generally similar to fig. 89, except that 





Fig. 91. 


instead of lap, a space Z is used, as in the gridiron 
valve, and steam is cut off by the outer instead of 
the inner edges of the expansion plates. Its 
eccentric setting, shown in fig. 92, is made exactly 





Fic. 92. 


similar to Meyer's valve, figs. 86 and 44, only for 
the sake of easy comparison between the two 
valves the expansion eccentric X is at its longest 
stroke, and as the stroke shortens expansion in 
creases in degree, so that in this respect the present 
valve differs from fig. 89, diminishing its eccentri- 
city from 14, inch to 44 inch instead of increasing 
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| 


from \ inch to 144 inch, for increased rates of ex- | 
pansion, the change in amount being 1 inch in both | 


cases. By a similar construction to that already 
described, O E and O Kk’ become diameters of space 


circles J and IJ which eliminate the effect of | 


relative motion, and convert it into apparent ab- 
solute motion on a fixed seat. 

By taking the space Z at *{ inch, as shown by a 
circle struck from O, it will be seen that steam is 
cut off at half stroke, with the expansion valve at 
its longest radius X. and at R’ when drawn in to 
its shortest radius X’. By lessening the amount of 


Z, earlier rates of expansion are attainable, until | 
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given by direct ocltis 
is really driven in the 
a system of levers j, 


tracted by the expansion valve. Hence this | the travel to one-half that 
arrangement a very limited range, of the link, The exhaust 
although its action at early rates of expansion is usual manner, alt 
rapid enough for an , yet, when nearing interposed, which would appear to make a ir. 
the limit of its ability to cut-off steam, the ference. The small circle upon fig. 98, marke 
passages close very gradually. The plan is not one ‘* Exhaust Circle,” indicates the travel and qj} 
possessing any important merit beyond extreme other particulars of the operation of this valve, anq 
simplicity, although it also allows the full amount the application ¢f the diagram to this class of link 
of steam to enter for starting an engine, and then motion has been already explained. Its angles oj 
when full speed has been reached the supply is advance, in the present example, is 40°; and as 
cut off at early periods. This is a point of some there is no lap, there isan early opening and ap 
importance to facilitate starting, and one that does | —— early compression. 
not always receive its due share of attention in the e steam valves are driven from the link itself. 
as 


with Z = 14 inch no steam whatever is admitted | construction of expansion valves. usual, although their movement is modi. 
PLATE XLL 
O LINK MOTIONS. 


WITH LINK & ECCENTRIC TOGETHER. 
STEWARTS oR FINKS. 





to the cylinder. The stop marked 7, fig. 91 has no 
connection with the present valve and may be 
supposed omitted. 

Other Forms of Expansion Valves.—The simplest 
of all valves for cutting off steam at early periods 
of a stroke. consists of a loose plate, carried by 
friction at the back of the main valve, and caused 
to close its ports by striking against ay in the 
valve box cover. Its construction can be under- 
stood by reference to fig. 91, where 7’ represents 
a stop of any desired length, either fixed or vari- 
able, and if made of the latter construction, its ex- 
tension is caused by any convenient mechanical 
contrivance, generally placed under the control of 
a governor. With this system of valves, steam 


may be cut odf at any period from the commence- | motion, it is reversec 


Fig.7. 





(ALLAN'’S,) Fic. 93. 


‘fied by two bell cranks set reversely to each 


other. The object of this plan is to accelerate 
their cutting off steam, by throwing the 
slowest movement to that period when the 


ports are closed. With this exception, the steam 
valves are generally similar to ordinary cut-off 
valves sliding over fixed seats, and actuated by a 
_ shifting eccentric, like that illustrated by fig. 73. 
Disregarding at present all distortion produced by 
the bell cranks, and assuming connecting rods of 
_ infinite length, it will be seen that the link motion 
produces an effect identical with that caused by an 
eccentric set at any position on the line C c’, fig. 

| 70, at C when at the full stroke, and at c’ when at 
(an intermediate section, for reasons previously 
/given. But in this case the distorting effect of the 
two bell cranks modifies any such result, and the 
change is illustrated for one steam valve by fig. 
'94. A further reduction of stroke, beyond that 
effected by the link, is caused through the bell 
cranks, and, in addition, the circle becomes elon- 
| gated to an irregular figure, which more nearly ap- 
cue a circle as the rate of expansion increases. 
he two opposite curves K and L, are indicative of 

' the valve’s movement, while its corresponding ex- 
haust port is open; and as the lap circle is never 
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In order to get the largest range of variation in crossed, no steam can enter during the exhaust 
rates of expansion with a valve of this class, it is period. 
necessary to give the main slide valve but a small By thus divesting the gearing of its apparent 
angular advance, and then a variation from 0 to complexity, it is seen to be subject to the same 
about 1g of a stroke can be ma without | laws which regulate all other valves worked from 
difficulty, and with a moderately rapid action in, an eccentric; and any rates of opening oF 
cutting off steam. closing, as at R and R’, fig. 94, can be readily found 
THE ALLEN ENGINE VALVE GEAR.—This peculiar for any position of the crank. 
valve gear is represented in detail by PlateXLI. It _ In this instructive example, ideas have been car- 
consists of a link motion like that known as Fink’s, | ried out which are somewhat natural to arise in the 
and differs from other arrangements in having mind of any designer of a variable slide valve where 
the exhaust valves worked permanently from the several conditions are laid down as essential. The 
extreme travel of the link, and therefore with its link-motion, as illustrated by figs. 1 or 2, would 
least angular advance and greatest port opening. , effect all that is ee for cutting off steam, 
But instead of setting the eccentric, as in Fink's | except that i¢ is slow in doing so, and the ingenious 
Toc as to lie at the same side arrangement of bell cranks is employed to compen- 


ment of a stroke, until the slide valve has traveled | of the crank, and a lever is provided, which re- |, sate in some measure for this inherent defect. At 


to its farthest distance from a central position, or, verses the motion a second time, thus leaving the | the same time; such a lin 
else steam may be admitted until cut-off by the | exhaust to be driven exactly as in Fink's arrange- | high rates of expansion, 
e passages being meanwhile con-| ment. This lever is proportioned so as to reduce‘ tory com 


main valve, 


motion, when set at 
ces an unsatisfac- 
pression of exhaust steam, 
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To remove the latter objection, a fixed point has For furnishing and delivering to the Department of Public | _Aw artesian well is being sunk under the Fifth Avenue 
ntaken at the extremity for working special orks 1,355 tons of straight pipe and 105 tons of branches Hotel, this city. It has reached over 1,100 feet, and is 

ast valves, so that they cannot be affected by Gnd pect Cane bored at the rate of 20 feet per day. 

cerations in rates of expansion: while with the ~ re oe — - Washington, D. C., is in trouble in regard to its water 


: i losing the inlet when ex- xe £ supply. A Senate bill proposes making water inspect 
double object of ree also segtieetien oniaaes eo = 3 ors of the police in order that waste may be checked, 
el during the return stroke, an irregularity “3 -< £& Total A water-gas company is talked of for Charleston, 8. 
eo a troduced into the action of the steam at = 2.3 ota C.: price to range from $1.75 to $2.30 a thousand, to be 

as been Intro a ick let i ined rtl t 422 aie - reduced when the annual consumption reaches tifty mil 
salves by which a quicker inlet is gained, ya Ree ones hens 


the expense of lost motion during the exhausting 20000000 8 
riod, when there is no necessity for any move- | Warren Foundry & Machine 

. 2ay, inw , » Co Kins in or aenacee . sé eenweiil 

ment at all. This, however, involves two reversed | R. D. Wood & Co... 


_ Ottawa, ll., obtains its water supply from forty arte- 
$33.80 | $55.00 $51,574.00 sian wells; the drainage is good ; consequently, the 
. we . 
35.67 
69 





sO’ bs 35.67 52078 29 death rate was only 9.15 per thousand for the vear end- 
bell cranks, each driving its own steam valve. | ‘Thwo. Stitgis.... 32.23 | 6900  30.916.65 ing April 1, 1880. 

With regurd to keeping these valves closed during | W. H. BrOWD..... 06. .ee ee . $1.40 Se. tb. 62,397.00 Some weeks ago Newport, Ky., advertised for a 
exhaust periods, there can be no question of its B; G. Clarke... .. %4.90 | 55.00 53,064.50 


" L Se an on loGca . >- pumping engine. The bids received were not satisfac 
necessity and efficiency in the present case. A Gloucester Iron Weeks ......; 36.36 |28e. Ib, 58,674.25 | tory and new bids are again called for as advertised in 
comparison of the steam - closing and range of another page this week. 

expansion may NOW well be made between this 


| 
' 
} 





F , 4-P2SbEe5 » During the year 1879, the Detroit Water-Works 
system and others, without its being very clear - mumeTe gs > pumped 5,129,599, 110 gallons of water; rates collected, 
why so much has been done to get from one eccen- Sow ane 5s m | 8218,110; expenses, #40,809; mt per million gallons. 
tric a series of movements that can be easily ob-, 3227 7528 * | | 94.85; rate por miltion gallons, $48.51. 
tained from two eccentrics by a judicious con-— Zh FRESE S 3 | The City of Denver will contract with the Holly Com 
struction of double valves. Such valves, whether) “2° 5332-5 | > | Pany for a ee = subscription, is 
moving on fixed seats or on other valves, will a piitiigy | [i waded oie 
duce a closing of steam ports nearly as rapid as css Be Z| ¢ ‘ f th i , a phe haneg sears 
given by the Allen gear, and of equally convenient B: = pponents of the proposed water-works system in 
gi Ja l i by oo © | Omaha have been worrving the contractor with vex 
range: while the exhaust ports are regulated by an oe: ~ | atious suits in the police court for violating the city 
invari law. th tt pie te oie a ~ | ordinances by obstructing the streets in the distribution 

Whether any other matters should be en as > | of pipe. 
compensation for the undoubted complication | 2,500 c. y. rock excavatioas. ot 2 


A railroad workshop in Quebec, Canada, has just com- 
| pleted the largest water tank in the Dominion. It is 
made on the frost-proof plan, is fourteen feet deep and 
twenty-tive feet in diameter, having a water-weight ca- 


which exists in this gearing remains a question | 
which scarcely comes under notice in an examina- | 


9,000 c. y. earth excavations. 
tion of the action of slide valves. : 





These applications of Dr. Zeuner’s diagram to tistrsia cos | 10,000 ¢. y. filling. | pacity of 500,000 pounds, — 
complicated cases well illustrate how it may be | ~~ en . 5 H. R. Worthington, of New York, has been awarded 
used whenever eccentrics are employed to work| pPepisuensy | 9.800 lin. ft. 20-in. pipe to lay. ey | contracts for a 1'4-million compound condensing engine 
slide valves. Indeed, this system, as here explained, _BSeaeseue ~ = >| for the Waltham (Mass) Water-W orks, a 3-million com 
is sure to gain favor, where its simplicity becomes | SESRHRREES | 1,350 lin, ft. 12-in. pipe to lay. : pound condensing engine, and a 1-million high-pressure 


| engine for the water-works of St. Joseph, Mo. 


The sale of the St. Anthony Water-Power Company 
property, at Minneapolis, was fully completed last week. 
aida competent engineer is already on bis way to Miv- 
neapolis to lay out the canal and prepare a general plan 
for improving the water power, upon which work is at 
once to be commenced. 


A b anch of the Hydrogen Company of the U. S8.. has 
been established in this State. It is claimed that by these 
vrocesses the illuminating and heating gases and gases 


appreciated, particularly as the diagram itself is | — 
fertile in suggestions, and enables a designer to| & 

searchingly investigate any plan he may choose to| ~l ooo jun 
invent, showing the principles upon which it rests,| =S&8SS52S" | 5 20inch stop cocks and boxes. 
the limits of its applicability, and the best features | _ > 

of its range. 


Ss5Sksis 809 lin. ft. 6 in. pipe to lay. 
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NINENKSSOCSN 10 12-inch stop cocks and boxes. 


FOREIGN INTELLIGENCE. | - ‘eras: 


About five thousand men are regularly employed in| Ss:,n:ccc— | 72 Sineh stop cocks and boxes. 
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Sveyesceo= for smelting ores and other metallurgical purposes can 
the sewers of Paris. ~8SS8E8S8s — be manufactured at about 50 per cent. of the cost re- 
The latest plan for crossing the dreaded English chan-|) SS5S5555 4 blow-offs. } sulting from the utilization of any other process. It is 
nel is embodied in a model now before the Admiralty, S2S22S522% expected a test will be made about May 10. 
for a monster floating railway station, which istocarry | ~ om ie, | oe The Gas Commission of New York City has awarded 
trains across the channel at the rate of fourteen knots); 2='33'%-s> * | 15 hydrants. contracts for lighting the street lamps for one year in 
an hour. = S2sss32 55 \5007San yaa 7 aa - ge a oo New heim Manhattan, 
The Portuguese government r, Progresso, states); Ye eriekyeik | Ie sq. yards pavements to utual, Metropolitan and Harlem Gaslight Companies. 
that the Portuguese engineer, senor lnnchadie, Director | _ =S#S4S55 | ___Pelay. : 


The Harlem Company is to receive $17 per lamp. The 
other companies will be paid $15 for each lamp. A con 
tract was also made with the Yonkers Gaslight Company 
to light seventy-two lamps in Riverdale for $30 each. © 
The Delamater Iron Works of this city are now pre- 
pared to build steam pumping machinery for every va- 


of Public Works in Mozambique, pro; to establisha| -sosooo rs 
line of communication with Lake Nyassa and the east | _°*" 2E2 = 
coast of Africa. 

The railroad to the crater of Vesuvius is now com- | 
pleted. The ee is situated at a height of 810 meters, | 


200 lineal feet curb and gutter. 


| 
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15 ¢. y. brick-work. 



























or 210 meters above the observatory. A restaurant and riety of work, from the smatlest size used by towns and 
café, capable of accommodating 100 people, is attached| S225 3 villages to thirty millon gallons daily capac'ty, guaran- 
to the depot. The angle of inclination of this railroad SERSLESE % s teeing the greatest known duty. The high standing of 
attains at various points 40, 50 and 63 degrees. There| S==STST5> ty these works is ample assurance of their responsibility, ' 
are two passenger cars, the Vesuvius and tna, accom- | SSSSSSESE and their extensive establishment is, beyond question, 
modating twelve persons each. The system adopted in | — — | among the best in this country for turning out any class 
the construction of the railway is of American invention, Se Ss paSoh z | of heavy work. 
and is known as the ‘* pristmatic system. mt esas Se =* | The Board of Water Commissioners of the city of De- 
net eae | 3: Fes AER m1 =e Mich.,on April 17 poses bids for 300 pes. 6 
| > & =», | ine ight 390 Ibs.; 500 pes. 4-inch, av 
LIGENCE | B: SB 7E5 | =. inch, average weig 4 pe inch, average 
GENERAL INTEL . a: BY FOES | $5 | weight 220 Ibs.; 400 pes. 83-inch. average weight 150 
saline ‘ere neil - = : a « 3s 2 : 7 t 
E27- We solicit and are always pleased to publish in these| :: 3: ad: : | Ce ee ennne oe tan 
columns any items of interest that may be furnished us. : B: a on peas Sees oo, SEE. a eres aha $42.50 
. : . a - - - * Seo Fs os 3€ Gloucester [rov-W orks, in... tea ia he 
Richmond. va aun rece $400,000 in water ye 3 pene | ee eee 3 3 Denis Long & "Co. Louie ee os sae caisns 32.00 
. ’ Se a S * = farren Found &)} i Co., New York, : biadns i. 
works. ; | “tot be teloie 1 talc. ct: cieeendin Le Warren Foundry & Machine Co., New York. ain... Sar 
: ar Bo & BROUS — -J- : 22 arren Foundry & Machine Co... New York, 6-i 38.47 
gua Ill., water-works cost upward of) “itera wie 1 : a ; 2° Cincinnati & Newport Iron & Pipe Co... a : 42.15 
at ae | BS S$ S=EN% | 9,000c. y. filling. +S A. H. McNeal & Bro., Dustingten, N. J... . 41.00 
The village of Point Edward, Canada, is to have} —————____— =.=. R.D. Wood & Co.. Philadelphia .. ...... Se 
water-works. we S$ ikee2 | 8,000lin. ft. 12-inch pipe. = Lake Shore Foundry, Cleveland......... tere reese 38.80 
The Union Water-Meter Co., of Worcester, Mass., has | ————.—. — 23, The contract was awarded to the last-mentioned bid- 
lately furnished Jersey City with a 6-inch meter. | SR & ZS5H | 8,100 lin. ft. 6-inch pipe. J >, | der, the price being the lowest for the whole lot. 
Proposals received at the Department of Public) ~ 23> CS Sani. [ 7. : nent aa The New Yerk Board of Underwriters has addressed 
Works, New York City, April 19, 1880: | &8 & ESee | 1,5002n. tt. cinch pipe. es | to the Legislature a remonstrance against the proposed 
For furnishing and delivering stop cocks, stop-cock boxes, | eo ena | =5 removal of the Murray Hill reservoir. They say that 
hydrants and hydrant boxes: j 23 > sexe | 7 12-inch stop cocks and boxes. « > as = mrey ‘ame when full, is 114 feet 10 
— See eee emeremerart eee | a a er | ha eg _____. -F¥ inches above tide, and the highest ground below Canal 
a = le a | eget es aes | z¢ street is only about 40 feet above fide, it will readily be 
- |S § a 6 : <=. iatacal 14 6-inch stop cocks and boxes. __> | seen that if the reservoir on Murray Hill is properly 
= 2 iz ‘ 3 Behe: vd S38 8 SS2nz #r | ueed, the water in the Pi proceeding from it, instead 
gf ore a ; >. of rising ay no than the street bed in the 
§ ig Z s Total. me S Sm | 24 inch stop cocks and boxes. = district. 87 ft 
og |e Les > 4 = say eet, would rise to an eyuiva- 
Eg og | é as a SE! | 88.8 esse i 7 lent with the top water-line in the Murray Hill reser. 
3 x 5 'g 28 S 32 | ee aan sachet a3 eer ae : ty dea eee 
& : Tae dran can be devised for putting res simply attaching 
© fF FJ RA | 83 3 $223 | % = ” 
ald a at “13 < | eae as “F a hose to hydrants. 
G. H Robie. $ c. a2 © PPPP | 10 c. y. brick-work. #s Mr. J. W. Pomeroy, Assistant Superintendent of the 
OM ..5 Sores 123,00'48.00.20.00 2.4 21.00. 1.60 9,979.20' 3% 3 S333). $= _menin bey PO has submitted his report for 
jaa. 105.00 40.00 19.20 | 3 20.80 2.34 10,150.00 BES BSGE | 1.00000 yants pavement i ised 815,404 Cont of, “ramping 1,000,000. gallons 
Julius Jonson. 100.94 49.60 23.40 2.41 24.85 2.00 10,774.97 See ins Sate < 5 ; cost of pumping 1, gallons water distributed, 
EE. Coffin... 110.00 38.00 18.50" 19.90 ¥.90'10,380.00 os S SERS | S00 Unset fost carS ond gutter: == -0045; total cost of operating works per 1.000 gallons 
on: Seen ee neenee 19.20) 25% 20,50) 2.50 9,820.37 4 33 distributed, .0103. In regard to waste Mr. Pomeroy 
kiss, Field &! | ee & Sass | 4 ; 2 | says: “ There seems to be no remedy for this waste and 
Co gins g| 80:00/94.0015.25) 24 16.50 1.75 Kowwor Be E Sts = unnecessary use of water except to institute a careful 
T. Harrison & 23 & 8855 £ | &§ | and frequent inspection, and to exact from all consum- 
OO. secs waits 105.40 on 2.6 oa 2.50 10,114 95 gz 2 REZ > ers a ict observance of existing ordinances. I am 


___.|__* ! satistied that the only just way of supplying water to 
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consumers is through a meter, at a low price per 1,000 | 


gallons. By so doing the consumer ust what 
water is used—which, I think, woul 
quantity of consumption and increase the revenue, and 
would recommend that all large consumers be required 
to meter their water. If the consumption increases in 
the same ratio for the coming years, it will soon be 
necessary to increase both the power and the pumping 
capacity.” 
Fourteenth annual report of the Water Commission- 
ers of Newburgh, N. Y., to the Common Council for the 
year ending March 8, 1880: There are 20 miles and 
1,294 feet of mains and distributing pipes. It is claimed 


ys for 


greatly lessen the | 


ENGINEERING NEWS. 


On April 16 the © 
Berlin, Conn., was aw: 
Manchester, N. H., two canal bridges and a river br 
of 5314, 511¢ and 413 feet 
spectively, all to be of iron, and 50 feet extreme width, 
of the Douglas Patent ic arch trusses. The 
river bridge to be a double-deck in three equal spans. 
The amount of the above contract, including stone-work 
was $57,000, of which amount $50,000 is to be paid by 
the city, and $7,000 by the Stark and Amoskeag manu- 
facturing companies. The bids for iron river bridge 
alone ranged from $27,300 to $62,700, 


Bismarck, D, T., April 12.—Surveyors to-day are 


ited Metal 


’ 


Con ny, East 
io contpant Gor tale , in| 


spans between abutments re-| Colorado River, a distance of 600 miles. 


APRIL 24, 1880, 


| the Peas © Sepetel ee for the 
tion of the western division of Atlantic 
| road from the Rio Grande end of the Atchison 


Construe. 
& Pacific 
line to the 
| Work com. 
| menced on this division about one month ago, and orders 

will now be given to forwara its completion with the 
utmost dispatch. 

A movement is being promoted by residents of s: 
Island, N. Y., to lessen the time o communication 
| tween New York City and all parts of the island; to ip. 
| crease the frequency of trips; and to lower the rates 
_ To accomplish this a road will be built along the north. 
| ern and eastern shores, with Hyatt street as a 


that water is as mucha merchantable commodity as gas, running a line for a road to Fort Lincoln, five miles station. A ferry to the city, running every vont 


and, when treated in the same manner, it should be sold | southeast of thiscity, thence to Mandan, five miles north, minutes, is part of the plan 


The corporation is know, 


in the same way—by measure. [In a‘ note received the object being to facilitate the Northern Pacific | asthe Staten Island Rapid Transit Railroad Company, 


from Superintendent Boynton upon this subject, he 


states that he has advocated increasing the storage sup- | and more certain. The Missouri is a treacherous river 9 


ply by raising the dam at the outlet of the lake, which | 
would involve an expense of only about $2,000. That por- 
tion of the report which asserts that to supply the waste | 
would be cheaper than the introduction of a complete | 
system of meters, has only a local application. As will 
be seen above, the report considers water a merchant- 
able commodity.] The report contains the monthly | 
average of rain and melted snow from the year 1869 to | 
the past vear. For 1877-78 it was 40.79 inches; 1878- | 
79, 42.29 inches; 1879-80, 35.98 inches. The maximum | 
was in 1868-69, 47.05 inches; the minimum in 1876-77, | 
38 inches. The pumping dredging, and improvement | 
during the year amounted to $10,922.75. The receipts | 
from all sources during the year, including balance in | 
treasury, were $43,673.38; total expenditures, $39,- | 
143.89. The total receipts since 1854, were $830,759.56. | 
Total expenditures, $826,530.07. 
aceasieliaae edt 
ELECTRICITY. 

The Vandepoele Electric-Light Company of Detroit | 
hos filed articles of association. The capital stock is | 
$125,000, 

The telephone is being carried into the mountains of | 
Kentucky. There is now a scheme on foot to construct | 
a line from Louisa, Lawrence County, to Paintsville, 
Jobnson County. 

A company has been organized under the. laws of the | 
State of New Yerk, to be known as the Mexican Tele- | 
graph Company, having for its object the establishment | 
of lagreghte communication with Mexico, Central and | 
South America, and ultimately with New Zealand, | 
Australia, China and Japan. 


STREETS, DRAINAGE, ETC. 
xtensive street improvements are in progress in | 
Toledo. 
It is stated that in Minneapolis, the necessity for new 
gis and water mains is caused by the poor condition of 
the streets in some localities. 


It has been considered in this city that the laying of a | 
ssrip of flagging four feet wide, upon walks from ten to | 
t venty-two feet wide was sufficient, and according to 
liw. ‘To obviate all difficulty the Legislature passed an 
at dated April 7, uiring all side-walks to be flagged 
treir full width, the benefited property paying for the 
i nprovement. 

The report of the Assembly Committee on the affairs 
of cities, on the 21st submitted to the Legislature their | 
r-port on street-cleaning in New York. We can only 
give a synopsis of the recommendations. A more liberal 
policy on the part of the city authorities in repaving | 
the streets is advised. The Police Department should | 
ec mtrol street-cleaning and the Bureau of street clean- 
iag established. Retired policemen should do duty as 
inspectors. The sweepers should be able-bodied men, | 
employed permanently, at fair wages. The contract | 
system for all the work is condemned, but special 
« yntracts may be made by inspectors, 
Tae Committee believes that the separation — of | 
ashes and garbage is feasible, and would result in pecu- | 
niarv advantages. The whole city should be thoroughly | 
cleansed and purified at least once each week, upon some | 





transfer business, the channel at Lincoln being deeper 


and only a bridge or tunnel can alleviate the difficulty. 
The latter scheme is now being entertained by the com- 
pany. Mr. H. Clark has figured that the cost of a tunnel 
would be one-half that of a bridge, or about $700,000. 
Machines will arrive next week to test the river bottom 
with a view to ascertaining the exact quality of earth 
to contend with. If there is no quicksand the scheme 
will be a practical one, and Chief a Anderson 
will recommend it. It will be 12,700 feet long and 
seventy feet below low-water mark. Mr. Clark will con- 
tract to have it finished one year from date. 
Cities 


RAILROADS. 


In Mexico there are 585 miles of railroad completed 
and in operation. 

Work on the Casselton branch of the Northern Pacific 
commenced on the 16th. ; 

The Utah & Northern is now 290 miles in length--the 
longest three feet gauge in the world. 

The entire equipment for the new railway from New 
York to Rockaway Beach has been ordered. 

The Panama Railroad is 4714 miles long. Its pos 
earnings in 1879 were $2,156,367, or about $45,400 per 
mile. 

It is stated that the projected road from Chattanooga 
to Rome will be begun without delay and finished in 
eighteen months. 

Philadelphia is now being agitated in regard to an 
elevated railroad scheme. Four hundred thousand 
dollars per mile is the estimated cost. « 

The Legislature of Mississippi has passed a law, oblig- 
ing all railway companies in the State to fence their 
roads under a heavy penalty for failing so to do. 

The lowest bid tendered for the second hundred miles 
of the Canada Pacific Railroad, west of Winnipeg, is said 
to be that of Mr. Cameron, of Quebec, $5,270 per mile. 

The Baltimore & Chicago Railway Company has 
agreed to extend the Pittsburgh & Lake Erie road to the 
Chicago junction, 148 miles, The route chosen is by 
way of Wooster. 


A new railroad, to be called the Bradford, De Golier 


& Smethport, has been organized in Bradford, Pa., with 
a capital stock of $130,000. The road will be narrow 
gauge and 15 miles in length. 

The Indianapolis Journal of the 21st says: ‘‘ New Or 
leans is rejoicing in the prospect that the railway from 
that city to Shreveport, known as the New Orleans Pa- 
cific, is to be speedily built.” ,. 

The Red River Northern Railway Company has filed 
articles of incorporation with the State Secretary of 
Minnesota. The object of the organization is to build a 
road from Brownsville, aaa: to Moorhead. The 
capital stock is placed at $50,000. 

Both branches of the Kentucky islature have 
passed the bill amending the charter of the Maysville 
& Big Sandy Railroad Company. The amendment 
authorizes that company to construct its road from 
Catlettsburg to the cities of Newport and Covington. 

A contract has been let to Rogers & Ballantyne, of 
New Orleans, to build a branch of the Morgan’s Louisi- 


systematic plan, The * block” system recommended. The | ana & Texas road from Vermilionville, La., the junc- 
number of dumping wharves should be increased. They | tion with the Louisiana W estern, northward to Ope- 
a lvise the construction at once of at least two steam | lousas, a distance of 21 miles, Work is to be begun at 


hopper barges. The laws for the protection of the har- | once. 
bor should be made more stringent. A_ thorough in- | 
v stigation of submerged lands in the vicinity of New | 
York should be made, that they might be filled in. 

in eeac aida ict 


BRIDGES. 


A bill has been introduced in the Kentucky Legisla- 
tue to incorporate the Louisville & Jeffersonville Bridge 
Co npany. 

The contractors for the temporary bridge’ over the 
Rei River at Winnipeg, Manitoba, have the whole ma- 
terial on the spot ready tocommence construction im 
mediately the ice passes out, and expect to have it com- 
pleted in forty days. 

Recently Inspector Murtha reported to the Board of 
Health of this city that ‘there is a marked vibration 
of the foot-bridge connecting the Third and Second ave- 
nue stations in Chatham Square, when créwds of people 
are crossing the structure morning and evening, and he 
suggests that the railroad company be directed to re- 
move any possibility of danger.” ‘* An accident to this 
bridge,” he continues, ‘would be attended by unusu- 
ally serious results.” 

The Philadelphia Bridge Works, Pottstown. Pa., are 
now niaking twelve spans of a bridge, the longest being 
250 feet, for the Texas & Pacific Railroad ; also sixtv 
girder bridges for strengthening bri on the Bound 
Brook branch of the Philadelphia & Reading Railroad. 
A drawbridge is also under way for Atlantic City, to be 


| contemplated line, 


The Bradford, De Golias & Smethpert Company has 
been organized to build a narrow-gauge road in the 
Bradford oil region. It is to run from Bradford, Pa., 
southeast to Smethport,on the McKean & Buffalo road, 
about 15 miles. The capital stock is to be $130,000. 
Work will be begun at once. 


Mr. J. T. Dodge, an engineer with the Northern Pa- 
cific Railroad, has been engaged for the past two months, 
with a guard of troops from Gen. Miles’ command, in 
making a reconnoisance of the Yellowstone Valley, and 
is now engaged in putting surveying parties along the 

popoeeenty to letting contracts for 
active work in the Yellowstone Division. 

The longest of the series of tunnels on the South Pa- 
cific Coast Railway, in the Santa Cruz Mountains, Cali- 


‘fornia, has just been completely pierced. The tunnel, 


which is over a mile in length, was begun a little over 
two years ago. The presence of petroleum in the forma- 
tion has resulted in several disastrous explosions, in- 


volving many delays and considerable loss of life.— | 


Scientific American, : 

The railroad statistics of Canada for 1878-79, down 
to June 30, show that there were 8,022 miles of road in 
the Dominion, of which 6,984 miles were in operation. 
There are 392 miles of 5 feet 6 inches gauge, mniles 
of 3 feet 6 inches, the remainder being standard 4 feet 
8.5 inches. Total indebtedness, $273,826,181; total aid 


A St. John (Newfoundland) correspondent states that 
joint committee of the Legislature has decided that 
| the Terra Nova Railway shall be built. Starting from 
| St. John, it will run toward the pattem, dividing 
| Placentia and Trinity Bays, connec by branch lines 
| the important settlements of Brigus, bor Grace, and 
| Carbonear, and be carried through the peninsula dis. 
tricts of Trinity and Bonavista to the north, and that of 
| Placentia to the south. It will, in due time, be carried 
_ thence on to the fertile French shore. The route design. 
| ated touches the heads of the bays as it passes, 


| — eee -— 


~~ RIVERS AND HARBORS. 


| Toledo is deeply agitated in regard to its projected 
| water route. 

| The projected tunnel under the St. Lawrence, at Mon- 
| treal, is intended to afford a connection of the north- 
| Shore railways with all roads on the south leading to 
| tide-water, independent of the Grand Trunk. The scheme 
| is considered practicable, and the estimated cost js 
| $3,000,000 for a double trackway. 

|. City Engineer Hilbert, of Milwaukee, has explained 
| his plan for cleansing the rivers. The tunnel for a flush- 
| ing inlet, including pera: would cost $110,000, and 
| would give a capacity of ,000,000 gallons every 24 
| hours. ‘The pro’ tunnel would be constructed at the 
dam, a distance of 200 feet, having a width of 10 feet. 
The connecting conduits taking in the South Side would 
cost an additional sum os $56, , making the total cost 
$166,000. This plan could ultimately be utilized, it is 
claimed, when a more perfect system of relief is adopted, 
at a time when the le are ready for ter expendi- 
; ture. The plan of the rd of Public Works is also de- 
signed for temporary relief, with the understanding that 
it would also subserve the interests of a more thorough 
system.. The plan of the Board embraces a line of con- 
duits, from First avenue bridge and Menomonee bridge, 
to cost for the South Side some $114,000, Intercepting 
| Sewers with the East Side would be an additional ex- 
penditure of $86,000, or a total of $200,000, 


BUILDING. 


The Reading (Pa.) le reports that a new rolling 
mill is to be built along the Colebrookdale Railroad near 
Boyertown. 

A company has been formed at Eau Claire, Wis., for 
the erection of a $60,000 opera-house, to be ready for 
occupancy about Sept. 1. 

A bill authorizing the village of New Philadelphia to 
build railroad machine shops at an expense of $100,000, 
has passed the Ohio Legislature. 

Proposals will be received at Lebanon, Marion Coun- 
ty, Ky., until May 15 forastone jail. The proposals 
are signed by A, B. Marshall, Secre , 

The contracts ‘or building the new Power Hall, Pitts- 
burgb, which will be 100 x 167 {eet, and the annex to 
a Hall, 30 x 126 feet, were awarded to William An- 
shutz. 


A project is on foot in this city to convert Long 
Beach, Long Island, into a watering place. Should the 
plan be carried out, extensive building operations will be 
executed. 


Plans and specifications are being prepared for re- 

| wets the freight depot at Indianapolis, of the Cin- 

cinnati, Indianapolis, St. Louis & Chicago road. Among 

other improvements contemplated is the extension of the 
depot on the east end to Alabama street. 

The directors of the Union Depot Company, St. Paul, 
at a meeting held on the 12th, adopted, with certain 
modifications, the plans for the building submitted by L. 
S. Buffington, and elected him architect. As soon as 
the plans are modified as directed the Secretary was di- 
rected to advertise for proposals for work. 

The house on Letitia street, Philadelphia, between 
Market and Chestnut, which was built by William Penn 
for bis daughter Letitia, and in which she lived and died, 
has recently been purchased by J. A. Janney. This 


} 





gentleman offered it to the Pennsylvania Histori- 
cal Society, with the privilege of tearing it down and 
removing it. Mr. George W. Childs has offered to bear 


the expense of removing the building to the park and 
having it erected in its original style, and his offer will 
undoubtedly be accepted as soon as the Society con- 
| Vinces certain of its members as to the identity of the 
house, upon which point they seem to be incredulous 
It is to be hoped that the Penn House will also be pur-. 
chased, in which event the Messrs. Janney offer to give 
it, too, to the Historical Society. 


CONTRACTING, MISCELLANEOUS, ETC. 
| Mr. Joshua Rose, M. E., of New York, read a paper at 


| the closing exercises of the Spring Garden Institute 
| School, of Philadelphia, on the ‘“‘ Importance of Me 





received, 362,086,138; receipts, $19,925,066; expendi- | chanical Handiwork in Shop Education.” 


tures, $16,188,282. 


used by the narrow-gauge railway; also five spans for a , |_ The Erie City Iron Works been awarded the con- 
bridge to cross the Potomac at Shepherdstown, and four Boston, April 17.—The directors of the Atchison, To- | tract for spoking the wroug&t-iron tubular lining for the 
spans for the New York, Lake Erie & Western Rail-| peka & Santa Fe, and the Pacific and St. Louis & San | Hudson River nel. Three years will be needed-t 





Number of hands employed, 160, rancisco railroads held a joint meeting in Boston on ' fill the contract, which is worth #700,00vu., 


read, 
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N “ws drawings, of uniform size and special subject, as,| Not every man can design a draughting table, or 
ENGINEERING BK Ss. for instance, street surveys, or sewers, are bound in | arrange to the best advantage the furniture of an 


strong covers and are always at hand in their re- office. Why be content with ‘ make-shifts”? The 


— 
— 








Tribune Building, New York City. spective divisions. If a drawing is taken out of engineering department of any large city is the 
GEO. H. FROST, Proprietor. the room to any other city office, a receipt is given | principal department of that city, and it should be 

- is 3 pet ae for it, and it is not allowed to be forgotton or lost | the constant struggle of the city engineer to con- 

= SATURDAY, M AY 1, 1880. ; ~~ | sight of; a money value is placed upon it, and in solidate and strengthen his office. If the chief is 
tc eee. ches ae . | due time either the drawing or its value must be | a thorough engineer and persona!ly sees that his 

am THE CITY OF PROVIDENCE. RL : returned. It is the same with books, reports, etc. ; | office is brought to the highest state of efficiency, 
jieiatiae a record is kept and it is the business of certain as- | by the employment of capable assistants, by serv- 


Il. | sistants to know that they are returned to the of-| ing the people well and courteously, and by mak- 
The lines of the several departments of the City fice. | ing his office, so far as it goes, a model of excel- 
Engineer's office are so clearly defined and so rigid- | There are two assistants to whose faithful labors | lence, he can fight successfully for all the preroga- 
ly preserved that there is never -any confusion of a great deal of the efficiency of the office is due. | tives of his office, and the time will come when 
authority. There are no doubtsas to individual duties | Mr. Arthur ©. Williams, for nine years an em-| the street department will not be in the hands of 
and responsibilities, there is no time lost, and the | ployé, has charge of the business depart-|one set of politicians, the water department in 
result is that the work is well done bytrained ex-|ment of the office. He keeps the ac-|those of another set of politicians, the sewers 
perts at a minimum of expense to the city, and the | counts and attends to the correspondence; if the|in those of another, and so on to the 
Council can, at the shortest possible notice, get a | City Engineer wishes to see an assistant, he writes}end of the chapter, with all the multiplied ex- 
record of the cost of any particular improvement | on a prepared blank the subject and the assistant’s | penses of large-salaried ** chiefs ;’ but under the 
however small or great it may be. The City En-| name, and these are distributed by the clerk atthe | one management of a well paid chief engineer 
gineer spends but a small portion of his time in his | proper time ; he answers a multitude of questions | and efficient staff of assistants, the hitherto re- 
office, but is indefatigable in visiting any works | daily ; knows every contractor or tradesman, and | proachful expenditures of the engineering depart- 
that are in process of construction, of noting pro-| attends to their wants, where possible, or notifies| ment would be a minimum, while the services 
gress and maintaining an intimate personal ac-| them when to call again; he fills out all manner | rendered would be the maximum obtainable. And 
quaintance therewith. Being himself a skillful| of blanks ; attends to the signals from the other] as good machinery must be used to do the most 
engineer of long and varied experience, he judges | departments, and answers when possible; keeps|and best work at the minimum of cost, so we 
for himself about what he sees on the works under | track of all the published documents, and prepares | recommend to the attention of ambitious city engi- 
his management, and acts accordingly. His com-| indexes for everything in his office; he is sup-| neers the peculiar talents of Mr. Allen, of Provi- 
munications with his assistants are as few and brief | posed to be a living encyclopedia of the| dence, as an aid in carrying out their programme. 
as possible; he knows their abilities, and they | daily routine of a very busy City Engineer’s|In the new city halls that are being built, or in 
understand their individual responsibilities. Aswe| office, and as such, Mr. Williams is most ef-| the old ones that are being remodeled, employ an 
have already stated, they are experts in their sev- | ticient, and by his punctuality of attendance, neat-| expert to plan an office and its furniture, and so 
eral departments, and but few explanations are | ness and correctness in-his work, and courtesy of | organize it that time and money will be saved for- 
fecessary to inaugurate new work, or make! manner, must be a very large factor in contribut-| ever after. The first expense is but a bagatelle for 
alterations or extensions of old. There is no| ing tothe easy and satisfactory despatch of the|a large city, and will be saved in a few years of 
friction and no time is lost in fault-finding. | business of this department. His duties are numer-| use. The comfort of working in a well-appointed, 
The most troublesome accumulation of an Engi- | ous and confining, and he has an assistant, who is | accessible office, instead of in a dingy, disordered, 
neer’s office is the drawings. In any large city, | the appointee of the Water Department, and whose | chaotic, dirty ‘‘sky-parlor,” hidden-away-room 1s 
where extensive improvements are being made, | duties lie largely in that department. The other | too apparent to need urging, and such may be had 
sketches, plans, profiles, sections, tracings, etc.,| assistant, to whom we wish specially to call at-| by proper management. Once such an office is 
multiply with great rapidity, until tables, desks| tention ad being an unusual one, is Mr. Frank | thoroughly organized. it can be run at a minimum 
and drawers are encumbered with them; they are} Allen, in charge of office. Perhaps there is an as- | of expense, and if the chief engineer is an engineer 
tied up in rolls and sent to a lumber room, dumped | sistant who performs his duties in other city engi-| and fit for his office, he can in no other way so 
into boxes and hidden away; piled on top of ward-| neers’ offices; if so, we have not met him in our| well fortify his position as by surrounding him- 
robes, book-cases, etc., and in time buried in dust ; | experience. self with the best of assistants, regardless of 
bound up in great books, stored in racks, or kept} Mr. Allen, after the necessary consultations with | politics, and the most refined niceties in the way of 
in portfolios—sometimes they are indexed, more | Mr. Gray, designed all the furniture in the office, | office appointments, If work can be done better 
frequently they are not ; they are sent out to coun-| made the drawings, superintended the construc-| and more cheaply in a hap-hazard way than by a 
cil chambers, left in committee rooms, loaned to | tion and arrangement, and now is “in charge of systematic and clearly comprehended method, then 
Aldermen, or to some department of the City | theoffice.” He has elaborated the Chief Engineer’s| we are mistaken, and let what may be said, the 
Government ; anybody or everybody handles them, | ideas of indexing the plats; has effected the classi-| people will find out and sustain the best man. 
leaving them where they used them, and they | fication, and when any plat, however old, is} Mr. Gray is now in the fourth year of his office, 
are a never-failing cause of lost time and wearied | wanted, application to him must be made, and to| and the results of his management are showing 
patience in supplying the right information on call. | him it must be returned. If an assistant }wants| themselves. His bitterest opponents have been 
This may not be the picture of affairs in every anything in the way of supplies, he must apply to | obliged to acknowledge his ability as an engineer, 
office; we leave to each of our readers to judge of | Mr. Allen. He purchases the supplies to the best | and the excellence of the public improvements of 
his own experience. advantage, gets the best, gets only what he knows| Providence guarantee it. He has successfully 
In the City Engineer's office, of Providence, | by experience is wanted, allows not a shadow of | solved some troublesome problems in the sewerage 
there are now about 6,000 drawings of all kinds| waste, saves the time of all the other assistants by | and water-supply of the city, and, by his prudent 
and sizes, and they are increasing all the time. being always there to devise improvements, repair | and conservative management of the perplexing 


They are classified as follows: chains, rods, etc., look after instruments, prepare | question of street grades and improvements, many 


Ist, or .—Those that should be kept and in- : 7 : : : ; : 
auned . oe ‘ahasene wid Lethe. ept and in-/ blue prints and know that every plat is where it long, vexatious and expersive lawsuits have been 
avoided. The work of an engineer is mostly hid- 


2nd, or Not Likely to be Wanted.—Valuable plats that | ought to be; he sees that every piece of paper or 
ought to be kept, although likely to be bt se: and, | linen is utilized,that every table and desk is cleared | den out of sight, and it requires time to prove its 
commtrestion excellence. The increasing responsibilities which 


pares he hy Completed work, pel lesa lion not |every evening, and that the janiter and his as- 
of and the people of Providence are placing on the City 
Engineer attest their appreciation of his abilities 


adopted, and rejected plans proposals | sistants do their duty thoroughly every evening 
as an engineer and an organizer. From the last 


which may have bee rseded : et et 

male t inane quobecie that BA ee | and morning, so that everything is in the best pos- 
report, dated Jan. 19, 1880, we learn that the total 
expenses of the office were $35,708 ; the cost of each 


or are not likely to be carried etc. sible condition for the employés of the office. He is 
class of work is itemized, the work of the several 


piues tiie talemtent ines « irs, where i i i i 
they can be easily found, and if cuvthues haa occur | ® first-rate mechanical engineer, an accomplished 

departments reviewed, and the names of the assist- 
ants specified. The most important part of the re- 


in the future to make it desirable that any of them | draughtsman, his specifications are models of clear- 
coat amet to the first class, such changes can | ness and good penmanship ; he is the personifica- 
3d, or Nearly Worthless.—Those that are nearly and | tion of quiet vigilance, and to his skill and 

port relates to the description of the method of 

moving the Cornish engine at the Pettaconsett 

pumping-station, boring 40 ten-inch holes through 
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am os quite ee, but about which there is a feel- | watchful care very much of the success of the or- 
sary on noob ere sine tr oa ae no | ganization of the engineering department of Provi 
sibility that they may sometime be wanted. | dence is due. In the saving of time and mat¢rials 
hand the ee and kept where they can be | in the office by his labors of brain and hand, the 
needed. Piecoes ¥) they \ city is a large gainer every year. The drawings of | the platform upon which it has rested, and driving 
an fa Wrorthleas.— Those about which | the floor plan of the office and the furniture, which | piles therein to form a secure foundation, and 
worthless, end’ as 60 whether cr met eaestotehs to be we have illustrated, together with the descriptions, moving the engine back to its place. The engine 
ed. were furnished us by Mr. Allen, through the kind | and the details of the appliances, especially the 
Only the drawings that are in constant use or permission of the Chief Engineer, and we wish at | auger used, and which was devised by Mr. Gray, 
that may be wanted at any time are kept in the | this time to call the attention of city engineers to are illustrated in the report. The average number 
main office. These are all carefully indexed, and | the use which they can make of Mr. Allen’s spe- | of assistants employed during the year was thirty- 
can be found in a moment of time. Some finished | cial knowledge in this department, two, 
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DRAUGHTING TABLES OF CITY ENGINEER’S OFFICE, 


DESCRIPTION OF DRAUGHTING TABLES OF | inclusive, and up stairs from 448 to 521 inclusive. The, D. 


CITY ENGINEERS OFFICE, PROVIDENCE. 


All furniture is made of quartered Indiana oak, fin- 
ished in white shellac,rubbed down, and was designed and 
arranged by the office, as were also the lamps, excepti 
the parallel motion, which was not made as duienet 
but according to the ordinary way. These lamps are 
made of large-size pipe or tubing. very strong, and the 
style of construction is such that the joints are not likel 
to get sprung and leak, particularly at the stan ' 
where the most strain comes. 

All drawers aa re _ oo a black 
enameled metallic ve She in’s patent 
locks. On the ae ete numbers ren frome 1 to 442 


interior of instrument cupboards, large 
i tops 
also gas lamps raised, but not to their 


ENGINEERING NEWS. 


a er = aoe Fy hit 
ene 
os 


A 


tables, cases, etc., are lettered as shown on the plan, ex- 
cepting small book-cases, racks and a few other things. 
nstruments, rods, tapes and tvols for out-door work 
are furnished, 
writing materials (but not draughting instruments, 
scales or other tools) are also supplied by the city, of 
which a sufficient quantity of everything needed is kept 
on hand, arranged conveniently for distribution. 
A.—BSide elevation of doubie table; both sides alike. 
B.—Elevation of front end of double table, showin: 
doors to instrument cupboards. Rear end the same in 


C.—Section through A A on side elevation, showing | 

top drawer | 

elevated to a horizontal position; 
highest ' 


=; 


‘showing instrument cu; 
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‘MET RUMmENT 
COPGOARO 





PROVIDENCE, R. |. 


—Section th single table at the same distance 
from the front po yg section through double table, 
top drawer, table top in 
its lowest position and gas lamp extended full length 


nerally, by the city. Draughting and | horizon’ 


E.Elevation of front end of single table show- 


lamp 

i lowest ition. elevation of 
this table is on come as that of the double 
table. Rear end similar in rance to front 
end. Back paralleled to corres with ends. In the 
double table, the top drawers,and the bottom ones 0 
rear balf, extend the full width of the table, one top and 
one bottom pulling out on one of the same, & 
others other 
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\ j | SALE OF ENGINEERING BOOKS. 

; , a ; * | Tris not a frequent occurrence to get an oppor 
on ; 2 tunity of bidding at auction on an engineer's 
=p o 23° library. On next Wednesday and Thursday such 

Fi oS an opportunity will be offered, as stated in our 

i] oo | | advertising columns. It is achance for engineering 

‘ tt societies and for private individuals that should 
eg ¢ not be lost. The list comprises about 1,000 re 

’ “I~ 7 | volumes, among these we note 8 volumes of the 

M transactions of the American Society of Civil 

ol Engineers; Appleton’s Dictionary of Machines, ete. ; 

eT” 20 volumes, royal Sto.: 26 volumes of the London 


Artisan, 4to, 1843-69; Beaufoy’s Nautical Experi 
|} ments, London, 1834 (not for sale anywhere) ; 
=| 31 volumes of the Civil Engineers and Architects 
eee | Journal, No. 1 to 31; volumes 1 to 48 of The 
| Engineer ; volumes 1 to 108 Journal of the Frank- 
lin Institute, 1826 to 1879 (about the only com- 
| plete set for sale anywhere), bound in calf, roan and 
| morocco, uniform in color; volumes 1 to 3 of the 
| Institution of Civil Engineers ; Knight's Mechani- 
i cal Dictionary, 8 volumes, Sto; 45 volumes of 
pamphlets, 8vo, half sheep, chronologically ar 
| ranged, 1835 to 1877, on coal, storms, docks, boiler 
| explosions, steam engines, mechanics, hydraulics, 
| bridges, gas, water-wheels, railroads, canals, 
| meteorology, light-houses, weights and measures, 
| fish-breeding, etc.; also 10 volumes pamphlets, 4to 
| half roan, 1828-76, on trials of speed, clothing of 
| Steam boilers, tides, screw propellers, steam 
jengines, coal and iron, gold mining, fire-arms, 
|setreet cars, caloric engines, water-works, etc.; 
| 16 volumes papers on engineering, sea-walls, con- 
Sans | crete, gunpowder, bridges, ordnance, water-works, 





| buildings, railroads, canals, sewage, preservation of 
wood, ventilation, navigation, etc.; Scott Russell's 
Modern System of Naval Architecture ; 3 volumes 


oo atlas folio, 165 plates ; 23 volumes U, 8. Con- 
ao | gressional Reports on Engineering Subjects, 1832 
We 157. These are only a few of what are to be offered 
——— | without reserve, and they will undoubtedly be 
SEE PEE OF FEES dio sold very cheap. 
Udall titi it Liiiy 4 ae 


PERSONAL. 


Mr. W. E. Worthen, of this city, has been recently 
engaged in examing the Kast Side water power of 
Minneapolis, and has just completed his preliminary 
\labors. In conjunction with Mr. E. T. Abbott, 
| deputy city engineer, he made a careful examina- 
| tion of the entire property and its surroundings, 
and obtained all necessary information from which 
| to make his report, and upon which to base a plan 
for a comprehensive development of this vast 
water poe 
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| + GREAT FEATURE OF THE CENTURY. 





The engineering ac hievements of this century, 
beyond a question, are those for which it will be 
most famous and longest remembered. Theologians 
and philosophers may split hairs about metaphysi- 
| cal science, but they will all join in the celebration 
| of what the engineers have douse for modern pro- 

gress. 

The past fifty years have been the most fruitful 
in the whole history of engineering, and, therefore, 
the review of its accomplishments in that time, 

| given ina recent address by Mr. William Henr 

| Barlow, the President of the Institution of Civil 
| Engineers of England, has a general interest. When 
| that institution was chartered, in 1828, the question 
\ of transportation was one of great urgency. The 
|canals, which dated in England from about the 





ee eS — 





ie |year 1758, had increased to a length exceeding 
3,000 miles, but the Dageen inadequate to the com- 
0 »posite eight on the other side. For symmetry in ap-| of the rachet , where they are firmly held in a| mercial needs of the country. In the United 
pearances on deestdeawhagn tn deme do > mangas ont, | position consi: aaa above a horizontal one. The tons | States, the Erie C oad had been opened in 1825, 
ad where the are left for cupboard the tables of the single tables and those on each side of the doubie | and had been hailed as an engine ering feat of aston- 
ae made with drawer fronts and handles. The drawers tables are made in two lengths, each 5}4 feet long. There | ighing itude; and at about the same time, lesser 
are fitted with the Taylor slides, which act as stops wf wwuse also some balf-single tables eee same | . Each | canals had been constructed in other States. Both 

firmly support them when they are pulled out. of the double table top is 2’ 9” ; those | bh ; we . 
: ere and in England, much attention was bestowed 

gas-pipe for the lamps is brought wee rar tae | of thee ngle tables 3’ 8”. The front < oo oP, | 

table the standard which mapper the shelf at its lowest is 8’ 1” above the on turnpike roads during the first quarter of the 


and passes a channel el way in the iplee just un. end of double tops are 3’ 4”, and those ene le | century. 


der the shelf. shelf su not | 3’5’ above the floor. Front edges of tops ‘angie to “| The steam locomotive was then only in its early 
to interfere with plans that may ie so wide as to need | beyond drawer fronts. The gas pipe foot-restsare 1034" | experimental stages. In 1830, however, the Liver- 
ne a oe can be made on a 


(tre Big deep Drawers, except the two centre ones, | pool & Manchester Railway was opened, and 
double table of the full width of both boards. The | are 5 


on outside. The instrument cupboards »henson’s prediction regarding the value 
a be and =. ‘a alee 1 af — width Sly for two od drawers haf rm a for enalien power oan to be re- 
The tops double tables ‘have the button eld _ as shown, but is sufficiently in from |4lized. So great was the want of improved 
Positions, aind those Sacotsiantantinn: ‘Toaptas can | the cide | to not not interfere with a person’s feet when on the | methods of transportation, that the spread of the 
also be until the pawls rest on thé extreme top rest; 





‘ shelves are used for tapes, hatchets, pins, etc, railway system was rapid far beyond even Ste- 
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phenson’s expectation. In his address to the Brit- 
ish Association in 1875, ary tee years after, Sir 
John Hawkshaw estimated the total | of rail- | 
roads then existing at 160,000 miles, and the total 
capital invested in them at $16,000,000,000. 

ince that time railroad extension has gone on 
throughout the world, though during the last five 
years, owing to the prevailing business depression, 
the progress has not been so rapid as it was just 
previously. Yet even in England, which already 
seemed well supplied with railways, the increase in 
miles was more than two thousand between 1870) 
and 1880; and the railway traffic has nearly quad- 
rupled in twenty-five years. With us, from 1872, 
the year when railways were built with such 
astonishing rapidity, reaching 7,340 miles of new 
constructions, up to last year, there was a decline 
in the progress; but 1879 witnessed the addition of 
4,430 miles of rail, and 1880 promises to be one of 
the most active years we have ever known in the 
business. The total mileage of oe S in the 
United States was, at the beginning of 1880, 86,263 
miles, or one mile of railroad for every 574 inhabi- 
tants, a ratio greatly in excess of that of Europe, 
which has one mile of railroad to every 3,300 per- 
sons. 

Outside the new railroads to be built in the 
United States, there is field enough for railroad ex- 
tension in Asia and Africa. China has yet no rail- 
roads. Japan has only begun to lay them, and 
Africa is almost without railways for the 350,000,- 
000 inhabitants Mr. Brassey gives that continent. 
South America, also, is still only supplied to a very 
limited extent, and in Central Asia they must be 
vastly extended. : 

Steam navigation has had nearly its whole | 
growth within the last fifty years. Itis true there | 
were 344 steam vessels in existence in 1828, but | 
they were of an average of only about ninety tons | 
each, and were chiefly employed in river and coast- | 
ing traffic. Ocean steam navigation had not yet | 
been attempted, and not until 1838 did the suc-| 
cessful voyages of the Sirius and Great Western | 
make it an accomplished fact. Before 1836, the 
largest ships afloat were between 800 and 900 tons | 
burden and about 220 horse-power. Now the | 


May 1, 1880. 


every twenty-four hours. All the work will be Val de Travers, Neuchatel, and at Seyssel, bet ween 
> ee - — light. The a will be — Lyons and Geneva. 
throughout with iron plates, ese in turn wi 
be faced all over with the best hardened brick and | GEROGEAL AED CORMICAL. 
Of the geological origin of asphalte little is 
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hydraulic cement, three feet thick. The brick will 


be made from the refuse taken from the tunnel. itively known, as it a have esca the an 
This, it is said, will effect a saving of $2.250nevery tention of eminent geologists. It has been sy). 


thousand used. As there will be 2,013 brick in eac 
running foot of wall, it will be seen that the sav- fusion by great heat, and pressed through the 
ing is considerable. The interior will be painted superposed strata during volcanic convulsions, th. 
white and lighted with gas. The entrance in Jer-| bitumen or bituminous vapors impregnating, anq 


that underlying beds of coal were sub jected 


sey —_ will be from Jersey Avenue in_ being condensed in the calcareous rock which com. 
| Fifteent Street. The tunnel will be) poses from 85 to 95 per cent. of halie. This 
a single one twenty-six feet wide and theory hardly seems tenable when it is found that 


twenty-four feet high in the clear down to seams of pure limestone, not containing any }ity. 
within a few feet of the river on both sides, and a| men, sometimes intervene between the impreg- 
double one all of the way under the water where nated seams. The imp: beds are of a finer 
the two tunnels will run side by side, each eighteen | texture or grain than the others, so that it would 
feet high and sixteen feet wide in the clear. It is appear they were subject to ter pressure. The 
to extend from Jersey avenue to Hudson street | division between both is exact, though serrated or 
|and the river, about 3,400 feet; thence under the | chipped, and in no instance do the seams of |ime- 
river, curving five degrees northward to the New | stone so intervening contain bitumen. The faults 
_York bulkhead line at or near the foot of Morton are vertical, and there are no other fissures. The 
| street, about 5,400 feet, thence curving slightly | Seapengnption tones place before the last volcanic 
southward in New York, about 3,000 feet, to a upheaval of the earth’s outer crust. It is thus dif- 
| point to be selected by the city authorities. The ficult to reconcile this theory with the position of 
extension grade of the tunnel is two in 100 feet | the rocks unless the beds were ata different angle 
descending from Jersey City, then eae | to that in which they now lie, or the impregnated 
the New York side three in 100 feet for 1,500. | beds were com of a softer kind of limestone. 
From that point the ascent will be on a grade of | A curious fact is, that coal has not been found in 
| two in 100 feet tothe New York end. The greatest | the neighborhood of the asphalte. It has also been 
depth of water in the river is about sixty feet. | contended that limestone, suspended in water }e- 
Most of the bottom of the river-bed is com of | neath which were springs of bitumen, has been 
| tenacious silt, underlaid by hard sand. Near the | precipitated and mixed with the bitumen, though 
New York shore a small extent of rock is encoun- | the slight affinity that exists between the two sub- 
tered, and some gravel. stances does not bear out this hy pothesis. 

It is believed that the capital of $10,000,000 will! Bituminous limestone, so rare in nature, contains 
be all sufficient, as no expensive coffer dams, | from 5 to 15 per cent., by weight, of pure bitumen, 
caissons or Brunel shields: will be required. The composed of 85 parts of carbon, 12 hydrogen, and 
introduction of compressed air into the face of the | 3 oxygen, having a specific gravity of 1.03. 
tunnel, which was declared by several scientific, The rock asphalte is pure carbonate of lime and 
men to be impossible, with sufficient pressure to| bitumen. The seams vary from 1 foot to 23 feet in 
hold in place clay or water, was t assistance. | thickness; they are convex on the upper and lower 
The air pressure will also be u to carry back | sides, the beds dip to the south, and fall from 1 in 
through —_ to the working shaftway, clay, mud |3to1in12. The disposition and mixture of the 
or water, that may be accumulated in the beading limestone and bitumen being so complete that 








Cunard steamship is of 7,500 tons and 10,000 horse- during the course of excavation. The managers 
power, while the Inflexible of the British navy has feel much pleased with thesuccess of this system; 
a tonnage of 11,600 tons, and its engines a power /it does the work admirably, they say, and the 
of 8,000 horses, and the Italia, of the Italian navy, | men, on issuing from the tunnel, feel no bad effect 
will be of 13,200 tons burden and 18,000 horse- | from their confinement. The passage to the tun- 
power. ; nel from the bottom of the shaft is made through 
The telegraph, which was first brought into | an airlocker, which is something like a long round 
wractical use in this country in 1844, between | boiler lying on its side,Swith a door at each end. 
Jashington and Baltimore, employed 400,000| When one enters the door is sealed,and the com- 
miles of wire as long ago as 1875. Since that time | pressed air is forced in from above until the 
its extension under the sea and on land has been | pressure equals that in the tunnel beyond, when 
enormous. | the door at that end — and he steps into the 
The employment of gas as a means of illumina- | passageway leading below the river bed. 
tion was only beginning fifty years ago, but now| The active manager of the Tunnel Company is 
the capital invested in the London Gas Works its President, Dewitt C. Haskin, under whose 
alone amounts to $60,000,000, and in the whole | direction the work has been planned and prose- 
United Kingdom it-amounts to $200,000,000. |cuted. The other officers are C. G. Lincoln, 
And these are only a few of the engineering | Treasurer; L. C. Fowler, Secretary ; Charles G. 
achievements of the half century. Mr. Barlow es- | Francklyn, Trenor W. Park, C. G. Lincoln, J. S. 
timates the total capital invested in engineering Wethered, William M. Force, L. C. Fowler, D. C, 
works during that time at $17,500,000,000, or about | Haskin, Directors ; Spielman & Brush, Engineers 
$350,000,000 annually. Of this vast sum nineteen- | in Charge; Col. Wm. H. Paine, Consulting Engi- 
twentieths belong to railways, steamships, docks, | neer.—From an illustrated article in Harper's 
harbors, and telegraphs, all of which are directed | Weekly, May 1. 
to improving and extending the means of trans- | $$$ 00-00 mt 


port for ngers and merchandise, and thecom-| ASPHALTE AND ITS APPLICATION TO 


unication of intelligence. 
The great feature of the iast half century, there- | STREET PAVING.* 


fore, has been the improvement of the methods of | 
transportation, in obedience to the urgent demand | 
made by commerce for new and swifter means of | vanenshimesinie: 


intercourse.—N. Y. Sun. The subject of asphaltic paving has been reported 
|upon by borough engineers and treated in a few 
| papers read during the last ten years—very ably so 
in the sixty-third volume of the ‘* ings of 
The work of tunneling the Hudson River is push- | the Institution of Civil Engineers”—but has never, 
ing steadily on, and it is expected that in three | so far as the author is aware, been discussed by a 
years from now trains arriving in Jersey City will | scientific society in England. Its importance can 
run directly through to New York, and land their not be over-estimated by the engineers having 
assengers in Broadway, somewhere near the charge of the paved streets of the os towns ; 
Metropolitan Hotel, in six minutes time. The com- therefore it appeared that the most ee. 
pany says that more than 400 trains of cars could tunity of entering into the question would be when 
be p through in 24 hours on the double track. they were assembled together as they are to-day. 
ight trains will use the tunnel exclusively at | Few English engineers have the time or opportuni- 
night, and market trains in the early morning. | ty to become acquainted with and peruse the litera- 
‘All will be drawn by engines made especially for ture on the subject, spread over many volumes in 
will consume their own steam | several languages. e author , therefore, 
briefly give some particulars of asphalte before 
entering upon its application to street paving. 

The word asphalte in England isa 
for bitumen, and many materials and substances 
containing small quantities of bitumen, or mineral 
tar, such as the residue from the distillation of coal 
and heavy shale oils, and the natural bitumen from 
the Dead Sea (Lacus Asphaltites) and Trinidad; in 

| this paper it is used only to describe the natural 
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the purpose. These 
aa aauian. A powerful engine will be always 


at work forcing air into the tunnel. The entire 
length of the tunnel will be 12,000 feet; that is, 
about one mile under water and th uarters of 
a mile on each side. Thus far only the New 
Jersey end has been bored, but the work 
on this side will soon be begun and ex- 
cavations will proceed from both banks un- 
tilthey meet. As many men will be kept con- 


stantly engaged day and night, as can be success- ; ; ; , 
fully employed at once, in making the hole and other words, bituminous limestone found in the 


building the lining wall. The will bechanged | ~sn--) a:asean ee. Sa, Oe 
every eight hours, thus doing ‘tutes days labor | and Secitary Emotes meeting of the Association of Municipal 


neric term | 


combination of bitumen and calcareous matter; in | 





there is no bed or flaw, asin York stone, the seams 
| are compact and the grain homogeneous; the color 
| is arich chocolate; variations of temperature affect 
| its consistency; it is hard and easily broken, giving 
| an irregular fracture; the specific gravity varies in 
| direct proportion to the quantity of bitumen, the 
average 2,25 (3,874 pounds each cubic yard). 


HISTORICAL, 


From the earliest period of the history of con- 
structive works, asphalte appears to have been used 

asacement. It is claimed that the famous build- 
ings of Babylon were jointed with it, and Dr. 
| d’Eyrinis, who published a work on the subject in 
1721, enthusiastically advocated its use for all pur- 
to which cement and mortar are egphea: 
| though he, and some who su uently worked 
| the concession, appear to have applied it chiefly to 
medicinal purposes by extracting the bitumen 
from the earth and soft sandstone, without touch- 
| ing the harder limestone deposits. For more than 
a hundred years its employment for other purposes 
'remained in abeyance. In 1838 a trial pavement 
| was laid in Paris, and the matter was taken up by 
| financiers, who, not content with honestly giving 
| the numerous uses to which it might be applied, 
| attributed to it qualities it never , exag- 
| gerated the importance of its virtues, and roundly . 








claimed for it anadaptability to almost every con- 
| ceivable object inconstructive works. Speculation 
‘in asphalte became so great as to reach fever heat; 
| panic and collapse followed, and this retarded the 
| proper use of the material for a considerable 
— It was therefore not until 1854 that the 
| Rue Bergiére was paved with the rock of the Val 
| de Travers, compressed. It may be here stated that 
| portions of this road were removed fifteen years 
| afterward, when the asphalte was found to have 
lost 5 per cent. in weight, and the vertical depth 
reduced from 2 in. to 134 in. Previous to 1854 it 
'had been laid in mastic on the Morand Bridge, 
| Lyons. 

In 1858, three sides of the Palais Royal were laid. 
and gave results that justified its adoption ina 
| street of 1,000 yards in length. Here, in conse- 
quence of unfortunate ts that might have 
been readily foreseen, the use of the material for 
road paving was further retarded. A large brick 
| sewer had recently been constructed under the 
| roadway, and the made ground extended to a depth 
of from 10 to 13 ft. The top surface was, in Oc- 
| tober prepared for the asphalte, by laying down a 

foundation of concrete 4 in. in thickness. In 
November and December the compressed asphalte, 
2 in. in depth, was laid, and the traffic immediate- 
‘ly afterward turned into the streets. Cracks and 
| flaws on the surface and through the concrete soon 


} 





_ appeared, but an e i mof the subsoil proved 
‘the fact that the made d was insufficiently 
| settled; this was to, the cracked asphalte 


‘removed without the stoppage of the traffic, and 





remained good to thisday. Public 
demonstrated the popularity of this 





opinion soon 
kind of pavement, and the areas so treated have 
inc every year. In 1867 the Paris munici- 


ity agreed to take up 2414 acres of stone-pitched 
Cena and replace Me with asphalte. The warof 
1870 stayed the completion of this great undertak- 
ing: in addition, the administration became ex-— 
ceedingly poor, and, having on theic hands the 
stock of pitchers, it is not surprising 
that new asphalte pavements were for a time dis- | 
continued. In December, 1875, upward of 300,000 
square yards of roads were paved with asphalte, 
while in December, 1876, this area had increased 
to 400,000 of roads, and 1,800,000 square yards of 
footways. | 

In the municipal budget of 1875, £41,200 was 
yoted for the maintenance and restoration of these 
roads. and in twenty additional streets halte | 
was laid, in most cases on stone-pitched 
roads, in two replacing wood, and in others mac- 
adam. 

These large areas so paved in Paris, naturally at- 
tracted the attention of English engineers, and in 
May. 1869, 485 square yards were laid in Thread- 
needle street, London; since that date this area has 
been added to yearly. In February, 1879, Colonel 
Haywood, the City Engineer, re orted that ‘‘ near- 
ly every portion of the arterial lines of thorough- | 
fare in the city was paved with wood or asphalte, 
and many of the secondary streets also. The | 
figures being: 11,299 lineal yards asphalte; 11,164 
lineal yards wood—equal 12,5, miles. In Decem- 
ber, 1877, the Val de Travers Company had laid 
85,000 square yards in the metropolitan roadways, | 
while in Vienna, Berlin and other Continental | 
cities, many thousands of yards have been put 
down, 

In 1838, inquiries were set on foot by engineers, 
and analyses made, showing the composition of | 
asphalte to be bitumen and limestone. As these 
substances could be obtained in abundance and at 
a moderate cost, attempts to combine them arti- 
ficially were made, and have continued from that | 
time, in the author’s opinion, with little success; 
where toughness is required, or great pressure ex- 
ercised, or heavy wear by attrition, no artificial | 
composition of carbonate of lime and bitumen has 
proved equal to the natural rock. , : 

The history of the extraction and manipulation 
of asphalte shows the steady development of the 
means whereby its production is cheapened and its | 
application improved. Where formerly the rock 
was obtained in small open cuttings at the surface, 
it is now mined for under the guidance of skilled 
engineers. Manual labor has been superseded by | 
mechanical apparatus. ‘ 

In the earlier stages, mastic only was used for’ 


‘rigid foundation. 


| with slight undulations of surface. 
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ing to the weather, and there would be great diffi- 
culty in making any scale for determining the time 
or heat required for “‘ cooking.” (reat care must 
be taken to prevent it calcining, and if it is not 
sufficiently heated it will not adhere enough by 
compression to give the surface when laid a hard 


| face ; if overheated, the bitumen is fused, and little 


but limestone is left. Asa rule, the mass attains 
a temperature of from 220° to 250° Fahr. At the 
latter point it may remain in bulk four or even five 
hours, and be fit to lay, the close compact nature 
of the ag: retaining the heat for a very long 
time. From the heating cylinders it is taken on 
to the works for laying. 


| APPLICATION—METHOD OF LAYING BY COMPRES- 


SION. 


Although there are some roadways paved with 
mastic asphalte, it would appear that this is not so 
suitable a material as compressed asphalte, which 
more than any other class of pavement requires a 
This cannot be insisted on too 
strongly. Asphalte being elastic, follows the sub- 
sidence of the foundation, even in so small an area 
as a few inches square. In this respect its failure 
of surface is different to that of a sett, which acts 
independently, unless it is kept up when placed as 
a voussoir. t e substratum should be made hard 
and compact by ramming. If convenient, the 
Manchester method of laying down cinders and 
other hard material, and turning the traffic on it, 
might be adopted. _The concrete should be regu- 
lated according to the weight it has tobear. The 


| Standard of road burdens-adopted by Mr. Deacon, 


of 100,000 tons per annum per yard of width, isa 
convenient one, and all road calculations should be 
reduced to this. In the Rue St. Honoré the con- 
crete was 5.9 in. in thickness ; in the Rue des Petits 
Champs it was4in. in thickness. This road, as 
has been already mentioned, went to pieces from 
defective foundation, and probably the slight bulk 
of concrete had something to do with its failure. 


|In Paris rarely more than 6 in. in depth is laid. 


Cheapside, laid in 1870, with a then traffic of 400,- 
000 tons per annum per yard of width, bad a foun- 
dation of 9 in. in thickness; after seven years’ 
wear it was reported as being in good condition, 
Gracechurch 
street, with 603,000 tons per yard of width per 
annum, had also 9 in. in thickness ; while other 


| streets, with less traffic, had 6 in. Moorgate street, 


with upward of 6,000 vehicles per diem and 264,- 
000 tons per annum per yard of width, had a foun- 
dation 6 in, in thickness; all these latter streets 
have maintained their surfaces in good condition. 
This would go to prove that under the heaviest 
traftic 9 in. is a sufficient depth, while 6 in. is suf- 
ficient for 250,000 tons per annum per yard of width. 


paving; boiled on the spot at which it was laid. The concrete should be gauged, six of aggregate 
The incident of the road traffic of the mine grind- to one of Portland cement bearing a very high 
ing down under the summer heat and hardening tensile strain; on no account must lime concrete 
the mineral surface, led to the application of pres-| be used. For the best method of making Portland 
sure to the powder; but largely improved as are cement concrete for street foundations, see p. 10, 
the means used in this industry, there is a wide | 


field open to engineers in devising a mechanical (eedin 
method of compressing the heated powder. 


QUARRYING, TREATMENT AND MANUFACTURE. 


of the Institution of Civil Engineers,” 
| Vol. LVIII.; the anthor only wishes toadd that it is 
|hardly possible to make the concrete too dry. 


The rock of the Val de Travers and Seyssel used 
to be obtained only when it cropped to the sur- 


| When the mixture is taken in the hand it should 
| feel slightly moist, no water should exude when 
| squeezed, buta slight sweat only; a few particles 


face, but the great demand for the material has 
led to the seams being worked in galleries under | eee " oct gerne i 
engineering supervision; at the former place the etner & cnemca ge , 


or not by 
adits are driven from the face of the mountain; | the contact of the asphalte and lime 


as not yet 


the road is about 7 or 8 ft. in height, and the roof | been determined, but practice has given sufficient | 


and sides have to be bratticed. Most of the rock | 
is obtained by blasting; the shot-hole is drilled | 


experience to show that lime concrete ruins com- 
pressed work. A portion of Holborn was laid with 





with a breat auger; the charges are small. Fine | @ lime concrete foundation. The night before the 
dust rock is used for tamping, and the plug and |Scbitt® SG che conerete was trampled over and 
firing are as for other rock-blasting operations. | iniewed; Cheholes.were Stlel up with Hae mortar, 
TREATMENT OF COMPRESSED ASPHALTE. but the work was open only a short time when it 
The rock is brought to England, and stored inthe became apparent it would not last. Time after 
open ; it is then thrown into a steam crushing time it was repaired, only to again break down 
machine. This mode of breaking up the rock an- under the traffic. The company. finding the 
swers in every respect, except when it contains an annual cost of repairs very great, stripped the 
abnormal amount of absorbed moisture. This | asphalte from the concrete, which appeared hard 
occasions the crusher to clog, and it has to be fre-| in places, but generally was very soft. Twenty- 
quently cleared. The material, now reduced to/| four hours after the hard concrete was exposed to 
about the size of walnut, falls on a shoot, at the| the air it became granular and quite unfit for a 
bottom of which passes an endlesschain of buckets foundation; it was removed and replaced with 
that carry the material up to the hopper feed of a Portland cement concrete, and the road has re- 
Carr's disintegrator, which is driven, one shaft at mained good tothis day. — AR, 
1,000, the other at 700 revolutions a minute. It| And here one of the difficulties in all classes of 
then drops to the d, and is ready for heating. pavement requiring artificial foundation arises. 
This is accomplished by placing it in revolving The cement to be of a high quality must be slow 
cylinders of about 5ft. diameter, above a coal fire, | setting, and, as asphalte must not be laid on the 
the cylinders making about one revolution in two | concrete until perfectly set—otherwise, as it forms 
minutes, Each charge consists of about 24¢ tons, | an air-tight covering over the concrete, the latter 
and takes from two to three hours to attain the would never attain its maximum hardness—the 
requisite temperature, which is according to the concrete must be laid at least four days, with a 
amount of vapor required to be driven off. All| temperature of 50° Fahr., and fine weather. 
this work is accomplished by the judgment of the; The French engineers bind the asphalte con- 
workmen. No hygrometrical test is made to ascer- | tractors to open _a certain portion of the roadway 
tain the amount of moisture in the cold powder, in eight days. Practice in London shows that four 
nor is the heat in the cylinders taken by a tee: | 
mometer, The state of the powder differs accord- 


per by G. F. Deacon, ‘‘ Excerpt Minutes of Pro- | 


,cwt. 


155 


ests the trial of bituminous concrete as laid by 
Mr. Deacon. If, as described by this engineer, the 
surface of bituminous concrete ‘‘will bear in a 
few hours any amount of ramming without dis- 
tortion,” the work of laying compressed asphalte 
would be expedited by three days. In all cities of 
great traffic, where every twenty-four hours is of 
importance, such a trial should be made. The 
concrete must be smoothed off to the exact con- 
tour of the finished surface: the transverse fall 
should be not more than 1 in 30. 

The asphalte powder is now brought on to the 
spot in open carts, and spread tranversely across 
the streets in widths of 3 to 4 feet; the powder when 
reaching the ground should be uniform in tempera- 
ture, and not less than 150° Fahr.; when leaving 
the works at which it is heated, a maximum 
of 140° and a minimum of 115° Fahr. are al- 
lowed, according to the distance it has to 
travel; all the natural moisture eliminated. 
The powder is spread out in a thickness of two- 
fifths more than the specified compressed section. 
It is raked with regularity as to thickness and width 
over the concrete; this operation can only be ac- 
complished by skilled men, and must be carefully 
attended to, otherwise, the powder, if left in un- 
equal thickness, will be unequally pressed. No 
mechanical system of spreading the powder has 
hitherto been successful; a steam appliance that 
would accomplish this object is still a Dubieoatan. 

The powder is then rammed over all by heavy 
punners, heated in portable furnaces to a proper 
temperature to prevent adhesion ; at first the ram- 
ming should be done very carefully, and the blows 
should be light, so as to insure equality of materi- 
al ; the force should be gradually augmented until 
they are delivered as heavily as possible. 

Those parts abutting the stone curbs and coal- 
plate curbs and cills are beaten and seared over 
with a T tool, as the punners ure of too large di- 
ameters to reach the angles. Ramming or com- 
pressing the powder may be considered the crucial, 
as it is the culminating, point of its application. 

The great difference in the muscular efforts of 
the workmen has always been a difficulty, and 
engineers have not been iule in searching for a 
method of compression by steam machinery. \ 
steam hammer moving on temporary rails was 
tried, but the practical difficulty of laying the rails, 
especially for the side areas, rendered it abortive. 

A steam roller was next applied, but, instead of 
compressing and laying the powder, it was driven 
forward in a wave, and the cost of applying the 

wer was great when compared with auea labor. 

he face of the roller was kept to a high tempera- 
ture to prevent adhesion. The last method of fin- 
ishing of the compression has been by having a 
roller of several rings, which traverses the road 
transversely and longitudinally.’ This has not been 
largely applied. The most frequent method is to 
sear the surface with a smooth curved iron or 
smoother after the whole has been compressed with 
the heated punners. A straight-edge, 7 or 8 feet 
in length, is then drawn at random over the face 
of the work, and inequalities of surface are shown 
by scratches; where these appear the face is beaten 
down to the required level. When the asphalte 
has cooled to the temperature of the atmosphere it 
is thrown open to the traffic. 


PREPARATION OF BITUMEN AND MASTIC. 


The pees and pieces of rock are placed in caul- 
drons filled with boiling water, and stirred for an 
hour. The stirring breaks up the rock, and the 
bituminous portions float; the sand or calcareous 
stone being partially, precipitated. The bituminous 
scum always contains about 25 per cent. of sand, 
to eliminate which a secund process has to be gone 
through, though in some of the coarse-grained 
rocks, as those of Lussat, Auvergne. the scum is suf- 
ficiently free from the sand, and does not require a 
second process. The scum isagain heated in water, 
which 1s converted into steam. By this second pa- 
rification all the sand is clinsinated: the pure bitu- 
men floating on the surface. Th‘s is decanted into 
iron molds, the weight when cold being about 1s 

This method of extracting the bitumen is 
not much practiced, as the Trinidad bitumen is 
cheaper and serves the same purpose. 

The Paris engineers specify that the stone from 
the Seyssel mine used for making mastic shall be 
naturally impregnated with bitumen of good qual- 
ity coming exclusively from the mineral stone. 
All artificial bitumen extracted during the purifi- 
cation of heavy shale oils is rigorously exciuded, 
the rock is to be soft and fine-grained, and the tex- 
ture compact, regularly impregnated with bitumen 
so as not to show black and white spots, which 
would indicate that the limestone and bitumen 
were not thoroughly mixed together. The color 
should be brown; when heated to 60° C. it must fall 
to pieces, and contain 7 per cent. of bitumen and 98 
per cent. of limestone; and not more than 9 per 
cent. of free bitumen must be required to mix with 
it, to change itto mastic. 


days is not too long a time to allow the concrete, The different mines mold the mastic into various 
to set. To expedite this work, the author sug-‘ shapes, these being their trade marks, 


The hex- 
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agonal block of the Val de Travers Company is the 
most convenient for storage. 

These blocks are broken into pieces, —_— in 
cauldrons, and heated to a temperature of between 
380° to 490° Fahr. 

When the temperature is increased, the bitumen 
wholly evaporates; if the limestone is made rej hot 
it becomes pure. If, however, a small quantity 
of free bitumen is adopted, the whole melts, and a 
complete transformation of the material is effected. 

Rock containing but 5 per cent. or 15 per cent. 
of bitumen will not melt; if there is added from 
7 to 8 per cent. by weight of free bitumen, the for- 
mer will melt, though it will not be so rich in 
bitumen as the latter. After it has become cold it 
will not again melt without the adaition of bitu- 
men, so that free bitumen acts as a flux. In the 
preparation for laying there is addei to the mastic 
about 60 per cent. of grit; silicated grit is the best. 
It must be quite free from loam or other foreign 
material, The quantities generally used are : 


Lbs. 
I SING oi sks vsti anendined.:-. wermhsage ten tee 220 
I 4; <50s. dpendus obenttakeap ss © how pauses tees 13 


I 6 nbs hb Fetee cHos ods. dit sigeret vent seasesegs. geakete 132 


River ballast, thoroughly dried, passed through a 


{,-in. sieve, or other similar material, is used for 
grit. 

The mastic is thrown into the boiler; when the 
first lot is melted a small quantity of free bitumen 
is added, and the mixture is stirred with an Q-iron, 
about 5 per cent. of the total quantity is added at 
atime. Atthe third charge, some gravel or grit 
is added ; this sinks by gravity very slowly, owing 
to the specific gravity of the materials being near- 
ly the same. The mixture is not moved until the 
grit disappears, when it is stirred rapidly ; the 
mixture continues in this way until the cauldron is 
full. Care must be taken that when the boiling is 
complete the mastic is not too dry ; if it is, a small 
quantity of free bitumen is added. 

The boiling occupies from two to three hours. 

The method of testing the complete boiling is by 
plunging a piece of wood into the mixture. If it 
is insufficiently boiled the mastic adheres, and vice 
versa. It should be observed that grit is added, 
not from motives of economy alone, but to prevent 
the mastic, when laid, softening by the heat of the 
sun. The two chief points aimed at in the prepar- 
ation is to heat the mixture with as little free 
bitumen as possible, and to lay it as hot as prac- 
ticable. 

Mastic is principally used for footpaths; in Eng- 
land it has completely failed when subjected to the 
heavy traffic of the London carriageways, and has 
been replaced by compressed. If a piece of old 
mastic is examined, it is apparent that the cause of 
failure is the admixture of grit. The surface will 
be found covered with indentations, from which 
the grit has been removed. These sockets give 
way round the edges, and forming so large a por- 
tion of the bulk, the whole soon becomes disinte- 
grated. The same remark holds good in its appli- 
cation to foot pavements, only the percussion from 
traffic being much less, it wears longer. It will 
be seen that the use of material other than the na- 
tural rocks opens the way to adulteration, unless 
the engineer sees every portion of grit placed in 
the cauldron he can never secure a constant quan- 
tity being used; it will therefore be necessary to 


mention under the head of Maintenance how this | 


evil is to be guarded against. 

The laying of mastic is simple; while in a boil- 
ing state it is laid in strips about 4 ft. wide on the 
concrete bed with wooden floats or spattels. From 
1g to 1 in. is the general thickness laid. One man, 
with the asphalte brought to him, can spread 150 
square yards ina day. Three tons of the material 


can be prepared by a workman in a ot The con- | 
ai 


crete is usually 3 in, in thickness, and 
of 1 in, in 24. 
DURABILITY OF COMPRESSED ROADWAYS. 
M. Chabrier states that the effect produced by 
wear and tear on asphalte is so trivi 


d to a fall 


other cause than friction of wheels occurs to alter 
its working conditions. It is hardly possible to ac- 
cept such a statement without challenge, and the 
wear is unquestionably so slight that exaggeration 
is not necessary, even - partisans. e most 
lengthened experience in England is in the piece of 


road laid by the Val de Travers Company in Thread- | 


needle street in May, 1869. In February, 1877, the 


City Engineer reported this piece of ‘paving as_ 


having had few repairs and being in good condi- 
tion. The author examined it a few weeks ago, 
and, with the exception of those places cut out for 
experiments and gas or water repairs, the sur- 
face was in good condition; it has n subjected 
to a traffic of 200,000 tons* per annum per yard of 


* These weights are approximate, and probably consider- 
ably under the actual weights. Each vehicle is taken to 
weigh 1% tons, probably 50 per cent might be added to them; 
but, as there are no means of ascertaining the weights ex- 
actly, Colonel Heywood has never given weights in his re- 
ports, so that in comparing these figures with those given b 
vother writers, the vehicles must be reduced to the stan 
of 14% tons weight each, 
only each day, 








that it may | 
almost be said to be imperishable so long as no | 


the traffic is for twelve hours | Pa 
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| m M. Chabrier, the pavements of all cities are 
subject to many other incidents tending to destroy 


| = Unfortunately for the statement just quoted 








May 1, 1880 





the City is three years. The following wil! die 
the life of some recently laid :-— 
Years 


Years 
| them es friction of wheels. The ee Genet ee aerdes. Boa o0c ai | Aldestanate strect Bs. 3 
removal of the surface to repair gas and water ciro winiam atrest ite: 3 
| meine and ral fe out that in y st 50 King William street... ... gate Hill......... 3 


| per cent. of the whole surface will be removed 
uring the life of a pavement. 
Rock asphalte is compressed without appreciable 
wear under traffic such as the above. On the table 
| is a specimen taken from Cheapside. It was laid 
| in December, -1870, 214 inches in thickness. After 
| having been subject to a traffic of oe of 500,- 
| 000 tons per annum per yard of width, the bulk is 
| reduced ,{,th, while it has lost thin weight. The 


| difference in the percentage of loss of bulk and | 
weight is accounted for by the compression of the | 
material. This is apparent to the depth of half an | 





inch. Undera ———oe glass the compression 
| can be seen to the depth of more than iin. After 
| fifteen years’ wear, and in the Rue Bergére, the 
loss by weight was 5 per cent. In Gracechurch 
| Street, where the traffic is 603,000 tons per an- 
|num per yard of width, the material has lost 
but inconsiderably, either in bulk or weight, dur- 
| ing a period of eight years. These results are all 


- | obtained from the compressed rock of the Val de 


Travers. When other materials in mastic have 
been laid in streets of much less traffic, they have 
| been replaced either with compressed or wood; 
and without making invidious distinctions, it may 
be here stated that experience in London has de- 
monstrated the fact that no class of asphalte has 
stood equally well with that of the Val de Travers 
compressed. From 1870 to 1878 thirteen different 
kinds of asphalte had been tried in the city of 
London. At the period of writing but three re- 
main, in streets having traffic of more than five 
hundred vehicles in twelve hours. The manner in 
which the compressed rock is laid has much to do 
| with its duration ; disintegration has taken place 
in many roads from circumstances that are not 
readily accounted for; fissures appear on the sur- 
| face, so close together as to form a complete web- 
like appearance; the percussion of the horses’ feet 
detaches small portions of the material, and if frost 
supervene the road will quickly fail, owing to the 
crystallization of the water held between the fis- 
sures. It has been urged that this is occasioned by 
the execution of the work during wet weather. 
When the heated powder is placed on a wet sur- 
face, vapor of water is produced ; this meates 
the powder below the bulk influen by com- 
pression, and it will be readily understood these 
| prevent the perfect homogeneity of the whole. 
Another cause of failure is owing to the cracks be- 
ing produced by the use of too new a cement for 
a foundation. When the concrete fails, the as- 
phalte will fail also. The question of durability, 
apart from other considerations of convenience, is 
the question of cost. It is, therefore, necessary to 
compare this with other materials. 

The cost is reduced to 100,000 tons per annum 
per yard of width. 
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renewal of asphalte, inasmuch as the annual sum 
for maintenance provides the asphalte in perpetu- 
\ity. In Paris 1-5 of the entire roads paved with 
| asphalte are renewed every year at a charge of 8d. 
| per square yard ; but there are no precise 

whereby to reduce the cost to the above standard, 
as this sum includes many roads having very small 





'from which the figures in the table are arrived at. 
| The figures for wood are those of Mr. Deacon, which 
| the author believes are the only figures reduced to 
| the standard that can be relied upon, all the obser- 
| vations of engineers in New York, Paris and Lon- 
'don, confirm these, although not reduced to the 
same date.* 
| From Colonel Haywood’s reports it would appear 
| that the average duration of wood pavements in 
* nm . Dp. 7 Vv , 
187 Report of Colonel Haywood. on ‘Wood and 1 shal 
7: 


vements, 1 ; Report Mor Van Nort of Now Wor 
December 17 1874. ms 


It will be observed that nothing is charged for’ 


'traffics. In London the Val de Travers Company | 
maintains various streets at fixed sums per annum, | 


+ By 

With regard to the absence of foothold for horses 
the observations made in London prove that as- 
phalte is not so slippery as granitecubes, It is now 
well known that when the atmosphere is humid, 
the fine dust and dirt, ever present in a city street, 
are spread over the surface of the asphalte 
by the traffic, forming a aoe, which 
renders foothold difficult. In dry weather the 


| road is also covered with the detritus incidental to 


great traffic, a from wear. When asphalte is 
swept as a method of cleansing, this adheres to the 

, and becomes mud with a very 
slight shower of rain. In is, grit is thrown 
down on such occasions; but the proper method of 
cleansing asphalte is by hydraulic and not me- 
chanical means. With fire hydrants on each side 
of the roadway this could be effected at slight cost. 
Hitherto this not been done in London, as there 
were no hydrants, but in cities where hydrants are 
in use the difficulty would be solved. Asphalte, 
either wet or dry, affords an excellent foothold. 
Trials of asphalte on a small scale are not to be re- 
lied aan No trial can give a fair result unless a 
considerable area is paved. It was abandoned in 
Manchester, where only 968 yards super. were laid: 
but has remained in Southampton, where 1,587 
yards were laid in 1873. In no case should a length 
of less than 440 yards be laid. Horses do not be- 
come used to the surface in short lengths, and un- 
less the adjoining road is paved and kept clean, as- 
phalte will be not only dangerous but costly. The 
maximum foothold for horses will not be attained 
until every street ina townis paved with the same 
material. 

MAINTENANCE. 


Hitherto in England the maintenance of asphalte 
paving has formed part of the original contract of 
construction. Engineers appear to have thrown 
the responsibility of repairs upon the contractors, 
because want of experience did not justify them 
in taking over the roads when once completed, and 
waiting results. So far as the author can ascertain, 
only one engineer, Mr. Lemon, reported against a 
fixed annualsum formuintenance. In London the 
een vary from 38d. to 1s. 6d. per yard per annum. 

ese prices are based upon the cost of granite main- 
tenance, and in many cases are probably too much. 
while in others they are too small. The periods for 
which the maintenance is contracted vary from 
ten to seventeen years, at the end of which time 
the pavement is to be as good as when first laid. 
Whether this is an economical method of main- 
tenance cannot yet be determined. In Paris, where 
the original contracts have long expired, the work 
is let for seven years, and the contractors have to 
renew ;'; of the entire areas each year; the life of 
the pavement is thus fixed at fifteen years. As the 
application of asphalte is increased, this method 
will probably be found more economical than that 
previously alluded to, and oe will prove 
what areas will require renewal. To state broadly 
that ,'; of the asphalte must be renewed. appears a 
random method of determining the needful repairs. 
Eeach street should be treated on its merits; thus 
Cheapside would require much more frequent re- 
newal than George-yard, and the two should be 
kept separate. ntenance of road by contract 
has a into disuse in this country; but will 
have to be resorted to for asphalte works. 

It is therefore necessary to determine when a 
street requires renewal. e surfaces must be re- 
placed when there are cracks ;, in. in width, or 
there are holes 3g in. deep; or when there are de- 
pressions in a circle of 3 ft. 3in. diameter, the 
normal depth of the hollows being at least 11, in.; 
or when the water in the channels cannot be freely 
disc , and when the joints or partings from 
the curbs or other paving stones are 3g in. wide; 
and when the surface is blown up or lifted ,', in. 
above the oajaning surface. These defects if not 
repaired, will subject the contractor to a fine, ac- 
cording to a scale of areas and depths. With re 
gard tothe repairs to trenches, they must be 
paid foras new work. In the City of London, im- 
mediately the excavation is filled, the concrete 
is laid. and in a few hours the powder is con- 

Within the past month portions of the 
roadway have been opened and closed within 
twenty-four hours; this may be insisted on in 
streets of great traffic; but, for reasons previously 
stated, the asphalte can never obtain that firmness 
over such trenches as it does when the concrete 18 
dry. In Paris a maximum period of fifteen days 
is allowed, while the trench is becoming consoli- 
dated the surface is kept up with flints. Probably 
the most convenient mode of maintaining the as- 
phalte would be by schedule of prices; the engineer 
giving directions erick base are to be relaid. 


only difficulty w be when the contract 
expires, Under the previously deseribed mode, the 
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entire surfaces are 
com the contractors to execute good work, the 
methods of preparing mastic asphalte and the dif- 
ferent qualities are so variable—this oe such o 
rtunities of fraud—the engineer will have to 











tho’ ly conversant with the details, and exer- 
cise a rigid supervision over every process, as well 
as to sample 


ee the natural materials. For 
these purposes the French engineers have prepared 
elaborate specifications, to which reference can be 
made.* 

One of the greatest inconveniences in a city of 
great traffic is the renewal of a road. This work 
frequently closes a street for a fortnight—with 
granite in Cheapside this occurred once in about 
nine years—with wood the nuisance and loss has 
been intensified to a degree that cannot be toler- 
ated—with the compressed rock of the Val de Tra- 
vers, a street never need be closed for a day for 
such work, Cheapside having been done nine years 
without the traffic being stopped an hour for road 
repairs. 

CONVENIENCE—SANITARY. 

The advantages of paving streets with a smooth, 
impervious surface are so great that no one can 
contest the point as to cleanliness. The results 
from actual observation give: 


ee —s — 


Superficial Yards Traffic in Tons per 
Material. fore each Load of Annum Yard 
Mud. of Width, 
Macadam............ 344 25,000 
ee ae 500 50,000 
Wii race caves oa 1,666 25,000 
Asphalte........ .... 4,000 + 500,000 


= 


As dirt means mud in wet weather and dust in 
dry weather, the same proportions hold good when 
considering the question of dust. The asphalted 
streets of London are never watered ; streams of 
water are sent down the channels where dust 
collects. 


ABSORPTION OF FILTH. 


No positive statements founded on facts have 
ever been placed on record as to the actual amount 
of filth absorbed by different classes of pavement. 
The only fact recorded is patent to the eye, and is 
disputed by none, that whether other materials do 
or do not absorb filth and moisture, asphalte does 
not. Opinions only founded simply on general ob- 
servation, and to be taken for what they are worth, 
place the materials in this position as to absorp- 
mo Macadam—1. | Wood—2. 

Granite—3. Asphalte—4. 
FREEDOM FROM NOISE. 


This desideratum has led, no doubt, to the ap- 
plication of new materials for roads in large towns. 
As there areno means of measuring noise, opinions 
must be relied upon. When wood is new, close- 
laid, and the pavement is perfectly level, it may be 
characterised as noiseless. In consequence of the 
density of the asphalte the horses’ hoofs can al- 
ways be heard upon it; but as the surface wears 
away in undulations, not defined by sudden vertical 
depressions such as all pavements composed of 
blocks show when wearing away, the comparative 
quietude of wood and asphalte depends entirely 
upon the state of repairs. Seeing that none of the 
wood pavements in London have lasted many 
years without being relaid in streets of t traffic 
(see reports of their existing conditions)}, it 
ap to-the author that they cannot be main- 
tained with that evenness of surface which places 
them at the head of the list for noiselessness ; and 
that on the average state of the two materials, 
asphalte is equal, if not superior, in this to 
any other kind of material, both it and wood bein 
preferable to macadam, as that is to granite. 

The only point now remaining is the gradients 
at which the material can be laid with safety. It 
would be unwise to lay asphalte on any gradient 
much steeper than 1 in 50, although a portion of 
Broad street, London, is 1 in 46, and no incon- 
venience has been felt. 
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to be in good condition; this 


whic 
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awarded the follo contracts: For misce 
eastings, to Wm. at 3i¢ cents per pound; for 


ENGINEERING NEWS. 
FOREIGN INTELLIGENCE. 

M. Daubourg, a French engineer, claims to have de- 
vised a means of transporting large vessels over 
isthmuses, however — and an experiment is shortly 
to be made at Argenteuil by lifting a 2,000-ton ship 
from the river and taking it on rails to another place. 

New Zealand has 1.100 miles of railroad, constructed 
atan expense of $37,000,000, and all owned by the 

vernment.’ The annual receipts exceed the expenses 

Vv $450,000, and the interest on the cost of construc- 


tion is $1,650,000, so the loss on the roads is $1,200,000 
a year. 


The engineers in Russia attached to the Ministry of 
Ways of Communication have just completed designs 
for a railway from Tiflis to Teheran, via Tabreez, and 
for a line from Baku to Teheran, via Reshdt, which the 
Minister, General Possiet, has laid before the Czar for 
his examination. 


The latest plan for crossing the English Channel is 
embodied in a model now before the Admiralty for a 
monster floating railway station, which is to carry trains 
across the channel at the rate of fourteen knots an hour. 
It is stated that ‘“‘ each train would provide accommo- 


dations for 2,000 passengers,” which would require sixty | 


or more railway carriages. 


In regard to the tunnel connection between France 
and England, it appears that the boring operation un- 
dertaken at Sangette, on the French side, is not the be- 
ginning of the shaft from which the tunnel is to be 
bored, but is simply an experimental bore hole, some 
500 or 600 yards above the village, and about 100 yards 
from the shore. It was found necessary, however, to 
suspend the work, because of the too rapid infiltration 
of water, rendering essential the construction of a new 
pump of double the capacity of the first one, that is, one 
can raise about 700 gallons a minute, The ex- 
perimental shaft is to be sunk to a depth of some 260 
feet, the diameter of the bore being 11 feet. 


There isat present a large demand for railway ma- 
terial in Italy, and the demand is likely to continue for 
a considerable time to come. The government has 
taken measures energetically to develop the projects 
brought before the Italian Parliament during the session 
of last summer. The proposed works are comprehen- 


spreading the expenditure over a number of years. The 
greater portion of the new railways are to be con- 
structed, as in other Continental States, for strategical 
reasons. Above all, the famous Quadrilateral is to be 
Jlaced in direct communication with all points of prom- 
inence in the kingdom where, in time of war, an invasion 
could be apprehended. One of the most prominent lines 
isone intended toconnect Novara with the Swiss frontiers. 
Skirting the banks of the Lago Maggiore, the line will 
have a terminus at Pino, and there will join the St. 
Gothard line. The route next in importance is destined 
to connect Rome with Aquila and Solamana, whence 
commnnication is established with Pescare. The im- 
portance of this line is purely strategical. 
a line, to be constructed from Parria to La Spezzia. The 
latter place being the chief naval depot, it is eminently 
desirable to place it in as direct communication as possi- 
ble with Bologna and the other strongholds of the king- 
dom. 











GENERAL INTELLIGENCE, 


Ge We solicit and are oo pleased to publish in these 
columns any items of interest that may be furnished us. 


oe GAS AND WATER. 
Goderich, Canada, is discussing weter-works. 
The Bethlehem Gas Compan 


the Lowe process. 


Toronto. eee proposes issuing debentures to the 
amount of $20,000, for the purpose of increasing the 
city water-works. 

An hydraulic motor company pro to furnish 
Rochester, N. Y., with an inexhaustible motive-power 
by utilizing the Genesee Falls. Work is in progress. | 

The City Council of Hamilton, Ontario, Canada, have 
awarded Mr. Gartshore, of Dundas, the contract to su 
ply cast-iron pipes for the improvement of the water- 
works’ system at $32.75 per ton for 2,530 tons. 

The bids for supplying the city of Chicago with 3,000 
tons of cast-iron water-pipes, ranged from $47.20 down 
to $37.50 per ton. The Jatter was the bid of A. H. Mc- 
Neill & Brother, of Burlington, N. J., and the award 
will er madeto them. Last year the city paid 
$23.40 for its pipes. 

Report of the Firé Marshal of Chic for the year 
1879: Total number of buildings in Chicago at the 
end of the year, 129,153: expenses of the Department, 


$420,308.88; cost of fire protection, a trifle over $3.25 
building. The fires during the year numbered 638. 
The it of Public W has laid, for the better 
supplying of water for fire 67,067 feet, making 
a total of main and distri ng pipes of 442 miles and 
8,707 feet. 
During the past six or eight years individuals who 
have had driven wells sunk by ies unauthorized by 
Nelson W. Green have been for infringement. These 


suits have not fallen upon manufacturers and dealers, 


but upon innocent users of the patented articles. To 


obviate this evil a joint resolution has been introduced 
in the House, re Attorney-General to bring | 
suit in the name of 

letters patent issued in 1868 and 1871, to Nelson W. 
Green, on the that he was not the original in- 
ventor, and 


United States, to cancel the 


the device had long been common 
.—Exrchange. 


The Water Committee of Councils, of Pees , have 


sive, but will be executed “‘seriatim,” with the view of | 


Then follow | 


is now using anthracite | 
instead of bituminous coal in the manufacture of gas by 
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2,000 pounds of cast-iron water pipes, to James Marshall 
& Co. at 858 per ton; for woe castings, to the same 
firm at $78.50 per ton. Brass ferrules, per dozen, 
awarded to A. Fultons’ Son & Co. at 86.35 for one-half 
inch, $6.90 five-eights inch, $8.15, three-quarter inch, 
$9.25, one inch. 

The contract for fire plugs and stop-valves of assorted 
sizes was awarded to Hutchison & Alexander at the fol- 
lowing figures: Fire plugs, $35; stop-valves, $15 for 
4-inch valves, to $750 for 36-inch valves, the prices for 
the intermediate sizes being between the sums named. 
The contract for miscellaneous castings for the new wa 
ter-works was awarded to T. N. Miller at $3.45 per 100 
pounds. 


ooo - 
ELECTRICITY. 
The Fuller patent electric lighting system has been put 
in at the Greenwood rolling-mill, at Tamaqua, Pa. 
A French engineer, named Parodie, claims to have 
| discovered a method of conveying large quantities of 
electricity over long distances, and distributing it at any 
number of points ou the way, exactly like gas or water 
ag is the philosopher's stone electricians are searching 
or.) 

The electric light promises to be largely adopted in St 
Louis by private parties. The Merchants’ Exchange 
will soon be lighted by electricity, displacing a thousand 
or so gas jets. C. Conrad & Co., on Sixth street, have 
three excellent lamps; Samuel C. Davis & Co.,on Wash 
ington avenue, have their immense establishment lighted 
up by the Brush machine, and there are a number of 
others talking of putting the light in at once. 


The Congressional Committee on the Revision of Laws 
reported favorably, on the 27th ult., the bill introduced 
some weeks since, which provides that all telegraph 
messages shall be deemed to be private papers of the 
senders and receivers of the same, and shall be protected 
from unreasonable search and seizure, and from produc- 
tion in judicial and legislative proceedings to the same 
— as communications sent by the United States 
mail. 


-_ “oo 
STREETS, DRAINAGE, ETC. 
Sewer extensions have been ordered in Milwaukee. 


A deputation from Toronto is in Detroit. inspecting 
the block pavements. 


Pittsburgh, Pa., is about establishing a system for the 
removal of garbage and ashes from the city. 
I believe that a roadway constructed in the following 
| manner would be durable, economical and desirable : 
First, excavate the roadway to a depth of from eich- 
teen to twenty inches below the grade, refill by placing 
a layer of clean sand six inches in depth, upon which 
place a layer of limestone, consisting of stone from three 
to six inches thick, eight to twelve inches long, and 
about eight inches deep ; the stone to be placed on edge 
by hand, and well bedded in the sand ; upon this lime- 
stone and sand foundation place a layer of broken gran 
ite (of a size not larger than will pass through a two- 
|} inch ring) toa — of about six inches : this covering, 
| well rolled, will form a surface almost as compact as 
| solid granite, and will undoubtedly wear for years. This 
| paving, if done to any considerable extent, can be put 
| down at a cost of about $1 per square yard, or about one 
third the cost of asphalt or granite-block pavement, and 
at a much less cost than any wooden pavement yet in- 
troduced. There is yet another advantage that } claim 
for the broken granite roadway. I believe that a six- 
inch layer of the broken granite will last for twelve or 
fifteen years, when, if worn out, it can be removed, and 
we stil! have a foundation upon which we can place an 
asphalt or granite-block at a comparatively small cost. 
ANDREW RINKER, 
Citv Engineer of Minneapolis, Minn. 
We give a synopsis of an article on “The Ventilation 
of Sewers ” by John G. Winton, published in the Meta/ 
| Worker of April 24th. The sewerage works of towns 
| should be so planned that low-lying districts could be 
separated from the high ; each district should have a 
' separate sewer ; they should debouch into a common 
|}main. An abundant supply of water constitutes the 
| most thorough means of flushing. Small jets, one- 
jhalf inch in diameter, are sufficient to flush 
small pipes leading from houses. For  ventila- 


P- | tion he advocat.s the s iction-fan method as adopted by 


modern miners. Archimedean screw ventilators could 
be successfully applied in small villages, as they are ex- 
tremely sensitive and quite powerful. A fan driven by 
jan engine of 20 horse-power discharges 25,000 cubic 
| feet per minute; the suction, pipe being 30 inches in di- 
| ameter, one mile of such pipe contains 26,872 cubic feet, 
| or a little more than the above fan delivers per minute, 
| The mileage per hour drawn through this 30-inch pipe 
will be 58, in round numbers, and in the 24 hours 
1,392 miles of air are drawn through this pipe of 
30 inches in diameter, while the total quantity of air ex 
lied by the machine 1s 36,000,000 cubic feet in the 24 
ours, or, in other words, 36,000,000 of cubic feet would 
be drawn out of acertain sewerage area, and pure air 
would instantly fill up the void, pouring into the sewers 

| through existing apertures or properly constructed in- 
lets. se fans could not be used in sewers as at pres- 
ent constructed, as the gully holes would act as feeders, 

| and exhaust the force before it had progressed far. The 
piping would have to be graduated so that the exhaust- 

| ive forces would be felt the entire length. 


a Saal SS EM 
BRIDGES. 
The time for the completion of the Jefferson Avenue 


Bridge, St. Louis, has been extended. 
| St. Paul is agitating the question of bridging some of 
the streets which are crossed by railroads. 
The water in the St. Charles River, Canada, is higher 
| than for forty years. Several bridges have been carried 


The new iron bridge on the Grand Trunk Railroad. 
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new enterprise only involves the construction of fifty | shed of that lake was estimated at four hundred square 
April 21. | Miles of railroad. pow and the least os — mp per Year, 

Work is progressing rapidly on the bridge across the | The surveyors on the Austin & Mankato Railroad com- | average rainfall for twenty-four years, thirty 
vosnanl wa, to Seunes the Quebec railways with | pleted the preliminary survey on the 23d ult. The route | pnw uk de ear. smallest would be equal to one 
the Canada Central. The piers are nearly finished, and | is a very favorable one and runs a settled and | one-half times the wr 
will probably be ready for the superstructure early next | fertile country. Statistics and draw 


across the canal at Port Colborne, Ont., was finished | 


of the reservoir, and 
times. Takin 


F 


summer. present calculation is to open it for travel 
in the fall. 

The Missouri sg 2 
Leavenworth, Kan., ha 
their iron bridge across the Kansas River, near Kat 
City, consisting of six spans of one bundred and sixty 
fee: each, and have just completed a similar bridge 
across the same stream at Lawrence, Kan. 

Woodstock highway bridge, on the Baltimore & Ohio 
Railroad, over Petapeco Falls, between Baltimore and 
Howard counties, has been completed. It was manu- 
factured 6 ag Pittsburgh Bridge Company and erected 
by Mr. T. M. Nelson, of Chambersburg, Pa. The total 
cost of the bridge to the counties is $8,750. It weighs 50 

igher 


Bridge and Iron Works of 


tons. The truss is twenty-four feet high, six feet 
than the old bridge. The broad way is 14 feet in the 
clear, and has an entire Jength of 159 feet. 


Gen. Newton, who has been appointed by the Secre- 
tary of War to examine tbe construction of the East 
River bridge and ascertain whether the original require- 
ments of the War Department have beenjcomplied with, 
has set his assistants at work, and they are making cal- 


| nel of about 





| mitted to road magnates in this city, who have 
| promised to build, if possible. 
,000 men ; the New York Central about same 
the Chicago & Northwestern Railroad, Chicago, Rock 
Island & Pacific Railroad, Chicago & Alton, Grand 
Trunk, Baltimore & Ohio, and Lake Shore & Michigan 
Southern railroads about 10,000 to 12,000 each, and 
| some idea may be formed when we add that there are 
1,800 railroads in the United States and Canada. 
The Denver, i a“ Pacific an Com- 
pany is receiving pro or the constru of a tun- 
1.500 feet, in Alpine Pass, at the head of 
Chalk Creck, in the Sawatch mountains, Colorado. 
Rapidity of construction is to be made the essence of 


i 
} 
j 


Creek, where the road leaves 
ley of the Gunnison River. 


The surveyors on the Port Huron & Northwestern 
have reached New River Village, seven miles below 
Port Austin. It will, pe e a week or more to 


the South pass, to the val- 





culations that are chiefly di to determinin, 
whether the height of the bridge over high-water 
is less than 135 feet, the standard adopted by the Secre- 
tary of War when the bridge was begun. 6 distance 
between the towers and the height of the cables at their 
lowest point of deflection has been calculated. The 
Edgemoor Iron Company has received notice to fur- 
nish all of the 5,000 tons of steel for the superstructure. 
When built, the Detroit bridge will be subject to the 
following restrictions; It shall be located at or within 
one mile of the city of Detroit, and may be used for 
railroad and highway eens as a public eer: 
It shall not interfere with the free navigation of the 
river beyond what is necessary to carry into full effect 
the rights and privileges — in the bill, and the neces- 
sary Tetention of boats ng. The bridge is not to 
be constructed so as to interfere with the navigation of 
the river. The bill provides that the structure shall 
have one or more pivot-draws, with _. not less than 
200 feet in the clear on each side of pivot-pier, and 
that the span or spans outside the draws shall at 
least 250 feet over the main channel of the river; 
also that the bridge shall be at least twenty feet 
high above high-water mark. The owners of the 
bridge will be required to keep, at their expense, 
at the bridge, we the season of navigation, a suitable 
steam tug to assist, free of charge, vessels in passing the 
draws without unnecessary delay. All railroad com- 
panies desiring to use the bridge shall be entitled to 
equal rights and privileges in passing over it, and in the 
use of its approaches and machinery, upon reasonable 
terms and conditions which are to be prescribed by the 
District Court of the Eastern District of Michigan. The 
bill invests the Secretary of War with aut! 


govern the passage of vessels and use of the bridge. 


——— oo — 


RAILROADS. 


The first locomotive arrived in St. Louis in 1852, for 
the Missouri & Pacific road. 


The entire line of the Indianapolis, Decatur and | passing through the Oke 
Springfield Road is being fenced with barbed wire | cost is over $50,000,000 


fencing. 


rha) 

finish up. They level up on Gar go along and estimate 
the cost. After they had done this at d Beach the 
railroad company gave J. Jenks & Co. the contract to 
construct the road-bed and furnish everything between 
the county line and Sand Beach, a distance of thirteen 
and a half miles, for $1,200 per mile, to be completed 
by July 1. 

Work upon the Massachusetts Central Railroad is be- 
ing prosecuted with vigor. The contractor is of the 
opinion that by the 4th of July a train will be run 
over the new road from Boston to the crossing of the 
Barre & Gardner Railroad in the town of Holden, this 
connection giving the Massachusetts Central Railroad 
an entry into Worcester. The rails to be laid will be of 
the most approved pattern, and of extra weight, being 
sixty pounds to the yard, and the number of cross-ties 
laid will be 2,640 to the mile, an increase of about 400 
ties to the mile on ordinary practice. The engineers on 
the western end of the line have completed their labors, 
and the contracts on this portion of the road will soon 
be awarded. . 


—-2e——— 


RIVERS AND HARBORS. 


The improvements at Sapelo, Ga., by the National 
Board of Health will consist of dredging the channel to 
Black Beard Island, on which the large frame hospital 
containing all of the modern improvements in the way 
of ventilation, drainage, water-supply, etc., will be 
erected; also the building of a large wharf and ware- 
houses, at which sea-going craft of all si¥es$ can lay 
and discharge their cargoes and be fumigated. This 
station is intended for the accommodation of the Atlan- 


onit tic coast ports from and including Savannah south. 
y to 
establish necessary rules and regulations which are to| The report of the War De 


partment concerning the 
survey for a ship canal across the Peninsula of Florida, 
from the Atlantic to the Gulf of Mexico, has been-sub- 
mitted to Congress. The line suggested is 189 statute 
mileslong. Beginning on the eastern coast, at the mouth 
of the St. Mary’s River, it follows that stream to Cam 
Pinckney, at which point the canal begins and exten 
in a straight line to the gulf, a distance of 122 miles, 
nokee swamp. The estimated 


A recent survey of the Kankakee River in Llinois and 


The Newfoundland Railway will be 850 miles long, | Indiana has beén made by Major Jared A. Smith, United 


gauge 8 feet 614 inches, and its cost is estimated at $12,- | States Corps 


per mile, or $4,200,000 in all. 


A street railroad line has been completed between Ce- | ment. 


dar Rapids and Marion, Iowa. 
pelled by small-sized lovomotives. 

The St. Louis and San Francisco Railroad Company is 
surveying for a branch from Pierce city, Mo., south- 
ward to Fayetteville, Ark., to be extended eventually 
to Texarkana, Texas. 


The Mobile and Taxas Railroad wassold last Saturday | ing lifts of 1 


by a special Master in Chancery, and purchased for th 


The cars will be pro- | ent slack-water na 


of Engineers, with the view of opening it 
up to navigation by means of a slack-water improve- 

The survey extended from the head of the pres- 
tion, a short distance above Wil- 
mington, Ill., to a point above the dam at Momence; it 
was carefully made and sufliciently in detail to afford 
means for devising a general plan of the necessary work 
and an estimate of its cost. To connect these levels by 
slack-water it is proposed to construct three locks 
with lifts of 8.5 feet each, and four locks hav- 
2 feet each, and to avoid the most rapid 


le | places in the river b 


eanals along or near the banks 
account of a committee of bondholders— Louis Von Hoff- | 9 total length of twelv ne 


man, George Bliss, and Oliver Ames—for $4,000,000 


Ground has been broken for the Philadelphia, Marlton | of 10.5 feet and length of 700 feet. 


e miles, and the number of dams 


would thus be reduced to four, having an average height 


hree of these dams 


will be sub- 


The Pennsylvania Railroad Company employs about | 


' 
ve commenced the erection of | 15 | 


this contract. This is on the line of the extension of this | 
road from the Arkansas valley, near the mouth of Trout | 


one- 


half 


= 
a 
i: 
a 

2 
B 

e 
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minute for one hundred 
days. mate of the cost of construct- 
| ing a dam for this reservoir, but I am of the opinion that 
| it would not be over $80,000, including land damages. It 
would increase the water power at all the towns on 
Rock River, in Illinois, at least sixty per cent., and in Wis- 
consin from seventy-five to one hundred percent. At 
Sterling there is a of six feet, and there is now at 
| low water in the river about 1,600 theoretical horse- 
| power, or 1,200 effective horse-pow ual to sixty- 
seven run of .nill stone and necessary nery for the 
manufacture of flour. An increase of sixty per cent. 
will make 1,920 effective horse-power, or one bundred 
and seven run of stone, at teen horse- wer for a 
run of stone. At Dixon the used is the same, or 
six feet, and would receive the same benefit. 





BUILDING. 


The city engineer of Chicago is preparing plans for 
two new engine-houses. 

The new opera house, at Hamilton, Ontario, (an., 
which has been talked about for some time, is to be built 
at once. 


A a depot is to be built in Cincinnati 
by the Pittsburgh, Cincinnati & St. Louis and the Little 
iami railroads, 


The new depot of the Milwaukee, Lake Shore & 
Western Railway at / — Wis., is now fairly under 
way. It is32x 100 feet in size. 


Certain capitalists are considering the advisability of 
building a mammoth hotel in Quebec, in order to make 
that city the great northern summer resort of America. 

H. C. & J. F. Howe, contractors, of Lowell, have 
been awarded the contract for the four-story mill, 700 x 
74 feet, which is to be built at Dover, N. H., by the 





& Medford RR., which is also to run to the latter places | are already built, but would require extensive repairs or 
from the station of the Camden & Atlantic RR. at Had- | reconstruction. The cutting for a canal must be gener- 
donfield, via Marlton, a distance of eleven and a half | ally toa considerable depth. The water should be at 
miles. least seven feet deep, an 





for present I would 


the year 1879 there were 53,000 tons of place the average width of canal at 40 feet. The 


Duri 
steel rails laid on the Pennsylvania railroad and its 
leased lines. The company intends to expend upon con- 
struction, equipment and real estate, during 1880, the 
sum of $4,500,000. 

Hon. John Scullin, President of the St. Louis Pine 
Street Railroad, and President of the First National 
Bank of Denison, has the contract for building 25 mules 
of railroad from Wheelwright, in Grayson County, to 
Greenville, in Hunt County, Texas. 


The new engine, 507, of the Philadelphia and Reading | 
Railroad—described in our issue of the 10th inst.—built | 
at the Baldwin works, on a trial between Bound Brook | 
and Philadelphia, made twenty-seven miles in twenty- | 
three minutes, with five cars attached. 


A dispatch from Yankton, Dakota, says: J. M. Ha- | 
worth, indian Inspector, has concluded an agreement | 
with the Lower Brule Sioux, by which the Ch , Mil- | 
waukee & St. Paul Railroad Company is permitted to 
run through the reservation toward the Black Hills. 
The New York, Ridgues 5 Pagar Railroad Com- 
ny has just been organized. The road is to run from 
Ridgwa y, on the Philadelphia & Erie, to Reynoldsville, 
on the Alleghany Valley Low Grade Division. The 





| provement was at Lake Horicon, in Wisco 


total estimated cost of the improvement is $550,000. 
Before the work is commenced it is recommended that 
the privileges and rights of corporations, held under 
charter from the state of Illinois, should be transferred 
to the United States. : 


The Secretary of War recommends for the permanent 


improvement of the channel of the Red River, the adop- | 


tion of the Plaquemine route, which includes the pro- 
tection of the bank of the Mississippi at Plaquemine, 
the construction of the lock, the improvement Grand 
River, and the closing up of Old River. The estimated 
cost of the improvement is $553,999, 16. 
Daniel C. Jenne, Chief Engineer Illinois & Michigan 
Canal, writes to the Sterling (Il) Gazette: 
‘In 1866, a survey was made by the U. S. 
for the Improvement of Rock River, and thus connect- 
ing the Mississippi River with Lake Winnebago and 
Green Bay. The summit level of this im ee 
n, wh 


the source of Rock River. Inorder to supply this work 
with water, it was P to ooeeeatase e a 
into a large reservoir, by a dam at the ou raising 

water six feet. Its ca; yi would be 47,000 acres by six 


feet deep, making 12, ,000 cubic feet. The water 


Cocheco Mills. 


At Memphis, Tenn., but little isdoing in the way of 
building the Custom House. The original contractors for 
the marble work gave up the job, which their bondsmen 
are endeavoring to finish. 

Railroad improvements at St. Paul and Minnesota, 
- pe ee mane union depots in both cities and a 

s track connecting them, so that time may be 
shortened to fifteen minutes. : 

Hon. W. H. English, of Indianapolis, has concluded a 
contract with J. B, McElfatrick & Son for the construc- 
tion of his new opera house. It will be 84 x 228 feet, 
with a capacity for 8,000 to 4,000 persons. At first it 
will be seated for 2,200. 


The city of Denver, Col., is to have a great union rail- 


road depot, in which all the reilroads going out from 
that city aretobe united. The building will be of stone, 
two stories high, with a central tower feet high. It 


will be 500 feet long, 65 feet wide, and cover an area of 
ten acres. 


The first building association ever organized was in 
Baunau, Austria, in the year 1782. Another was be- 
gun in Hungary in 1787, and a third in Croatia in 1792. 

were not, however, very successful, and it was not 
until 1820 that the system was made practical. In that 
year one was rae in Vie and also in May- 
ence, Germany. In 1822 an or, tion was effected 
in Linz, Austria, and in 1827 ancther in Ofen, Austria. 


These latter were successful, and they dl 
through Germany, Silesia, the Rhenish ieee and 
Hamburg and Bremen. 


Messrs. Baumann and Lotz, of Chicago, have the con- 
struction of a new elevator to be built in pane of old 
.. Which is 


elevator A of the Illinois Central R. R. 

to be torn down ; they also will furnish plans for asmall 
elevator (100, bushels) to be built in Mobile, Ala- 
bama. by the Mobile and Obio R. R. Co.; also to design 
the mac! for two elevators to be built by Messrs. 
Munger, Wheeler & Co., in C , one to be called the 
Iowa Elevator, with about 144 million bushels capacity, 
and the other one to be called the St. Paul with about 
850,000 bushels capacity, all of which are to be built 
this summer. 


The new joint building of the First National bank, 
and the Bank of the Republic, New York city, is to 
have a frontage on Wall street of 92 feet and a depth 
on Broadway of 70 feet. It will be 130 feet in height 
from the basement to the roof, and will contain eight 
stories, exclusive of the basement. The first story and 
basement will be of stone and the remainder of brick 
with stone ca . The main entrance will be on Wall 
street. The oor will be divided into two main 
rooms, each 32 feet by 70. The one on the corner will 
be od by the First National Bank and the other by 
| the of the Republic. Both will be titted with im- 
| mense fire and burglar-proof vaults, and both will be 

provided with directors’ rooms, cloak-rooms, 
closets and lavatories. Two elevators will extend to 
the seven upper floors, which will be divided into eight 
offices each, with ante-rooms. The entire building will 
| be . and will cost in the neighborhood of $600,- 
| 000. work of tearing down the present buildings 
rveghes ~via 1. Messrs. Peabody & Stearns are 


' 





CONTRACTING, MISCELLANEOUS, ETC. 

| The contract for the sawed slate’bed-plates on which 
the iron rafters in the third and’atac stories of the new 
Swarded to the North Peach Bolom Slate Oeaspamy, of 
aw 
Philadelphia. : 
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Tue Annual Convention of the American Society 
will be held in St. Louis on the 25th to thé 29th of 
this month ; the local committee have arranged a | 
e, which we will publish, when itis per- 
fected, that will exhibit the most interesting 
engineering features of St. Louis, and which will 
also enable the visiting Engineers to have a ‘* good 
time.” The benefits of the acquaintanceship formed | 
at these annual reunions, cannot be measured; they 
depend very much upon the enthusiasm and indi- 
vidual interest brought thither by each visitor, and 
we are sure that every engineer who has attended 
any convention hitherto held, has felt that in no 
other way could so brief a holiday, from profes- 
sional labor, so well and profitably be spent. 
———_ 

Tue Engineers who are neglecting the opportunity 
to secure a copy of Humber’s great work on Water 


| Steel works, of St. Louis, Mo. On Monday, the | able discussion of the subject, 


| lost. 





Supply, at its present low price, will have reason 
to regret it. The demand for the book is steadily 
increasing as the number of copies unsold dimin- 
ishes, and at present rate of sales we will be war- 
ranted in advancing the price to $20, on June Ist. 
The price is bound to go to $30 before the end of this 
year, and so it is that there will not be a better 
time to buy than during this month. The work is 
complete; it is the best treatise on water-works 
construction published in any language ; it is pro- 
fusely illustrated with wood-cuts, and fifty double- 
page plates ; it is elegantly and substantially bound 
in half morocco, and is a book that every ambitious 
engineer should own. The number of copies ob- 
tainable at present prices is limited to just what 
are on our shelves at this writing. We will take 
orders during this month at $16 per copy, but on 
June 1st, and after, the price will be $20. A copy 
of the work can be seen at the head-quarters of 
the American Society of Civil Engineers in St. 
Louis, during convention week. 


oo 


WE have devoted a large portion of our space 
this week to Mr. Eliot C. Clarke’s valuable paper 
on the main drainage of Boston, and in order to 
complets the subject and present it all in one issue 
of ENGINEERING Niws, we have given the 
tabulated prices of work, which follows Mr. Clarke’s 
paper, and which has, at a large cutlay of labor in 
collating the figures from numerous contracts, 
been kindly furnished us by the City Engineer of 
Boston. This paper is especially valuable, as being 
written by the Engineer-in-charge of improved 
sewerage of Boston, and it is given at a time when 
a great deal of attention is being paid to the sub- 
ject of intercepting sewers. It is the only scheme 


after years of careful surveys and examination, 
and with the approval of the distinguished sewer- 
age engineers who were employed by the city of 


the plans being now carried forward in the excel- 
lent and thorough manner for which Boston is es- 
pecially noted, it is probable that it vill be here- 
after the model scheme from which other cities 
will draw ideas for future similar undertakings. 
The cat of the Leavitt engine is taken direct from 
the official drawing; the other illustrations were 
Prepared by Mr. Dexter Brackett, Assistant Engi- 
neer of the Water Department, and were traced 
from the éfficial plats by the kind permission of 
the City Engineer. 





of the kind in America, and being designed by Mr. | an assistant in the experiments both at Lowell and 
Jos. P. Davis. the late City Engineer of Boston, | Lawrence, and brings to his new field of practice 





Boston to act with Mr. Davis, and the execution of | also of the Boston Society. As an author on engi- 
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PERSONAL. ENGINEERS’ SOCIETIES. 

At the regular meeting of the Civil Engineers’ 

The office of Mr. Howard Fleming, Agent for (Club, of the Northwest, held on the 4th inst., Mr. 

the sale of Silicate Paint, and for the Portland |W, s. McHarg read a paper on ‘ Tests of Hydrau- 

Cement manufactured by Messrs, J. B. White & | licCements ; Results and Comparison of Methods.” 

Bro., of Swanscombe, England, has been removed | 
to 23 Liberty. street, New York. 








- eee 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 
We regret to announce the sad death of Mr.| At the meeting on Wednesday night, Vice- 
Heury McIntire, Mining Engineer and Chemist, of | President Chanute occupied the chair. There 
Easton, Pa., who was employed at the Vulcan | was consider- 


was voted 





no paper read ; after 


it 


but, 


| 26th ult., Mr. McIntire, in company with three of | that the society rooms hereafter be open for 


the clerks of the establishment, started to row from | members and _ visitors every Wednesday evening, 
the Vulcan Works to their boarding-house in a and also every Saturday evening, during the cool 
four-oared iron shell. The boat was upset by the | months of the year. 
waves of a passing steamer, and the four young | 
men were carried by the swift current beneath | 
some coal barges. Two of them were rescued—one 


The following were elected : 
FOR MEMBERS. 

Daniel MeN. Currie, Assistant U. S. Engineer, St. 

suis, Mo.; Joseph Tintorer Giberga, Civil Engineer, 

| Barcelona, Spain; Thoms Jackson, Assistant Engineer, 


'of them being a son of Bishop Stevens, of Bethle- | Pennsylvania County, Fort Wayne, Ind.; James Mac- 


Naughton, Civil Engineer, Albany, N. Y.; George W. 
_ . | MeNulty, Assistant sone, East River Bridge, Brook- 
The bodies were found on Monday of this | lyn, x. Lf Albert A. obinson., Chief Engineer, Atchi- 

ss ites a | son, Topeka & Santa Fe ilroad, Pueblo, Col. ; Charles 
week, and Mr. McIntire 8 body was brought to a Weik Assistant U. 8, Engineer, New York City. N. 
Easton, on Thursday, for interment. | Y.; Samuel H. Yonge, Assistant U. S. Engineer, St. 
Charles, Mo. 


hem, Pa—but Mr. Mclotire and one other were | 


Colonel Thomas A. Scott, on account of ill-health, FOR ASSOCIATES. 
has resigned the presidency of the Pennsylvania | 


| George C. W. Belcher, Superintendent, Belcher Sugar 
Railroad Company, to take effect June 1. He en- | Refining Co., St. Louis, Mo.; William H. Burr (Elected 


tered the service of the Pennsylvania Railroad as | — Mi 
agent on the Mountain Division in 1850. He next N.Y 
became Superintendent of the Western Division, 
and, upon the death of Gen. Lombuert, the entire 
control of the road was placed in his hands. In 
1869 he was elected to succeed Hon. W. B. Foster, 
Vice-President, and held that position until 1874, | 
when, upon the death of Edgar Thompson, he was | ander Ross, President, in the chair. Mr. O. 8, 
made President, which position he has since held. Pilkington read a paper on ‘‘Sewage, with De- 
Should his resignation be accepted, Mr. George B. | tails to a Water-Carriage System, and a few words 
Roberts, Civil Engineer and the present First Vice- 
President of the road, will probably succeed him. 
Mr. Roberts has been the virtual head of the road 
for some time, and is fully competent to succeed | 
so able a manager as Mr. Scott. 


une 3, 1874), Professor of Rational and Tech- 
Mechanics, Rensselaer Polytechnic Institute, Troy, 


pig 
LIVERPOOL ENGINEERING SOCIETY. 
The usual fortnightly meeting of this Society 
was held at the Royal Institution, Colquitt street, 
on Wednesday evening, the 22d inst. Mr. Alex- 


upon Sewage Disposal.” 
The author commenced by pointing out the ad- 
vantages of a seperate system of sewers for the 
surface-water, but showed the necessity in some 
cases of combining the surface-water with sewage. 
i 3 ‘ ‘ | He enumerated the precautions to be taken in the 
Holyoke, Mass., - . rapidly growing city, not) laying out of a water-carriage system of sewage, 
only by growth of industries or firms already es- with reference to the contours of the land, num- 
tablished there, but also from constant _ceens ber of buildings, rain-fall, ventilation, cleansing of 
of 9 Taare Under Z uch cepptaaptances, puuioe sewers, etc., and the necessity for keeping chemi- 
or eae oes page on semniibes ao cals, steam, offal, etc. out of sewers, and described 
ee eee ee ow Me amounts | the means for doing so. 
drawn by each consumer, so that none fail at any | : : ri : ta 
time to ast their due, through over-drafts made by | d cr ane a See — a ey 
, 3 “7 escribed, such as the junctions, man-holes, ramp 
others. In this they but follow experience of | syphons, flushing chambers and pipes, etc. 


older water-power corporations, like those at The materials best suited for this work were also 
Lowell and at Lawrence. The growth of any described 


manufacturing business Is ‘gradual, though almost) House drainage and fittings were also touched 
invariably there is a continuous growth, perhaps upon, the necessity being shown for cutting off 
extending through years. It thus happens that the | the noxious gasses from the main sewers, and the 
amount of water originally leased or bought is ex- means for doing it—also means for ventilating 
hausted sooner or later without this fact being ap- private drains. Various house-traps were described. 
preciated by the consumer. At Lowell, the emi-| Tye author concluded his paper with a few] re- 
nent hydraulic engineer, Mr. J. B. Francis, has 





° marks upon sewage disposal. 
charge of the water-power for the — The | The paper was extensively illustrated by dia- 
water-power at Lawrence is under a similar man- grams. 


agement, and recently the Holyoke Water-Power 
Company engaged Mr. Clemens Herschel, Hydrau- 
lic Engineer of Boston, to take charge of their 
water-power at Holyoke. Mr. Herschel has been 





MAIN DRAINAGE WORKS AT BOSTON.* 





BY ELIOT C. CLARKE, C. E. 





: The building of efficient sewer systems at Boston 
the knowledge gained by years of careful study and | is hindered by certain difficulties incident to its 


practice in hydraulic engineering. He is a member a _— ear one - - sur- 
. ‘ ma ‘ j | face. ithin the last centu e size of the cit 
of the American Society of Civil Engineers, | proper has more than doubled, by filling of marsh 


. , tide-water areas bordering its old limits. This 
neering subjects he received the first prize from | made land has been filled to level planes little 


the State of Massachusetts for an essay on road- | above mean high-water, the streets traversing such 
making. Fis work on continuous bridges is well districts being never more than eight feet above 


, that elevation. A large proportion of the house 
and favorably known to the profession, and he has basements and cellars are lower than bied>erates, 
contributed many valuable papers to the American and many of them are but from five to eight feet 


Society and to the scientific journals, He has also above low-water mark, the mean rise and fall of 
devoted considerable time and labor to the scheme | ere ee — eee oe 
of the Cape Cod Ship Canal, of which project he is | house drains and sewers at still lower Toraties. 
the engineer. Mr. Herschel has already entered Most house drains are under the cellar floors ; they 
upon the duties of his new office at Holyoke, to fall in reaching the street sewers ; the latter must 
which city he has removed his residence, ~#* Read before the Boston Society of Civil Engineers, 





yn ey 


ae, 
ae 


Bl 
E 
“4 
ae 
ae 
¢' 








Poe Pye 
ae Ea 


160 ENGINEERING NEWS. 


ee re 


Cuantcl, 









_—= 


ol 
~ 
by al 
< 
vs 
nu & 
oh sen 
ta 7 
an 
zy 3 
- = 
of *™ 
. . 
ay 
vi. @ 
“oz 
“ 
y 


@ 


MAP OF BOSTON AND VICINITY, SHOWING MAIN DRAINACE SYSTEM. 





ASTLE 1}. 


cape 


be still lower, and in their turn fall 
outlets, which are rarely much, if an 
—. 
a uence, the contents of the sewer. 

| dammed bok by the tide during the ovae, a 
| of each twelve hours. To prevent the Water = 
ing into them, the sewers at their mouths ar. ts 
vided with tide-gates, which close as th oe oe 
and exclude it. These tide-gates also shut in & 
sewage, which accumulates behind them along 1), 
whole length of the sewer, as in a cesspool: ; = 
there being no current, deposits occur. Th, a 
ers are, in general, inadequately ventilated ,,; 
the rise of sewage in them compresses the fou)... 
which they contain, and tends to force it into the 
house connections. To afford storage room for tj, 
accumulated sewage, many of the sewers are yo, 
large; and, as there would be no advantage jj 
curved inverts where there isto be no current. 4, : 
bottomed and rectangular shapes h +> 
quently adopted. 

Although at about the time of low water, ¢ 
tide-gates open and the sewage escapes. the Latter 
almost immediately meets the incoming tide, gy; 
is brought back by it to form deposits upon 'the 
flats and shores about the city. Of the lar» 
amount of sewage which flows into Stony Brovk 
and the Back Bay, and especially that which gi 
into South Bay, between ton and South Boston, 
hardly any gets away from the vicinity of a deny 
population. . 

For the ten years from 1864 to 1874 the average ap. 
nual death-rate at Boston was about twenty-five in 
one thousand. On April 14, 1870, the consulting 
physicians of the city addressed to the authorities; 
remonstrance as to the then existing sanitary cop. 
dition of the city, in which they declared tie yy. 
gent necessity of a better system of sewerage 
stating that it would be a work of time, of great 
cost, and the nig est engineering skill. The State 
Board of Health, in each of their reports from 
1868 to 1874, referred tothe matter, saying tha 
this question of drainage for Boston was of an in. 
portance which there was no danger of overstat. 
ing. During the session of 1872, the State Legisla. 
ture passed an Act authorizing the appointment 
by the city of a commission to investigate and 
report upon a comprehensive plan for a thorough 
system of drainage for the metropolitan district, 
In a communication to the City Council (Dec. 2, 
1874), the City Board of Health pointed out the 
evils of the present sewer system, and urged that‘ 
a radical change should be made. March 1, 157), 
an order passed the City Council authorizing the 
mayor to appvint a commission, consisting of two 
civil engineers of experience and one competent 
person skilled in the subject of sanitary science, 1» 
report upon the present sewerage of the city * * 
and to present a plan for outlets and main lines of 
sewers, for the future wants of the city. 

The mayor thereupon appointed Messrs. EF. § 
Chesbrough, C. E., Moses e, C. E., and Charles 
F. Folsom, M. D. In December, 1875, these gen- 
tlemen made a report, stating what were the evils 
of the existing system of sewerage, which required 
a remedy, and recommending the construction of 
intercepting sewers, whose contents should be 
pumped and conveyed to an outlet at Moon Islan(, 

A comnittee of the City Council, to whom this 
report was referred, recommended (June 12, !sif) 
that the commissioners’ plan be adopted ; and an 
appropriation of $40,000 was made for preliminary 
surveys and investigations A the city engineer 
and the preparation of detailed plans and estimate. 
The preliminary survey occupied one year, until 
July, 1877. Aug. 9, of the same year, an order of 
the City Council was adopted authorizing the con- 
struction of an improved system of sewerage, ani 
providing an appropriation of $3,713,000 to pay for 
the same. A short time thereafter work began, 
and has been prosocuted continually since, under 
the direction of Mr. Joseph P. Davis, City Engineer. 

The general features of the plan adopted are: A 
system of intercepting sewers, along the marg!0s 
of the city, to receive the flow from the already 
existing sewers; a main sewer into which the 
former empty, and which, crossing the city, leads 


to a pumping station at the sea-coast ; pumping 
machinery, t raise the sewage about thirty-live 
feet ; an outfall sewer, partly in tunnel, leading 
from the pumping station to a reservoir at Moon 
Island, from which reservoir the sewage accumu: 
lated during the latter part of ebb and the whole 
of flood tide is to be let out into the harbor during 
the first two hours of the ebb tide. 

The extent of territory which it is proposed 
treat on this comprehensive system is that bound 
by Boston Harbor, Charles and Neponset Riven 
in all an area of about 58 square miles. “ 
territory, however, about 46 square miles is hig! 
land, 46 or more feet above mean low water. I! . 
expected that the drainage from areas above grat 
40 will ultimately be intercepted by a “ higher 
intercepting sewer —— flow by gravity te ~ 
reservoir at Moon .and the outfall nae 
from Squantum to the reservoir, is built of sufficiel! 
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capacity to receive it. There remains J2 square 
miles below grade 40, which must forever drain | 
into the ‘ low-level” system, and whose sewage | 
must be continually pumped. 
may be long before the high-level sewer is built, 
and in the mean time sewers from areas above 
rade 40 must connect with the low-level system, 
or puposes of calculation, it has been assumed 
that 15 square miles, or 9,600 acres, will be tribu- 
tary to the proposed sewer. 

The present intercepting system, then, is de- 
signed to receive the sewage proper from 9,600. 
acres, and also a slight rainfall from the same dis- | 
trict. The prospective population is estimated at | 
an average of 621; individuals to each acre, or) 
600,000 in all. By the time this limit is reached, 
the total population, including regions north of | 
Charles River and above grade 40, not tributary to | 
the system, will be considerably over one million. | 
While the estimate of 621, persons to an acre has | 
been used in calculations affecting the main sewer, | 
for the branch intercepting sewers a* much greater | 
density, varying to suit expected movements of 
population, has been provided for. The amount of 
sewage contributed per individual has been esti- | 
mated at 75 gallons, or 10 cubic feet, for each 24) 
hours. The maximum flow of sewage per second | 
is taken as double the average flow due to 10 cubic | 
feet per day. 

A rainfall of ¥%', of an inch in 24 hours is to be 
received by the intercepting sewers, any excess | 
beyond this amount being wasted—,‘, is used in-, 
stead of the usual ¥, or 144 inch, simply for con- | 
venience in calculations, because it gives ;}5 inch | 





No. of acres | 


in one hour, and - 1 cubic foot of water 


100 
per second, nearly. The rain water which it is pro- | 
posed to carry, therefore, is %9,° = 96 cubic feet | 


per second, and the maximum quantity of sewage | 
per second is 
600000 « 10 
24 x 60 x 60 ~ 
The combined sewage and rain water to be car- | 
ried by the main sewer at the time of maximum | 
discharge is 234.77 cubic feet per second. For the | 


| 


<2 = 138.77 cubic feet. 


branch intercepting sewers similar calculations | 


have been made. 

All sewers are designed to flow about half full at 
the time of maximum discharge. In calculatin 
velocities, Mr. Kutter’s formula has been used, 
The inclination of the main sewer is 1 in 2,509; 
that of the intercepting sewers varies from 1 in 
1,000 to 1 in 2,000. These inclinations will give 
velocities of from two to five feet per second, the 
less rate occurring in the smaller sewers during 
their minimum fiow of sewage. Iron flushing 
gates are provided, at intervals of a mile or less, in 
the smaller sewers. Except a part of the West 
Side sewer, the bottoms of all are below mean low 
water ; at the pumping station that of the main 
sewer is thirteen feet below low water. The aver- 
age depth of cutting required for the whole work 
is about twenty-two feet. Where two sewers join, 
the smaller enters at such a height and the larger 
is so lowered that the required slope is maintained 
on the maximum flow-line of each. These junc- 
tionsare always made by a bell-mouth connection, 
or intersection chamber, a sketch of one of them 
being shown in the plate. Iron penstecks are 
placed in each intercepting sewer just before it 
joins the main sewer, to control the flow from each 
drainage district. 

It has been said that only a very small amount 
of rain is to be received and pumped. This is to 
be accomplished by placing automatic regulating 
gates at the connections with existing sewers. 
These gates, as the water rises, will close sufficient- 
ly to maintain a nearly uniform discharge under 
greatly varying heads. During storms the excess 
of rain water, or of sewage largely diluted with 
rain water, will overflow through the old outlets, 
which are to be retained and protected with double 
tide-gates. 

The main and intercepting sewers, from the up- 
per portions of the latter to the pumping station, 
vary in size from three feet to ten feet six inches 
in diameter. The larger ones are circular ; but 
the smaller ones are generally egg-shaped, with 
the smaller end down where great variations in 


the flow are anticipated, and with the large circle | 


as an invert where head room was desirable and 
there was need of keeping the flow-line as low as 
possible. In firm ground the earth is trimmed to 
receive the invert, and the sewers consist of a ring 
of brick-work ; in looser material a cradle of ribs 
and inch boards is used ; and in bad ground, which 
is more commonly met with in the made land on 
the margins of the city, where the sewers are chiefly 
located, a support consisting of a timber platform 
and rubble masonry side-walls is necessary. For 
over a mile already built, and for much of the re- 
mainder of the work, beds of mud are encountered 
and a foundation supported on piles is required. 
Sections of several of the sewers, illustrating these 
different kindsof foundations, are given in Figs, 1 
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to 9. Section 2 of the main sewer, 8 feet 5 inches 
in diameter, which passed through clay, was built 
for 1,380 feet under Camden street, by tunneling, 


the surface of the street. Section 5 of the main 
sewer, 9 feet in diameter, which would have re- 
quired an open cut about 40 feet deep, chiefly in 
ledge rock, was alse built for about 1,800 feet by 
tunnelling. Section 44; of the same sewer is lo- 
cated where there were beds of mud, at one point 
about 100 feet deep to hard bottom. As it would 
have been very difficult to build a stable sewer in 
such ground, over a portion of which the tide 
flowed, and utterly impossible to prevent its being 
destroyed when, as proposed, a street should be 
built over it, it was decided to build the street to 
its full grade and width before attempting to con- 
struct the sewer. Over 100,000 ya of vel 
were accordingly filled in, the mud partially dis- 
placed, and a surcharge put on top of the centre of 
the street, where the mud had been deepest, to 
hasten the compacting of the filling. Asa masonry 
structure would undoubtedly be broken when the 
trenches were refilled, a wooden sewer (Fig. 5) was 
adopted. This is now building by the city under 
its own superintendent, and consists of an external 
wooden shell formed of 4-inch spruce plank, 10 
inches wide, every fourth plank being wedge- 
shaped ; the whole securely spiked and treenailed 
together, and to be finally lined with four inches 
of masonry. 


The depth of trench for this sewer is from 32 to 
36 feet, and the pressures are so great as to require 
very heavy bracing. As many as 60 braces of 8 
inch < 8 inch and heavier timber have been used 
for a length of 18 feet of trench; and these, when 
taken out, were all found to be either broken or so 
crippled as to be unfit to use again. It is found 
necessary to build the sewer with a vertical diam- 
eter greater by 4 inches than is required for the ma- 





|sonry lining, to allow for settlement, change of 


shape and compression of the timber. Frequently 
the material on one side of the trench is found to 
be quite different from that on the other; and, as 
very unequal pressures result, the sewer is braced 
internally to preserve, as far as possible, its true 
shape till the gravel filling shall have assumed a 


| condition of permanent stability. 


Man-holes, about 300 feet apart, are built into all 
the sewers. Generally they are placed on one side, 
as shown in the sketch, a cut stone skew-back 
being built into the masonry for them to rest upon. 
Occasionally they are placed over the centre of the 
sewer, to facilitate the hoisting of material while 
|cleaning. On very large sewers the man-holes are 
somewhat further apart and cast-iron ventilator 

ipes are placed intermediately between them. 
oth man-holes and ventilators are arranged so as 
| to have catch-pits at their tops for intercepting 
road detritus. Side entrances, reached by 
—— in the sidewalks and stone steps, are oc- 
casionally constructed. Facilities are also afforded 
- the large sewers for putting in and taking out 
vats. 


Most of the sewers thus far constructed have 
been built by contract and at very law prices, 
| City inspectors are at all times on the ground, and 
a very good quality of work has been obtained. 
All materials used are examined and tested. Some 
40,000 tests of cement have already been made. 
For the sewer arches, mortar made of Rosendale 
cement 115 to 1is used; for the inverts, either 
Rosendale cement, 1 to 1, or English Portland, 2 to 1; 
the latter, on account of its superior resistance to 
abrasion, being preferred in the vicinity of flushing- 
gates and penstocks. The rubble masonry, which 
is not coursed as might be supposed from the 
figures, is laid in Rosendale cement mortar, 2 to 1, 
and the concrete consists of 1 part cement, 2 parts 
sand, and 5 parts broken stone. 

The pumping station is situated at Old Harbor 
| Point, on Dorchester Bay. The main sewer in 
|reaching it passes first through the filth-hoist, 
which is a structure consisting of five chambers, 
in four of which are hung. so as to be raised and 
lowered by winches, open cages, through which 
the sewage flows, and which retain floating objects 
which might injure the pumps. The complete 
design for the pumping station consists of an 
engine-house, two boiler-houses, and a coal-house, 
arranged on the sides of a square, enclosing a 
court-yard. They are to be of dimensions for con- 
taining eight engines, with their boilers and ap- 
purtenances. Only a —_ of these buildings 
will be erected at first, but they are so designed as 
to readily admit of extension. The coal-house will 
be connected with a wharf for vessels and steam- 
| ers, by an elevated tramway. 
| Four engines, each of a capacity to raise 25,000,- 
| 000 gallons in 24 hours to a maximum height of 43 
| feet, are to be first erected. Two of these are now 
| building by the Quintard Iron Works, of New York, 
|from designs by E. D. Leavitt, Jr., and itis ex- 
| ted that two will be built by Mr. Corliss, of 

vidence, from his own designs. A plate show- 
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| 
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| 





ing an elevation and plan 
| #1 


As, however, it with the top of the excavation thirteen feet below | gines, each working two single-acting 
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of the Leavitt engine is 
ven. 


“They are com beam and fly-wheel en. 


lunger 
pumps. The steam cylinders are 15 feet Finches 
apart, one over each end of the beam. The steam, 
as it flows from one cylinder to the other, passes 
through a re-heater and is thoroughly dried. 

‘In the design of these engines, icular at- 
tention has been given to the following condi- 
tions :— 

‘* First. The distribution of the weight of the 
engine, so as not to produce concentrated pressure 
upon any point of the foundations. 

** Se . Great strength in the details and 
combination of the parts, to render the liability of 
bre a minimum. 

“Third. A proportion of the wearing surfaces 
such as will allow of an uninterrupted running for 
extended periods with the least wear. 

* Fourth. Easy accessibility of all the parts for 
examination, repairs, and renewals. 

‘Fifth. An adaptation of the pumps and their 
valves to the peculiar duty required of them—i. ¢.. 
to allow of the passage of rags, sticks, and such 
other small bodies as will not be detained by the 
filth-hoist—and, in addition, a construction that 
will admit of the easy removal of an entire pump, 
or any of its parts, without disturbing any other 
prominent part of the engine. 

* Sixth. A — degree of economy in the con- 
sumptiun of coal. 

“The steam cylinders will be vertical and in- 
verted, one high and one low pressure for each en- 
gine, with pistons connected to opposite ends of the 

am. 

‘*The pumps will be hung underneath the en- 
gine bed-plates in deep masonry pits, and the 
plungers will be an fl connected, by suitable 
rods, to the piston cross-heads. 

‘The high-pressure piston, with its attached 
pump plunger, will make its upward stroke at the 
same time that the low-pressure piston and its 
plunger are making their downward stroke, and 
vice versa, thus producing a double action in the 
pumps. 

‘** There will be heavy cast-iron girders built into 
the masonry, forming the pump-pits and engine 
foundations, upon which, by means of adjusting 
screws, the entire weight of the pumps, or wack 
part thereof as may be deemed advisable, can be 
placed. These girders will also serve as a track 
upon which, by means of permanently attached 
wheels, the pumps may be run back to a position 
where they can be hoisted out of the pits without 
interfering with the fixed — of the engines. 

‘The pump-valves will be rubber flaps with 
wrought-iron backing and washer plates ; the rub- 
ber faces bearing on cast-iron seats inclined at an 
angle of 45°. Each valve will cover an opening 4! 
inches X 131 inches. There will be 36 suction anc 
27 delivery valves in each pump. 

‘*The discharge from the pump under the high- 
pressure cylinder will pass through the delivery 
chamber of the ae to which other pump 
will also be connec a force main, forty-eight 
(48) inches diameter. 

‘The pedestals for the main beam-pin will rest 
upon a central betas, consisting of a transverse 
girder, and be rigidly bolted to the beams of the 
engine bed-plate ; thus making a pair of connected 
girders, resting at their ends upon the masonry 

iers of the foundation, and supported at the centre 

the transverse central bed-piate. The ends of 
the transverse’ bed plate-girder will rest upon and 
be bolted to the central foundation piers, Suitable 
cast-iron hangers will connect the bed-plate girders 
with the upper chambers of the pumps. 

‘*The cylinders and the crank-shaft bearings, 
also the valve-gear, will be carried by a massive 
framing, consisting of an entablature supported on 
eight columns (for each engine), four of which will 
serve as guides for the piston cross-heads, and the 
other four as diagonal braces. The feet of the 
columns will be securely keyed and bolted to the 
bed-plates. The centre of the crank-shaft will be 
in the same vertical plane as the centre of the 
main beam-pin, and the connection from the beam 
to the crank will be from a horn cast on the upper 
flange of the beam, in such a position as to insure 
the proper vibration of the connecting rod. 


“The steam distribution will be effected by 
gridiron slide valves, having a short horizontal 


movement, which will be a by revolving 
t running along the 


cams fixed on a horizontal 
bases of the cylinders and driven by suitable gear- 
ing from the crank-shaft. The cut-off will be ad- 
justable, and controlled by a governor. 

“The cylinders will be thoroughly steam-jack- 
eted on sides and ends, and the exhaust from the 


— ressure on its way to the eeu 
cylinder will pass re-heaters filled with 
tubes containing either = or super- 
heated steam. All heated ‘to be thorough- 


ly protected from radiation by approved non-con- 









SION INIQNI 


| Ws 


PAA Mi 
HARA HEH wiih KH \ 
a oe vA 
NS 
tHRHH 


ALKA 
LLL ELL 


AA, idee 
wage ieee 


Hee uh a 
Hn i 
ao 


tye 
VIE 


CZ ae ZA / $ es V4 . . ee NS 
bX . a a a4 ke S , din ; a . 
= : a : : = 3 - se ; a 
Sd Xz 4 Li ET 
VELL, 2 d 4 es - he Kee By 
IFIP TE ; LA woe 7 y ZS 
: = = = > * — — = rc re f 4, AS 4 $f, A 


GA 
WLUW 
CALL 


0 
Ee 


VI 
C Lhd 
CITI 73 


LE 
CJL. 


Oo 
LA 


Nphd, 
tL 


Sie 


LG 
TAIL 


Chie 


Sh 
Ge 
a Ke 


oy 
eg 


CU OA La A LaLa 


anh MH 


aH HHH ni 


i HHH ith 
= q 


PUL AA AAAI Le 


Wa 


ih TH Hh ! 
AB HH ee ee 


At AAAs or aA LApdiiddtduthiAddithfse 


ee 


CRC 


on 


oe 
BLA 
CM ALM hs ihitsgs 


AAAs A Asd. 
Ui AA Zt i 


VL, 
da 


CLO LL 
CAI Z 


LAE 


@ 
° 
n 
= 
° 
z 
s 
= 
z 
° 
Fs 
= 
2 
> 
® 
m 
vU 
c 
= 
= 
2 
a 
m 
2 
a 
z 
m 
, 


a our 
HH HH iit i ! 


VALLI LA 


CHI AMM MLA 


Ze 


iA AAA 
VAS SI SEA 


LE 
5 


Lid 
VA, 


ths 
Kd 
VOCUS OMYSINITTA ISS LA: 


Lad Ase 
LLL 


COLy 
yO 


a 
HHH fn 
Y LE ih 


cee VEE a 


ae. 
LPAO> LA 
LGLG;" 


ee 
f Vf 


Cyr 


PA 
4 


or 
CA 


On 
SAE, 


GA 
Ce I Ld 


“ 


7 a A 
SILL. 
IAA 
Eis Z 


ALA App ge 
pus 
VAS ALY 


AAPA, 


OT LIAL 
A LLAMAS OP 
0 Z 


NILA AALS AA 
Z 


MME lA 












SCALE OF FEET. SCALE OF METRES. 
5 0 pe eee 














cM 


ih, eae 


Ti ma HN 





ng 


























Tae pe a 
Lf tail ea a at a ae 
z. 


a1 sa 
























ENGINEERING NEWS. 





























ih) tag 
CU een 
Ayr KEL 








mus. 
LUT HA 
LUC 
























CP. 
OX 
oS 





A 
Ll] 
Oe, > 






1) 
i 
L]) 




















Sy 


eS 


Fj 
iS 







\) 
> 









CITY OF BOSTON 
SECTIONS OF 


INTERCEPTING SEWERS 




















1880. > < 
PATTI 
ALE OF FEET ROH eA 
. is > . -- , -- = = 


OF METERS 
0 














164 ENGINEERING NEWS. 


ductors and handsome black-walnut or mahogany! The reservoir covers about five acres of Moon 
jackets. Island, and is so situated that it can be convenient- 

“There will be suitable galleries of cast-iron | ly enlarged if desired. 

lates, with wrought-iron polished stanchions, and | tirely in excavation, is bounded by retaining walls 
oak hand-rails surrounding the entablatures, to. 

be reached by substantial iron stairs at either end 
of the engines. 

‘*There will also be iron floors between the 
engine bed-plates, and around the tops of the. 
pee: all to be furnished with finished brass | to be set in the floor to support columns, in case it 

sand-rails. | should at any time be found nec to cover it, 

‘* The high-pressure cylinders will be bored 2514 | e sew enters the reservoir from the outfall 
inches, and the low-pressure cylinders 52 inches sewer, which is carried along one side of it; it is 
diameter, and the stroke of the pistons will be 9 | discharged through two discharge-sewers on the 
feet. same side, beneath the outfall sewer. These dis- 

“The a will be turned 48 inches | charge-sewers finally connect with eight 
diameter, and have a stroke of 9 feet. box sluice-ways, which are enclosed by a pier ex- 

‘The radius of the crank will be 4 feet ; radius | tending 300 feet out from the island into the chan- 
of beam to end centres, 8 feet 3 inches; radius to| nel, so that the sewage will discharge under water. 
centre for connecting-rod attachment, 7 feet 4/ Suitable iron gates worked by hydraulic pressure 
inches ; distance, horizontally, between centres of | will allow the sewage to enter and leave the reser- 
steam cylinders, also between centres of pumps, to | voir, the discha taking place during the first 
be 15 feet 2 inches. two hours after high water. At this time a —_ 

‘Distance of engines apart from centre to cen-| current sets outward by the end of the pier, an 
tre, 18 feet. | the sewage will be carried by it well outside of the 

‘‘ Diameter of fly-wheel, 36 feet; weight of same, | inner harbor. 
at least 36 tons. = _ It_will probably be so diluted as to be entirel 

“The speed of the engines for capacity will be | inoffensive; but such as it is, it will return with 
11 revolutions per minute. the flood tide about half way toward the city, and 

‘The condenser will be of the jet type, and salt | with the next ebb will be carried entirely outside, 
water will be used. The air-pump will be double | not again toenter the harbor. This beliet is found- 
ed upon a great number of experiments conducted 
during the preliminary survey. Pole floats, 14 feet 
long, were put into the water at various points in 
the harbor and at different stages of the tide, and 
were followed by boats for from 6 to 48 hours. 
The movement of these floats is thought to fairly 
indicate the probable movement of the sewage ; 
but the latter will doubtless be rapidly oxydized, 
or will be assimilated by the myriad animal organ- 
isms which pervade the sea. 

As was to be expected, there has been a certain 
amount of opposition to the scheme. It has been 
said that to throw the sewage into the sea is waste- 
ful; that it ought to be utilized in some way, and 
might even be made a source of profit. But since 
this has been tried so thoroughly in Europe by the 
ablest engineers and chemists, and even under the 
most favorable conditions neo method of disposal 
has yet been devised which repays the cost of 
treatment, it would seem to be the height of folly 
for Boston, with unfavorable conditions, to under- 
take a ere 4 experiment which has elsewhere 
always signally failed. 


by three division walls of the same class of ma- 


at about the elevation of mean high water. It has 
no roof, but, as a precaution, foundation blocks are 





acting and horizontal, lined with brass, and fitted 
with rubber valves, working on brass gratings. 

‘* The working boiler pressure will be 100 pounds 
per square inch (above the atmosphere). 

‘‘The steam cylinders being directly over the 
pumps, and having a direct connection with them, 
very little work is transmitted through the beam, 
nite consequence the strains upon it and its pin 
are reduced to a minimum. 

‘* Each engine is to be connected with the outfall 
sewer by a 48-inch cast-iron force main.” 

The outfall sewer may be divided into three sec- 
tions : First, an elevated tank or deposit sewer, 
upon an embankment extending from near the 
pumping station for 1,200 feet into the bay and > 
to the shaft of the tunnel ; second, the tunnel, 
7,000 feet long, under Dorchester Bay, and third, 
another elevated sewer, 5,335 feet long, partly 
upon the main land at Squantaum, but principally 
upon an embankment built across flats and chan- 
nels separating Squantum from Moon Island. 

The tank sewer, to be built of concrete, consists 
of two separate conduits, each 8 feet wide and 16 


feet high. The sewage can be made to flow| Again, it has been feared by some pone that 
through either, and as there will be a sluggish cur- | so large a body of sewage, put into the harbor at 
rent, matters likely to form deposits in the tunnel| one point, may cause dangerous deposits in its 


will settle to the bottom, and being held by low 
dams, can be removed. A penstock at the farther 
end of this sewer will allow either or both com- 
partments to be filled, and the accumulated sew- 
age to be used for flushing the tunnel. 

The tunnel is reached by a vertical shaft at the 
end of the tank sewer, and is nearly horizontal, 
about 135 feet below low water, until near the 
Squantum shore, where it begins to rise on a grade 
of 1 in 6, and appears above ground on Squantum 
Neck. It is believed that for its entire length the 
tunnel will pass through solid ledge, principally 
Roxbury conglomerate and argillaceous slate rock. 
The lot was prospected. by 120 artesian borings. 
The sewer is to be circular, 71g feet internal diam- 
eter, with brick masonry walls 12 inches thick and 
backed with concrete. 

There are three vertical shafts, consisting of 
cast-iron cylindrical curbs lined with twelve inches 
of brick-work. These curbs are sunk to the rock 
in the case of two of the shafts, and in that of the 
third for about sixty feet into the ground, below 
which point, the curb refusing to go farther, the 
shaft was timbered by underpinning, and is to be 


channels. But the sewage of the city has been 
flowing into the harbor for a century, and no trace 
of it can be found in any of the channels. The 
present currents which maintain the channels are 
not to be interfered with in any way; and it is 
highly improbable that so light a substance as 
sewage, bearing about the same relation to water 
that feathers do to air, will deposit and remain in 
the currents which sweep through the channels. 
Doubtless some deposit will occur upon flats sur- 
rounding the islands in the harbor, precisely where 
deposits of mud and silt are at present slowly accu- 
mulating ; but the addition will probably be so 
slight as to be inoffensive, and at the worst it is a 
far better place to put it than, as at present, in the 
immediate vicinity of population. 

Mr. BowpitcH.—It has been reported that cer- 
tain United States engineers have expressed a fear 
that the proposed works may injure the harbor 
channels. Is it true that they have done so? 

Mr. CLARKE.—Not within my knowledge. We 
have discussed our scheme freely with several 
United States engineers, and never heard any fore- 
bodings — damage to the harbor. 


finally lined with masonry. The top of each shaft; Mr. S. PHILBRICK.—Two objections have 
is protected by atimber bulk-head, or crib, packed | been urged against the plans now in progress of 
with clay and surrounded by the excava rock, system of Boston. 


execution for the main sewer. 

First. That the sewage will be deposited in the 
lower harbor and obstruct the channels. 

Second. That its value will be wasted, while it 
might be saved by utilization. 

I have been connected for several years past with 
the work lately done by the Massachusetts Harbor 
Commissioners in our habor, and would say that 
all the information gathered by that board and b 
the successive surveys of the Coast Survey, thro h 
Messrs. Whiting and Mitchell, points to the aa 
lishment of this fact, namely, that the scour of the 
ebb tide is sufficient to keep all the channels clear 
in the lower harbor, and that no deposit has 


The contract price for the completed tunnel, with 
its shafts, etc., is about $57 per lineal foot. The 
four engines,running at full capacity,can maintain 
a velocity in the tunnel of three and one half feet 
per second, which can be temporarily much in- 
creased by using the deposit sewer as a flushing- 
tank. 

The future high-level sewer will, it is pees. 
join the outfall sewer at the farther end of the tun- 
nel at Squantum. From this point, therefore, the 
outfall sewer is built of enlarged capacity, being 11 
feet high by 12 feet wide, with slightly curved bot- 
tom and sides and a circular arch, its e being 
about 13 feet above low water, and its inclination 1| occurred there below the ‘upper middle” 
in 2,500. Its length up to the reservoir is some-| shoals. There has, however, been a deterioration 
what over a mile, and for four-fifths of this dis-| in the upper harbor, above Castle Island narrows, 
tance it is supported and covered by an earth em-/ arising from the conflicting currents of the ebb 
bankment, ballasted and riprapped on its slopes. | tide—one current coming southward from Charles 
This sewer is to be tied through its arch and under | and Mystic rivers, and debouching into the upper 
its invert with iron bars, to guard against slight | harbor between East Boston and Long Wharf ; an- 
movements, before the bank under and om it | other coming northward from Fort Point Channel 
shall have become compacted, and debouching in the same basin. The conflict of 





It is constructed almost en- | aggravated 
| ter in suspension, 
of rubble masonry, and is divided into four parts | 


these currents tends to diminish the velocity of the 
ebb, and so favors deposits here. This tendency jx 
, of course, by the quantity of solid mat. 
i At present we have all the sew. 
of Boston delivered above the basin referred to, 


while after the finishing of the system of intercept. 
sonry. It has a concrete floor, with paved gutters, ing sewers it will be cmiy diminished. lies 


s to. the utilization of Boston sewage, while re- 
ferring to the economical failure of similar schemes 
at many English towns. I would call attention to 
the fact that our sewage is diluted by atleast twice 
as much water as that in most Englishtowns. We 
not only have a more copious rainfall than in Eng- 
land, that of London being five-eighths the rain- 
fall of Boston, but our people are accustomed to use 
much more water per head of population than is 
given to the people of European towns. Both of 
these facts tend to encumber the sewage with an 
amount of dilution which would seriously affect 
the — of any scheme of utilization. The only 
plan for utilizing sewage with ee to an 
economical result in Europe is that of irrigation. 
We must remember that the sewage farm must be 
made to take all the sewage from the district allot- 
ted to it at all times, and that although the crops 
may be benefited by it in dry weather, when the 
flow is smallest, they are like to get more than is 

for them in a rainy period, when they need 
it least. This point offers a serious obstacle to the 
economy of all sewage farms, and renders impera- 
tive the most tho and perfect deep under- 
drainage of the land devoted to irrigation. 

Mr. Jos. P. Davis.—During the past two or 
three years it has been frequently stated, in com- 
munications to the ne pers, that, as the sewage 
of the city is a valuable fertilizer, to throw it into 
the sea is a shameful waste, and that to discharge 
it at Moon Island would prove ruinous to the 
harbor. 

Without entering into the general question of 
sewage disposal, I desire to say a few words upon 
these points ; and first I will call your attention to 
the opinions of a number of eminent English 
authorities. I have here a pamphlet containing a 
renee by Messrs. Redgrave and Shelford on Sewage 

tilization, read in 1876, at a meeting of the Insti- 
tution of Civil Engineers, and the discussion which 
followed. 

Gen. Scott, who has spent much time and talent 
in developing methods of utilizing sewage, says: 
‘* During the last three or four yearsa great change 
has taken place in the viewsof town councils with 
reference to the a of —— matter. They 
formerly believed that they had in sewage a ma- 
terial which was salable at a profit, but they had 
now discovered hot only-that it was valueless, but 
they must be at considerable expense in removing 
it. The first question he should ask, if consulted 
as to the best mode of getting rid of water-carried 
sewage, would be, ‘ Are you near enough to the 
sea to get rid of itin that way?” 

Mr. Abernethy, Vice-president of the Society, 
said he ‘‘ had not yet had the pleasure of reading 
Sir John Hawkshaw’s report on the disposal of the 
sewage of G ww; but if it was correctly de- 
scribed in a leading article in the Standard of the 
3d of April, 1876, he must congratulate Sir John 
Hawkshaw on the bold ~ in which he grappled 
with the subject, viz., by di rging the sewage 
of that city into deep water at Farland Head, far 
beyond the embouchure of the River Clyde.” 

ir John Hawkshaw, in his plan for disposing of 
the sewage of Glasgow, which now empties into 
the Clyle, proposes a system of intercepting sewers, 
two on each side of the river, a high level and low 
level, which come together at iteinch, three 
and one half miles below Glasgow. From here the 
lan provides an outfall sewer, thirleen feet in 
Jeena, and twenty-seven miles long, ending on 
the coast at Farland. The estimated cost of the en- 
tire work is $12,500,000 ; annual cost of mainten- 
ance, $540,000. 

Proceeding with the discussion, Mr. Lemon 
said he ‘‘agreed with Gen. Scott that the best 
thing to be done with sewage was to throw it 
away ; that it was no longer to be looked upon as 
something to make money out of, but must be got 
rid of as quickly as possible.” 

Mr. Russell Aitken remarked, through the Secre- 
tary, ‘‘ that he had been for some years engineer 
for the city of Bombay, where, as usual in Indian 
cities, the night-soil was colleeted by hand, He 


was earnestly pressed to adopt various projects for 
the so-called | utilization of sewage, sack as irriga- 


tion, etc. He, however, adhered to his plan for 
throwing into the sea.” 

‘Of course other engineers who took part in the 
discussion held different views ; but the high pro- 
fessional standing and experience of those I have 

uoted, give great weight to their opinions. Sir 
leash gette, the engineer of the London 

sten of intercepting sewers, of course defended 

e emptying of the London sewage into the 
Thames as preferable, on aceount of cost, to any 
system of utilizati 4 

Much has been said about the utilization of the 
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every house, and ch 
charged for the use 
— for the year was 32,912,149 
number of — in use January 1, 1880, 
are 339 wells and pumps now in use ; 
859 meters in the city—427 Gem, 
14 Brooklyn, 9 Nassau, 3 Eagle, and 1 Union. 


man-hole ventilation, by 
covers frequently alon line of sewer.” 
ventilating pipe should be carried from the sewer u 
the front and along the dividin 
above the roof; a six or eight inch pipe might be carried 
up at each end of the block. The cost for cleaning the 


lacing 


sewers for the current year will be $7,000, which is not 
‘ sufficient to do the work properly. There are 302 miles | Waine tral Railwa: 


of sewers in the city. e concrete paved streets can- 
not be maintained, unless constant daily care be given 
tothem.” * * * ‘* Noneoftheconcrete streets should 
be sprinkled; they should be cleaned daily.” 


— <2 
STREETS, DRAINAGE, ETC. 
St. Louis contemplates extending its sewer system. 


The Toronto Globe of April 26, publishes a three- 
column article on the pavements of Detroit, Mich. 


The Detroit Common Council has authorized the Board | 


of Public Works to advertise for bids for three public 
sewers. 

Baltimore, Md., proposes to spend $250,000 for the con- 
struction of Harford Run sewer, and $7,000 for Boun- 
dary avenue sewer. 

About fifteen miles of new sewers have been laid in 
\ emphis and house connections are being made as _ 
idly as possible.’ All the business portion and thickly 
settled area are substantially finished. The first test 
recently made, it is claimed, demonstrated the success of 
the new system of sewerage. 

A boulevard is to be opened between Independence and 
Kansas City, Mo. As much as $60,000 has already been 
subscribed toward the enterprise, The road will be 125 
feet wide, macadamized, a street-car line in the centre; 
and half-way between the two places is to be established 
a large and handsome park. 


The Engineer says : ‘ To dispose of sewage at a profit 
has been tried over and over again with the utmost per- 
sistency, and at an enormous cost. The result has been 
a complete failure. In certain isolated cases, where the 
quantity to be dealt with has been small, or where the 
conditions have been exceptionally favorable, a small 
profit has been made either by individuals, companies 
or towns, but all attempts to get rid of the sewage of 
cities, and to realize for these cities even a moderate 
yrofit on the cost of the necessary works as well, have 

cen failures.” 


The bids for section 2 of the Island Sewers, Worcester, 
Mass., were as follows: 


James Hogan, Ashland, Mass..................... $39.848.00 
Kiernan & Maloney. Chelsea, Mass.......... ..... 43,411.55 
N. H. Decker, New York city........ 2... ......... 48,023.00 
Pura & Gill, Boston, Mass............ ......6. sees 51,248.65 
John B. Healey, New York city............... ... 51,291.75 
John M. Galvin, Boston, Mass.............. .... . 56,708.10 
Re SO ar 57,654.50 
J. J. Dorey, Boston, Mass..............-...00005 . 57,809.00 
H. H. Pike, Boston, Mass............. Saad 


William Knowles, Worcester. Mass. ..... 
Clinton Beckwith, Boston, Mass 
J.J. Newman & Co., Providence, R. I.... ... 
A. Mayo, Springfield, Mass 
Converse & Braman, Worcester, Mass ........... 





sia eolastitpdeniion 
BRIDGES. 
The total amount expended on the Brooklyn bridge 
up to May 3 is $11,557,037. 
The Grand Trunk Railway Company have commenced 
saga the new iron bridge over the river at Mitchell. 


It will give work to a large number of men, and look 
much better than the old wooden structure. 
The new Howe truss bridge, 210 feet long, on the New 
mewee & Derby Railroad, across ‘the Naugatuck, be- 
tween Derby and Birmingham, is finished, and the build- 
ers, A. D. Briggs & Co., of Springfield, Mass., will at 
once begin another bridge over a neighboring tributary 
stream. 
Railroad brid 


in Tazewell ee ae. 
Illinois, suffe seriously by the late storm. e 
bri on the T.. P. & W. road + megng is reported so 
poten ger Bee as to require rebuilding. Every bridge 
over the Mackinaw River, in Tazewell County, was 
washed away or rendered unsafe. 

At the inguiry before the Board of Trade into the 
Tay Bridge disaster, Sir Thomas Bouch, Civil Engineer, 
according to whose plans the structure was erected, af- 
ter giving a vast amount of technical particulars, gave it 
as his opinion that the disaster was caused by the wind 


capsizing the second-class carriage, which was exception- | 


ally light, against the leeward girder of the bridge. 

The construction of the extension of the Shenandoah 
Valley Railroad from Shepherdstown, W. Va., to Ha- 
gerstown, Md., is being prosecuted with vigor. All the 
heavy work on the Potomac end of the rv is about 
completed. Of the four piers for the bridge over the 
Potomac at Shepherdstown, one of them, 70 feet in 
height above the water, is completed ; the other three 
are above the water, and under contract to be com- 
sleted by June 20, The entire line will be graded to 

agerstown by Aug. 1, and in running condition by 
Oct. 1. 

The wooden bridge over the Grand River, on the Air 
Line of the Great Western Railroad, at Cayuga, is 
quietly and gradually being removed, to give p toa 
new iron structure. The work is being done without in- 
terfering with travel and the ca of freight over 
the road. On Sunday, the 18th of April, one of the 
wooden spans of 100 feet was removed and replaced 
with an irori span, and on the following Sunday another 
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for the water the same as ts | wooden span was removed and a second iron one was 
gas.” The average daily con-| substituted. Thus the system of removal will be car- 

lons; total | ried out 
095. There | until, in 


‘th 
place and the work be completed. 
The Central pone Com pany, 
| this city, are full of busi ving large orders ahead. 
2 have just shipped 14 spans 
work for the Kansas City, St. J 
Railroad. have near! 
ago, Rock Island & 
n of of 18 spans for the 
e whole amount of this contract being over 2,400 feet, 





of iron truss-brid, 





and have under way 3 spans of double-track bridge for 
Sete 

two deck spans for the 
Kennebec River at | 
ing 160 feet in length, and the 


the Long Island Railway, one span bei 
feetlong. They are also buildi: 
Skowhegan bein 2 160 
| Skow one span 
| other 140 feet. In other than regular 


bridge work they 
have just completed the iron cupola for the new Erie 
Railway Elevator at ts tne A 
towers on the new Dows tor in Brooklyn. 





Works of Toronto for the construction of the Eastern 


Woe #4. a a coe a7 ae — see 
Vest, - T.. J, Ms i ; Godson yers, 
$5,150; Grant & Tieid "$4,000. For the masonry and 
foundation of the iron bridge the tenders were: Godson 
& Myers, $7,935; Grant & Reed, $7,200. For the iron 
superstructure, J. H. Hamlyn, $6,030. For the wooden 
bridge the tenders were: Morley & Nicholson, $7,700; 
Godson & Myers, $7,420; Grant & Reed, $7,500. These 


$17,230, and a wooden one $11,420, 
to accept the lowest tenders for the wooden bridge, 
namely. T. J. Higgins for the dredging and embank- 
ment, $4,000, and Godson & Myers for the bridge, 
$7,200. The tenders for the Adelaide street bridge 
were: Morley & Nicholson, $1,997.25; Grant & Reed, 
$2,200; J. H. Hamlyn, $2,937. It was decided to ac- 
cept the first. 





of No. 52 Wall Street, 


& Council Bluffs 
completed 10 spansfor the Chic- | 
acific, are just erecting the last 

Southern Kansas & Western, 


, and are erecting the 


| The following tenders were received by the Board of 


avenue bridge over the Don and the Ses Adelaide 
street, west. For the dredging and emba mt i con- | 


figures show that the iron bridge complete would cost | 
Board decided 


May 8, 1880, 


———— 





port & Pacific Railroad Company, until June 5, for t 
work on the extension of the road from Cottonport, = 


Mr. Lamb, who is entrusted with the work, | the west bank of the Ouatchita, Monroe, | 

e course of two or three weeks, the whole | west to Arcadia, 47 miles. titer the 
there are structure will be in 
405 Worthington, 
It is of 
the first importance to ventilate the street sewers, and 
the Chief Engineer recommends a * thorough system of 
rforated man-hole 
A further 
Pp 
walls of the houses | 


tire k. separate] in cine aah = 
en’ work, or 'y for earthwor 
| in sections of five, ten or fifteen miles, for ; 
|for ties. Maps and profiles, with ; for 

bridging, may be seen in the office at Monroe. Pay- 
_ ments will be made monthly, upon engineer’s certificate, 

in cash, less 20 per cent., to be retained until comple: 
tion of con This covers about one-half the dis- 
tance required to finish the road to Shreveport. 


Contracts for grading, etc., on the Somerset & Cam- 
bria rail extending from on the Balti- 
more & Ohio Railroad, to Johnstown, Pa., have been 
given out, as follows: The second, third and fourth 
sections to Thomas F. Kerns, Pottsville, Pa.; the fifth 
and sixth sections to John Swann, of Pi h, Pa.; 
the seventh to eleventh, inclusive, to Booth and Fivan, 
of Pittsburgh, Pa.; twelfth to twenty-first, inclusive, to 
Caven and Codnerse, of Maryland ; twenty-second to 
twenty-eighth, inclusive, to W. F. Patterson & Co., of 
Pennsylvania. Nine sections, or miles, remain to be 
contracted for. The first mile will be built of cinders 
from the Cambria Iron Works, at Johnstown, which ac- 
cumulate four hundred cubic yardsof cinders per day, 
| and are at a loss to know how to dispose of this refuse. 
’ —ee-_—_ 
RIVERS AND HARBORS. 

The House Committe on Railways and Canals will re- 
port favorably to the House of Representatives Mr. 
O’Conner’s bill providing for a survey and report upon 
the feasibility of connecting the Cooper and Ashly rivers 
in South Carolina by a ship canal. 

The memorial which Mr. Slater presented in the Sen- 
ate on the 4th urges Congress to mest the President 
to invite all governments of the world having maritime 
commerce to appoint de’ tes to a convention, to be 
held in Philadelphia, on July 4, 1880, for the purpose of 
maturing a plan for the construction of a free ship canal 
across the Istbmus of Darien. It that the canal 
should be of such dimensions as will admit the passage 
of the largest vessels afloat, and that the cost of con- 


senseless 
Struction and the expense of repairs be paid for in pro- 
RAILROADS. portion to the tonnage of each nation wilting in its con- 

The Savannah & Charleston Railroad will be sold on | struction. 
the first Monday in June. : Gen. Herman Haupt’s plan for the improvement of the 
The Baltimore & Ohio Railroad will construct two | Ohio River is three-fold in its nature, comprising an in- 
additional piers at Locust Point. crease in depth of water by contraction of the chan- 
The gauge of the Canada Central Railway has been| el, by reducing the slope of the channel, and 
changed to the national standard. by any the flow of water by removable ob- 
Extensive railroad and telegraph operations are in structions. It could be accomplished in_two low-water 


progress in Mexico. Most of the equipment comes from 
the United States. 


The city of Madison, Wis., voted to aid the Chicago 
& Tomah Railroad in its extension to that city to the 
amotint of $25,000. 


The extension of the St. Paul, Minneapolis & Mani- 
toba Railway, west of Breckenridge, through Dakota, 
has been commenced. 


The contract for the remaining thirteen miles of the 
Quebec Central Railway, which will connect it with the 
Levis and Kennebec and form a through, route from 
Sherbrooke to Quebec, has been let to Mr. Clark Gordon, 
of Sherbrooke. 


Work has been begun near Greensboro, N. C., on the 
northern end of the proposed extension of the Cape Fear 
& Yadkin Valley Railroad. A small force of convicts 
is employed in grading from Greensboro north to the 
Guilford battle ground, about five miles. ‘ 


- Messrs. Leach & Baldwin have the contract for lay- 
ing the track and ballasting the Pennsylvania, Virginia 
& Charleston Railroad from Monongahela to Browns- 
ville, about 30 miles, to be comple by the middle of 
July. Work commenced on the 25th ult. 


The Grand Trunk Railway Company of Canada ad- 
vertise a quantity of old material for sale at Montreal, 
Port Huron and Portland. Wrought-iron scrap, spring 
steel and tires, brass tubing, etc., to the amount of 390 
tons. Tenders received until May 15. For further par- 
ticulars address Joseph Hickson, General Manager, 
Montreal. 

C. C. Smith of La Crosse has taken the contract to 
build the entire thirty miles of the North Wisconsin 
railroad from Mud Lake in the direction of Lake Super- 
ior and has wood-work for an additional ten miles to be 
built this year. The work will begin immediately and 
will be finished by November. It will require 700 men. 
The contract amounts to $200,000. 

A dispatch from Yankton, D.T., says: “Men and 
teams are engaged at Elk Point, on the Missouri & 


seasons, and would cost $27,580,872. This is the esti- 
mate of Col. W. Milnor Roberts, the present Chief En- 
eer of the Government of Brazil; the estimate of Mr. 
aupt is that a company could be formed that would do 
the work for $20,000,000. 


BUILDING. 
eran, Mich., is to have the State reform school for 








Messrs. D. & J. Jardine will prepare plans for the New 
York Tuttersalls. 

The Union Passenger Railway Com will erect an 
80 x 400 stable in Philadelphia. ae 

The Rensselaer and Saratoga & Susquehanna rail- 
roads will build a depot in Albany, N. Y. 


It is said that a 1 iron foundry will eae be 
oo by Philadelphia capitalists at Gloucester City, 


The Board of Education of this city has accepted the 
lans of D. J. Stagg for a school-building, to cost $100,- 


Arnold, Constable & Co., of this city, will erect stores 
at a cost of $200,000 after the plans of Wm. Shickel. 
architect. 

Theophilus P. Chandler, Jr., of Philadelphia, has pre- 

plans for the new building of the Spring Garden 
nsurance Company. 

The House Committee on Public Buildi 
to recommend an —— of $60, 
ing at Poughkeepsie, N. Y. 

The Supervisors of Onondaga County, N. Y., have 
adopted the plans of A. Russell, Architect, for a three- 
story county clerk’s office at Syracuse, to cost $75,000. 

The Oregon Railway and Steam Navigation Co. is 
building a dock 500 feet long, and several elevators and 
warehouses at Portland, Oregon; $100,000 will be spent 
in the improvements. 


The Liverpool, London and Globe Insurance Com- 


for a build 


Westfield, on the Sioux River, grading on the short route | pany have accepted the — of S. D. Hatch, of this 


short route to Sioux Ci 
laid. 


ver. 
| possess the best grade of any road across the plains. 


the Coney Is 


street crossings, and will rest u 
| water-jet system. A bridge wi 
The road will be built after 


piles 





completed by July 1. 


to Yankton via the Sioux City & Dakota Division of the | city, for their new b 
Chicago, Milwaukee & St. Paul Railroad. Track laying | mediately be called for. 
has commenced on the Rock Valley & Eden track on the 
ty. About three miles is already | tory is twenty-nine feet in 


uced 

The Civil Engineer of the Union Pacific, Mr. William | sixth of an inch in thickness. 
Clebourne, has recently been in Idaho, engaged upon the | tenth of the usual material, and it is sc nicely adjusted 
Utah & Northern Railroad. He has been called from | that a child can turn it. 

there to prepare for the construction of a short cut 
from the main line of the Union Pacific at Julesburg to 
the Cheyenne division at Greeley, fifty miles above Den- Pennsy 
The line follows the South Platte River. and will | Jersey and the new road 


Daniel R. Kelly, of this city, has the contract with | is to be pushed forward with great 


, and estimates will im- 
The dome of the ‘l!'roy Pol hnic Institute’s observa- 
meter, and made of , 

by pressure to the hardness of wood, can ome. 
Its weight is only one- 


The contract for building the new depot at Camden, 
to accommodate the joint business of the Am- 

boy division of the lvania Railroad, the West 
to Atlantic City, has finally 
been awarded to Messrs. Cofrode & Saylor. The work 
ity, the contract 


Elevated Railway Company for about | requiring its completion ou or before July 1. 

one mile of double track elevated road, extending north 

| from Cable’s. The structure will be of wood, except the 

sunk by the | Rough Redwood 

sian Brite 
ns y 

L. Snow, Chief Engineer. About 4,000 feet are to be — ee Redwoed and Oregon Pine 


At nt the market prices of building material in 
ntutimea mie 


Sale a nore 
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7 | steelmakers, rolling-mill men and bridge-builders, | orders, and will hereafter make their reports di- 
ENGINEERING NeEws. this discussion ae looked forward > with great | rectly tohim. Mr, Blickensderfer wil! have charge 
———— | interest, and we trust may also be laid before our of all the engineering upon the completed road 
| readers. The hearty indorsement by the society | and all branches being constructed by the com- 
New York City-| of the opinion expressed by the mover of the resolu- | pany. 
tion, ‘* that Mr. Hill’s paper would be rated among | George B. Roberts, the newly elected President 
GEO. H. oar, vie es the classics of modern engineering,” indicates the of the Pennsylvania R. R. Co., entered the service 
pa | appreciation it received from bis audience. 





Tribune Building, 
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of the company in the spring of 1851 as rodman in 
the engineers corps, and was, during the following 


THE Thirteenth Annual Convention of the Ameri- 
can Railway Master Mechanics’ Association was 
held in Cleveland this week. The association has 
187 members, of whom a large propertion were 
present at the convention. Parties interested in 
the subjects discussed will find them reported in 
the Railroad Gazette, 73 Broadway, New York. 
—_————_-e——————_—_ 

THE names of membersof the American Society 
and their guests, at the forthcoming convention, 
already recorded at the rooms cf the Society, is 
more in number than has been received for any 
previous meeting, and the indications are exceed- 
ingly favorable for a very profitable and pleasant 
reunion of the profession in St. Louis. Secretary 
Bogart is very busily employed in arranging 
for transportation facilities. The local com- 
mittee have perfected their programme. Many 
valuable papers will be read and discussed. 
pleasant and profitable acquaintances will be 
made by visiting engineers, some old preju- 
dices will be rubbed out, new ideas formed, and 
an unmeasurable amount of professional knowl- 
edge will be added to each visitor's store, to be 
laid away in the mind for future use. But above 
all, a better fellowship of Engineers is fostered -by 
meetings such as the coming one, and to promote 
this some extra effort is due from every member, 
that he may attend and help by his presence and 
words the general good of the profession. Proba- 
bly on the evening of the 23d a large deputation 
from the Eastern States will leave this city ; the 
Pittsburg society is well represented ; so, also, is 
Cleveland ; while from the Mississippi valley every 
engineer that can leave his office will be found at 
headquarters on the morning of the 25th. Of 
course, ENGINEERING NEws will be represented 
asin years past, and we trust that we may have the 
pleasure of meeting personally very many of our 
generous patrons, with whom already we are well 
acquainted by correspondence. 
































| Summer, promoted to the position of assistant en- 

Major R. H. Temple is Chief Engineer of the| een es ss Se sari 

Richmond & Alleghany R. R. | the eghany mountains, which division include: 

ogee a E Baturité | two great tunnels. In 1852 he left the service of 

= 6 en aarp ance of te Baler | the company to assume the position of assistant 
Railway of Brazil, South America. 


| engineer on the Philadelphia & Erie railroad and 
Of the new English Parliament, seven members | for the ensuing ten years was actively engaged in 


are civil and agricultural engineers, the construction of various important railroad 
Wallace McGrath is Chief Engineer of the|lines, such as the North Pennsylvania; 
Ohio River Railroad Company, with office at Iron-|the Northwestern of Pennsylvania; the 
ton, O. | Allentown of Pennsylvania; the Mahanoy 
J.W. Fry, C.E., has been appointed General Super-|& Broad Mountain of Pennsylvania, and the 
intendent of the Greenville & Columbia R. R., with | Cape May of New Jersey. Of these three last- 
office at Columbia, 8. C. named roads Mr. ne eye chief engineer, and 
, oa : |in that capacity completed them. In 1862 he re- 
See aad pais Oe turned to the service of the Pennsylvania Railroad 
‘ais the 9th. and was killed. |Company as assistant to the president, being 
seein : 9 ; : specially selected for this important position on ac- 
ee eee of = Di a bites tala | count of his great skill and experience as an engin- 
ing, Minn., on the 6th, o 


: , ; h aie" and his marked capacity as an administrative 
ey the river channel between there and | (rnor In 1869 he was elected fourth vice-presi- 
t. Paul, : 


: | dent ; in 1872, second vice-president, and in 1874, 
E. D. Leavitt, Jr., of Cambridge, Mass., and de-| first vice-president. When Colonel Scott was 
signer of the Boston sewerage pumping engines,| made president, as first vice-president he 


was registered at the Grand Pacific Hotel, Chicago,| had charge of all engineering questions con- 


on the 11th, nected with the construction or extension of 
Kerr Murray, one of the most prominent citizens|any of the company’s ‘lines, and a _ general 
of Fort Wayne, Ind., an extensive manufacturer | supervision over the accounts of the company 
of gas works and steam engines, died on the 6th | through the controller. He also aided the presi- 
of heart disease, aged 54. |dent in all matters connected with other roads 
Chief Engineer Harris, of the Manhattan Beach | leased or controlled by the Pennsylvania Railroad 
Railway, was in this city on Monday, looking for | Company. On February 9, 1875, he was re-elected 
a competent man to act as transit-man, draughts- | Secretary and treasurer of the W est Jersey Rail- 
man and general assistant. | road, a position he has held for nine years, and in 
Wm. Rotch, Mem. A. 8S. C. E., formerly chief- 1876 became president. Mr. Roberts is distin- 
ee ee ; k in the | Stished for his conscientious devotion to interests 
os oe — nr . nesoteo “| intrusted to his care. Engineering is with him one of 
-— ty - _— ine w a - a re the exact sciences, his thorough training and great 
sO soe remetiaggge cr - eo ae a 7 experience rendering him perfectly familiar with 
_ecrncehaartin Foe saaeupanee ae everything comprehended by the title in its broad- 


. |est significance. He had the supervision of the 
S. D. Mason, resident engineer of the Northern 
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Pacific, has been directed by Chief Engineer Ander- 
son to make his headquerters at Brainard. Mr. 
Mason had just brought his family from Logans- 
port, Ind., and gone to housekeeping in St. Paul, 
but is now obliged to make another removal. 

Mr. William P. Shinn, General Manager of the 
Vulcan Iron Works, St. Louis, was in Pittsburgh 
on the 12th. Mr. Shinn reports that the strike at 
hig mills terminated a few days ago, nearly all the 
oldemployes resuming work. Several of the ring- 
leaders were arrested and imprisoned on a charge 
of conspiracy. 

The office of Chief Engineer of the Cleveland, 
Columbus, Cincinnati and Indianapolis has been 
abolished. This oftice has been filled for a score 
of years by Frank Ford, quite acceptably to the 
company, and he retires with the best wishes of 


—_—» oe - -— 
In fulfillment of our promise we lay to-day in full 
before our readers Mr. A. F. Hill’s paper on ‘ Steel in 
Construction,” read before the Pittsburgh Society. 
The great attention which this material is now re- 
ceiving, With a view to the more general introduc- 
tion into architectural and engineering structures, 
makes this paper particularly opportune, and of 
special interest to the class of our readers engaged 
in bridge and similar constructions. 
The ground traversed seems to have been thor- 
oughly explored, the choice of the range of grades 
as well as of the methods of experimenting show- 
ing an evident: purpose to obtain practical and im- 
mediately available results. The absence of all 
fine-spun theories is a refreshing feature is so elab- 
orate a course of inquiry, and we do not doubt but 
that the tabulated results will be carefully scanned. 
In view of the heated discussion, now in progress 
in England, between the extreme advocates of “‘ low- 
grade steel ” on one side, and of “‘ high-grade steel ” 
on the other, Mr. Hill seems to have struck a hap- 
py medium. His advocacy of using different 
grades of steel in the same structure, so as to har- 
monize the grade of the steel with the nature of 
the service required from it, is deserving of care- 
ful consideration, and seems to be sustained by the 
results of his experiments with 0.30 per cent. car- 


Master, will look after the duties of this position, 


Theodore Cooper, Member A. S. C. E., returned 
from England on the 8th, after an absence of two 
months. He was sent out by the Brooklyn Ele- 
vated Railroad Company, to select steel rails and 
other material for its road. Mr..Cooper visited 
many engineering structures while in England, 
and he returns with a much less exalted opinion 
of English bridges than he has heretofore held. 


the management. Gaylord Beach, General Road | 


plans and construction of the Newport and Cincin- 
nati bridge, and of nearly all structures of any 
magnitude on the Pennsylvania and its leased 
lines. He is a strict disciplinarian, but always 
kind and generous to employés who do their duty. 
| Eminently fitted for the high position he is called 
| upon to fill, the public may be assured that the 
Pennsylvania Railroad will, in the future as in the 
past, continue to be the best-managed railroad cor- 
| poration in the United States. 





—> 20 > 0+ ee 
THE DYNAGRAPH. 





Mr. P. H. Dudley conceived the idea of such a 
| machine in 1862 or 64, but did not achieve any 
definite result until 1874. The field was unknown, 
and he was attempting that which had never been 

utilized before. Many experiments had been made 
| with a dynamometer, but they were aseless because 
no time was attached ; further, they could not sep- 
| arate the power required to overcome inertia from 
| that of ordinary resistances. The Dynagraph, as 
perfected and used by Mr. Dudley, obtains the 
| power exerted by the engine at all places and dur- 
ing specified times ; the exact amount of coal and 
water required to produce this power ; the power 
necessary to overcome the inertia of the train ; the 
propelling power after that is obtained, and the re- 
sistance of the wind. The inventor is now working 





bon steel eye-bars and 0.50 per cent. carbon steel 
girders, 


To give the members of the society a better op- 
portunity, the discussion of the paper was made a 
Special order, As the society consists largely of 









A cireular from General Superintendent J. T. | upon other features, of which we are not at liberty 
Clark announces that Mr. J. Blickensderfer, hav- to speak. 


ing been appointed chief engineer of the Union Power in this case is designed for two purposes 
Pacific Railway, all engineers and superintendents | —to overcome the inertia of a train and of the fric- 
of construction now employed upon the Union Di-| tion. The work required of dn engine with a given 
vision and branches thereof will be subject to his' train, per foot, in ascending a gradient, depends 
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largely upon the initial and final velocities of the 
train. The higher the initial velocity and the lower 
the final, the less the engine has to do per foot. 
When the inertia is once overcome, it is maintained 
until a change in speed occurs, which—if it be an 
increase—necessitates a greater execution on the 
part of the engine; but, if it be a decrease, the ex- 
tra power is used in overcoming resistance. On 
many roads, slight changes in the time-tables, al- 
lowing more time in the hard places and less in the 
comparatively easy, would enable the same engines 
to do from five to ten per cent. more work. Exper- 
iments made in 1875-6 on the Lake Shore 
& Michigan Southern Railroad, demonstrated 
that it took less fuel to run twenty miles 
an hour than less. In other words, this was 
the most economical rate. The pressure of the 
wind would more than counterbalance the gain in 
increased speed, The result was that the company 





adopted 20 miles an hour as a maxinuams peed. | 


In tests made on the Philadelphia, Wilmington & 
Baltimore Railroad the average resistance of 
freight-trains, moving 20 miles an hour, was 6 
pounds per ton on a level. On passenger trains, of 
ten or eleven vars, the resistance was only from 
10!; to 11 pounds, with a speed of 45 or 60 miles. 
The car in which the dynagraph is placed was 
designed especially for the purpose, and is of the 
usual dimensions, 9X50 feet. One end, to the 
depth of 17 feet, is devoted to the  instru- 


ment and its appurtenances. A long drop leaf on 


the left, thirty inches wide, and about ten feet 
long, answers for a draughting-board and support 
for the requisite paper. Extending nearly across 
the rear of this apartment are cases for books and 
papers. The passage-way is 22 inches wide, and 
extends along the right side of the car. The first 
door opens about twenty inches, into a spare room 
and general depot for odds and ends. A double 
berth is the only couch visible. The next room is 
smaller, and contains the chemicals and apparatus 
for analyzing the locomotive gases, and the deli- 
cate analytical balances for determining the specific 


gravity of steel rails, and other critical work. The’ 


parlor is a large-sized room—compared with the 
ground plan of the edifice—crossed at one end by a 
built-in piano. The only opening underneath the 
instrument is in the centre for the pedals—the two 
ends being filled by bureau drawers. Above this is 
a berth, which folds so that the outer edge reaches 


the ceiling, the whole, when closed, presenting the | 
appearance of artistic panel-work. Opposite this | 


are the lavatory and wardrobe. The dining-room 
and kitchen are the whole width of the car, and 
contain the stove, table, china-closet and culinary 
utensils. Under the car isa receptacle for the bat- 
tery, and a large box for odds and ends. In the 
arrangement of the car every available space is 
utilized. In passenger coaches of this description 
the centre of the roof to within a few feet of each 
end is raised to give place for lights and ventilators. 
In this instance the projection is extended to the 
ends, thus forming two wide, deep closets, about 
one foot high, with doors opening on the inside. 
The trucks are placed under springs of the French 
quadruplex pattern, and have four wheels of 
turned, chilled iron, upon the Otis steel axles. 


The d ph, fig. 1, the following description 
of which we take from the Railroad Gazette, is 
placed, as stated above, in a com ment in one 


end of the car. The draw-bar of this car is con- 
nected with a piston which works in a cylinder 
under the floor, and which is filled with oil. These 
are so arra’ that if the draw-bar is subjected to 
strains of either tension or compression they are 
resisted by the oil in the cylinder, and the former 
is therefore subject to the pressure due to the 
ae =: the —— or — ’ the 

in, linder is connected by a pipe, f, k 
1, 2 and 8, with a smaller cylinder a, ain in de 
ameter, at the top of the machine. This has a pis- 
ton fitted into it which is connected by a rod with 
the 4 motion bed. This latter carries a pen, 
¢, which draws a diagram of the resistance of the 
train on a roll of paper, A A, 30 in. wide. Part of 
the m drawn by this pen in chows sh:-g'@ 
The roll of paper is in the drum C is 
drawn over the table A A by feed-rolls D D, and is 
wound up on the drum B. ‘These drums and rolls 


: 
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| are driven by a worm-gear on the axle, shown in | The distance between these indentations indicates 
| figs. 4 and 5, which operates the vertical shaft E | the space traveled overin one second. The next 


, fig. 1. The worm-gear, being on the axle, is pencil to & is arranged so as to make a similar rec- 
| underneath the floor of the car, and is not shown | ord every ten seconds, Still another pen can be used 
in fig. 1. The shaft F has a mitre-wheel at the up- | to record minutes. 


| per end which gears intoa pair of mitres, F F, A pen is also arranged so that by an electrical 
| which are loose on a horizontal shaft, G F. connection it records each revolution of the driv- 

A clutzh collar Nis attached to the shaft by a ing-wheels. Another records the mile-posts as 
feather and is arranged so that it can engage with they are passed, which is done by an assistant, who 
|either of the mitre-wheels, so that the machine | touches an electrical key at each post. The align- 
}can be used in running in either direction. The | ment of the road, that 1s, the curves and straight 
|shaft G F hasa pinion in it behind the pair of lines, are recorded by a pen ina similar way. 


A 
| change wheels G, not shown in the engraving. pen next to this is connected with a water-meter 
| This pinion e with one of the wheels G and | attached to the feed-pipe of the locomotive and 


| that with the wheel H on the horizontal shaft L J. 
On this shaft are four worms, L, K, J and J. I and 
| L are keyed to the shaft, but J and K are attached | 
| to sleeves which are loose on the outside of the 
\shaft. Either J or K can bedriven by the clutch 
| M, which is attached tothe shaft by a feather. | 
| The worms J and L drive the worm-wheels O and 
| P, which are connected to the shafts of the drums 
xi the friction produced by springs (one of them | 
| shown at h) against discs, t, i, the purpose of the 
drums being simply to wind and unwind the | 


records the quantity of water consumed at differ- 
ent times and places. Still another pen is arranged 
so that an assistant on the locomotive records every 
shovelful of coal as it is put on the fire. The same 
pen has been used to record the time that black 
smoke escaped from the chimney. A pen is also 
provided which records the distance 1un by the 
car, and another records the indications of an ane- 
mometer on top of the car. At z is the four- 
teenth pen, which records the surface of the track. 
This is done by a small vessel or cylinder about 3 
in. in diameter which is attached to the equalizing 
lever immediately over the journal-box. This 
vessel is filled with oil and covered with a thin 
metal diaphragm. which is pressed down by a 
spiral spring. The chamber containing the oil is 
connected by a pipe with a gauge, m, which also 
| has a similar decane which acts against a com- 
| pound lever carrying the pencil z. The jolting of 
the car over inequalities of the track produces 
| pulsations in the diaphragm over the journal-box, 
‘and consequently more or less pressure on the 
liquid, which pressure is communicated to the 
| upper diaphragm at m, and thus recorded by the 
| pen z. y 


An integrating apparatus is also attached to the 
| instrument at S. This consists of a plate, S, which 
|is attached to the end of a vertical shaft driven 
| by the gear-wheel O and a worm, not shown in the 
engraving. The speeds are so arranged that the 
| plate makes three revolutions per mile run by the 
jcar. A small wheel, n, which is attached to a rod, 
q, connected with the piston in the cylinder, a, 
bears on the plate S. hen there is no pressure 
|in the cylinder, the small wheel, n, is exactly in 
| the centre of S, and, consequently, the revolution 
| of S does not cause the wheel n to revolve. When 
| the piston is forced out by the pressure, the small 
| wheel is carried beyond the centre of the plate S, 
| and, consequently, the movement of the latter then 
causes the small wheel to revolve. Of course the 
greater the pressure in the cylinder a the farther 
wil] the wheel n be carried from the centre of S and 
the greater will be the path on which it rolls, and, 
consequently, the larger the number of its revo- 
lutions. At each revolution of the wheel it breaks 
an electrical circuit, and connecting by a wire with 
| one of the electro-magnets at R operates a lever 
which crrries one of the pens shown at k. It is 
| obvious from this that the greater the pressure on 
the cylinder a the larger the number of revolutions 
paper, and keep it taut, which is effected by the | which will be made the small wheel n, and 
friction arrangement. The paper is fed over the | therefore that they will be a measure of the work 
| table uniformly for the distance traveled by either | done ; so that multiplying the number of revolu- 
pair of the feed-rollers D or D’, Only one of each | tions by a known constant will give the number of 
ir of these rollers is shown, the other being be- | foot-pounds. 
ow the surface of the table. These rollers are; The disk S is graduated on the edge, and has a 
2.272 in. in diameter, and are made of steel and | vernier attachment with which very minute meas- 
ground with the utmost precision, so as to be 0.003 | urements can be made of the distance run. 
in. larger in diameter in the centre than at the| The battery jars for working the electrical 
ends, the object of this being to draw the paper | apparatus are carried underneath the car in a 
through evenly. If the rolls were made perfectly | locker, and are connected with the magnets by the 
straight they would be liable to seize the paper on | wires shown at r. 
one side more than on the other. The paper can| The pens consist of small glass tubes, which are 
|be wound by the mechanism in either way ; that | drawn to a fine point and filled with eozine, one of 


| is, from C on to B, or from B on to C,so that the | the products of coal-tar distillation. A half grain 


instrument can be used while running the car in | of this is dissolved in an ounce of water, and 
either direction. 


| makes a beautiful red color. 
As stated before, the pene draws adiagramof| The car has turned cast-iron wheels 33 inches 
|the resistance of the train. A stationary pen, j, | in diameter, made by the Lobdell Car-Wheel Com- 
draws a straight base line on the paper asit is rolled | pany. The dynagraph, with the exception of the 
across the table. When there is no tension or com- | electrical work, was made by Messrs. William 
pression on the draw-bar and cylinder underneath | Sellers & Co., of Philadelphia. 
the car, and consequently no pressure on the fluid| The draw-bar cylinder B is shown in plan in fig. 
in the cylinder a, its piston is drawn back by the | 2, and in section in fig 3, and is 4 in. in diameter 
springs s s, and with it the lever} c, sothat the po-|and has a pair of large pistons, A A, which fit 
| sition of the pen e corresponds with that of jand the | into it at each end. Into these an auxiliary pair of 
| base-line which the latter draws. As soon as there | pistons, CC’, are fitted. These are used in making 
is any pressure in the cylinder a its piston is forced | experiments with light loads. The packing is of 
inst the tension of the springs s 8, and conse- the ordinary kind used in hydraulic rams. D is 
| quently the pen eis carried away from the base- | the draw-bar which is connected with the pistons 
line, a distance proportional to the pressure, and | by a frame, EE. In drawing a train the cross-bar 
the diagram thus indicates the tension on the draw- | G presses against the piston C’, and in pushing the 
bar. | bar F presses against C, so that in either case the 
The speed of the train is recorded by means of | strain on the draw-bar produces a corresponding 
an electrical attachment with the chronometer | pressure on the liquid in the cylinder. The pi 
clock 2. This is arranged so as to break an electri- | r connects the main cylinder B with the smaller 
cal current every second, which releases an arma- | cylinder a, fig. 1, on See above, the 
ture of an electro-magnet at R, with which one of | working of which has already been described. 
the pens, shown at k, is connected. This moves Figs. 4 and 5 re nt the worm gear on the axle 
the pen ,, in. horizontally, which produces an in- 
dentation in the line which is drawn on the paper. 


Fia. 4. 





| 














Fia. 5. 








by which motion is transmitted to the mechanisin 
above through the shaft. 
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ENGINEERS’ SOCIETIES. 
CIVIL ENGINEERS’ CLUB OF THE NORTH- | 
WEST. 

At the last regular meeting, on the 4th inst., the | 
following new members were elected: A. W. 
Cook, Assistant Engineer Department of Public | 
Works; H. B. Alexander, Resident Engineer of the | 
Atchison, Topeka & Santa Fe Railroad ; Charles J. | 
Balslow, Engineer, Chicago; W. A. Smith, pub-, 
lisher of Railway Review, Chicago; J. H. Ray-| 
mond, Secretary of the Western Railroad Associa- 
tion. 

Mr. Greeley read a paper on ‘“ Weights and 
Measures,” demonstrating the absolute necessity 
for exactness in such matters, and hinting that 
some of those now in use might easily be improved | 
upon, 





or 


AMERICAN SOCIETY OF CIVIL ENGINEERS. | 


The Secretary has issued the following note on | 
the coming convention at St. Louis: 

The sessions of the convention will open on 
Tuesday, May 25, 1880, at 10a.m. The headquar- 
ters will be at the Lindell Hotel, where arrange- 
ments have been made to provide for those attend- 
ing, at $3 per day. 

‘*The Committee on Transportation has not re- 
ceived as extended facilities as has been the case 
in previous years, Such arrangements as may be 
perfected (which will probably be not to exceed 
half the regular fare) will be announced by special 
note to those who have notified the Secretary of 
their intention to attend the convention. Any 
members desiring to attend and to avail themselves 
of these transportation arrangements should send 
word to the Secretary by return mail, if they have 
not previously replied to the convention circular.” 





eee 


CIVIL ENGINEERS’ CLUB OF CLEVELAND. 





The regular meeting of the Club was held on 
Saturday evening, May 1, the President, Mr. 
Charles Paine, presiding. The Committee on 
Rooms and Library submitted reports. In regard 
to the former, after a general discussion, Dr. 
Brown and the President of the Club were added, | 
making it a committee of five. After the transac- 
tion of routine business, Mr. Wm. Renschel, As- 
sistant Engineer of the Cleveland Bridge and Car 
Works, read the following paper upon the applica- 
tion of the new tachygraph process to the copying 
of plans and working drawings. Mr. Renschel ex- 
hibited a large collection of drawings by this pro- 
cess, which were examined with much interest. 
The Club adjourned to meet in two weeks, 


THE TACHYGRAPHIC PROCESS OF DUPLICATING 
DRA WINGS.* 


The Author, after referring to the large expendi- 
ture of patience, time and labor in the reproduction 
of detailed drawings of any structure, introduces 
the tachygraphic process to the notice of the Club. 
The work in the draughting department of the es- 
tablishment in which he was employed had in- 
creased beyond the capacity of the working force 
to take care of it, and the ‘‘Blue Process” was found 
insufficient to accommodate their needs. In the 
manufacture of railway and highway bridges, 
foremen of departments require copies of general 
plans and details of each structure, and while the 
Author acknowledges the excellence of the ‘ Blue 
Process,” yet he considers it far inferior in econo- 
my of time, labor and expense, to the Tachy- 
graphic process. The President of the company 
first called attention to this latter process, and it 
was experimented with upon a small scale. The | 
Author prepared a pan 2’ 6” x3’ 6” x 115%" and filled | 
it with the solution, which after three months’ use 


} 


was only about two-thirds exhausted, giving dur- | 
ing use, the most satisfactory results. The Author | 


gives the following receipts for the composition, | 
which he has proved by use: 

No. 1.—10 ozs., by weight, pure glycerine; 1 oz., 
by weight, white gelatine ; 1, oz., by weight, yel- | 
low dextrine, dissolved in 4, oz. acetic acid; which | 
amount is sufficient to fill a pan 9” x 12”, and | 
should not cost more than fifty cents. 

To prepare this, cover the gelatine with water 





” ® Read before the Cleveland Civil Engineers’ Club, 


| for half an hour ; pour the water off 


| avoiding all danger of blots. Much care should be 


i mile, 
| ence to contracts, etc., can address 


ENGINEERING NEWS. 


and let the 
gelatine stand 12 hours covered ; then boil it for | 
half an hour by immersing the vessel in boiling | 
water ; mix the other ingredients while the gela- ; 


, tine is hot, and mould it in the pan. 


No, 2.—Used for copying handwriting: 10 ozs. | 
pure gelatine ; 3 ozs. white glue; 10 drops carbolic 
acid. To prepare this, soften the glue in water for 
half an hour ; then turn off the waterand boil the 
glue half an hour, placi the vessel in boiling 
water ; mix ingredients well and mould in pan, 
which can be made out of tin or wood, and should, 
of course, stand level when the pouring is done ; 
for getting a nice, clean and smooth surface, the 
air-bubbles and foam, with other impurities which 
will be on top of the hot mixture should be re- 
moved with a paper. The mixture should be 
about % of an inch thick ina about 114 inches 
deep. henever a new 5s is uired, 
solution is easily taken out of the and molded 
over. A little more glycerine tends to soften the 
mixture. 

For drawing with the tachygraphic ink (which 
can be had in red and violet), care should be taken 
to make the lines and figures distinct, thereby 


taken in making the imprint on the solution, or 
else crooked lines will result. The best way is to 
place the drawing on one end and roll it down 
carefully, and rub gently with a smooth, flat, thin 
block, with under edges rounded, or with thick 
paper. In removing the sheets, take care not to 
start too much on one corner of the paper. The 
— can be removed with a fine sponge and 
either warm or cold water—warm water aiding in 
the dissolution of the ink. Care should be en 
to print as quickly as convenient after the imprint 
is made, and wash the same when done, as the 
aniline ink tends to impregnate the copying mix- 
ture, afid trouble will : lad in washing it out. 








- CORRESPONDENCE. 


PEorIA, Ills., May 5, 1880. 
EDITOR ENGINEERING NEWS : 

I enclose a few items of information in regard to 
the Burlington, Monmouth & Illinois River (N. G.) 
Railway, now under construction, and would like 
to exchange views and information in reference to 
narrow-gauge railways with other engineers en- 
gaged in their operation or construction, either 
personally or through your valuable paper. 

Please mention in your paper, and any letters 
may be add to OHN F. WALLACE, 

Chief Engineer B. M. & I. R. R., Peoria, Il, 

The Burlington, Monmouth & Illinois River 

Railway Company’s line extends from Peoria, IIl., 


westwardly through Farmington, Abingdon & 
Monmouth, to a point on the Mississippi River yet 
undetermined. During 1879 twenty miles of the 


road was graded and surveys made between Mon- 
mouth and Peoria, a distance of 66 miles. In April, 
1880, the contract for the first section of grading 
west of Peoria, Ill., was let to Mr. Charles D. 
Lynes, contractor, and work is now being pushed 
forward as rapidly as possible. 

Contracts for ties and bridge timbers are let and 
being let, and the present summer and fall will see 
a good share of the road in operation. 

The gauge is 3 feet. 

Ties, 6 feet long, 5’ x7" white oak. 

Grades of 69 feet to the mile are used in a few 
places and maintained for from °¢ to two miles. 

Embankments are made ten feet wide at sub- 
zrade slopes, one and half to one. During 1879, on 
ow banks from one to six feet in height, 8 feet 
banks were put up, but were found too narrow 

Cuts are made 14 feet wide for shallow cuts 
of not more than 10 or 12 feet deep, with slopes 
one and a half toone. Onsmall wodiion bridges of 
not more than 14 feet span, stringers will be 
5’ x 14”, and twin stringers will be used, two 
under each rail, and an outside single stringer on 
each side. 

The road is estimated to cost equipped $8,000 per 
Any person wishing information in rales ~ 


JOHN F. WALLACE, 
Chief Engineer B. M. & I. R.R., Peoria, Ill. 





The Chinese Government, through the efforts of his 
Excellency Li Hung Chang, have at length decided to 
establish a complete system of telegraphs pay oe 
China—at least for the nt in that part of China 
north of the Yang Tse . Mr. J. A. Betts is now 
on his way home to make arrangements for ng 
out the work. It will be remembered that the 
Government have already a telegraph line from Tient- 
sin to Taku, the stores for the construction of which 
were sent from this country, and which line was erected 
by Mr. Betts, with the nts of the Imperial Torpedo 
College, Tientsin—the first successful te line in 
China—and which may be considered to be the forerun- 


ner of the more important work about to be put in 
hand,— English Paper. 
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STEEL IN CONSTRUCTION.* 





BY ALBERT F HILL, C. E. 





Within the last few years there has been devel. 
oped in this country a tendency toward stee| 
construction, which to-day is so pronounced as to 
command the most thoughtful consideration, alike 
of constructors and manufacturers. The adapt. 
ability of steel to of construction is prob- 
ably no longer questioned, for even the most con- 
servative would find it hard to resist the logic of 
accomplished facts, as pointed out by numerous 
successful steel structures, both in this country and 
abroad. Yet there is still a certain distrust of the 





STEEL RIVET.—PUNCHED HOLE. 


material lingering in the minds of many thought- 
ful men, who believe steel to be endowed, more 
than other material, with that exasperating quality 
which might be fitly called ‘‘ the innate cussedness (f 
inanimate objects.” This arises undoubtedly from 
some of the remarkable and seemingly inexplicable 
failures which have occurred in finished parts of 
steel, some of them breaking under loads utterly 
inadequate to produce rupture, others breaking, in 
some instances, without any apparent cause at all. 
I use the ression ‘‘seemingly inexplicable” 
advisedly, for I believe that every such extraor- 
dinary failure is susceptible of a rational explana- 
tion, and can almost invariable be traced, not to any 
inherent defect in the material itself, but to wrong 
treatment of the steel during the process of man- 
ufacture into the finished or article. Of course 
the constructor cannot afford to lose sight of the 





Iron RIVET.—PUNCHED HOLE. 


conditions imposed upon him by the mechanical 
properties of the material he desires to use, and 
therefore, in order to harmonize his demands with 
the possibilities of the manufacturer, there is req- 
uisite on his part a thorough knowledge, not, 
only of the mere ultimate strength of the material 
but also of the best methods for its treatment in 
| the various of manufacture. , 

In the present state of our knowledge and with 
the late improvements in the manufacture of ‘open 
hearth” steel, the two great essentials—varicty 
of grade and certainty of product—are at the com- 
mand of the steel er, and therewith all the ne- 
cessary elements to successfully meet the require- 
ments of the engineer. : 

The great advantage which the substitution of 


portunity which its ter strength and safety 
afford to reduce dead load. But to carry this re- 
duction of dead load to its full extent, it is neces- 

* Results of an ex tal to the adaptability of 
steel to rom a read before 
the ’ Society of Western 


is for iron in construction offers, lies in the op- 
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sary not only to take into consideration the strength 
——| of the material, but also to adapt the grade of the 


en a 


| TENSILE STRESS PER SQUARE 

















; {REDUCTION OF AREA PER | steel to the work for which the différent parts are 
=n tamnen — ___Avensems, .— _STRETON FER CENT. | COREY. _| designed, and to proportion accordingly, due re- 
Mane 4 | las. lim. Rupture. Elas, lim. Ultimate. Each. | Average. Eaeb. Average. ‘ gard of course being paid to the treatment the mem- 
alii ee —' —— —— + | ne bers must undergo in the course of their manufac- 
1) f py eae | _ } = ture. That is, members which have to undergo a 
310.30 per cent || 55,120 95,830 t 55,635 95,390 1643 |}: 14.3 31. + 28.6 great deal of local heating, ought to be of lower 
4! 55,830 96,020 14.5 | 27. 1] grade than those which. after coming from the 
5 t 5.612 94,970 Sate eee ee ~~. rolls, can be finished cold, ete. 
ve aS 65,790 112,340. ~—) 108) 19. In this possibility of adaptation of grade to the 
>| 66,040 112,470 | 89 || 16. | work required of the finished part, is to be found 
30.50 per cent. 5 och oo f 65.904 112,630 — tp 30.2 > ; 19-6 | ‘not only the beauty and great advantage of steel 
41 \ “ —_— a) 50. 1} ; construction, but perhaps also one of the chief 
5 65,980 113,040 94 |} ee 
Se Renee sinc acelieieeciieaiecniania ad , obstacles to its more general introduction thus far; 
: for different grades of steel possess not only differ- 
Tl.—Experiments Mane on O. H. Street Eve-Bars Mantracturep BY DirrerENtT PRocEssEs. jent degrees of strength, but are also radically 
‘a ry cai itech anges Readdheiids crieepacitae ee ed different in their other mechanical qualities and 
ae , 
Q DIMENSIONS OF TENSILE StREss PER Square INcH Reduction 
ot Mode of ms Las. aT Stretch p'r- of area | 
Mark. 38 mannfac; ala centage. percent: | 
MET SR ps ete ee OO von age. 
o Stem. _ Head. | Pin-hole. Elastic limit. Rupture. 
0.30 54,026 87,400 ) 8.2 44. 
* 0.30 Upset. ) 54,113 ! 54,083 94.500 | 90,400, a2" 8.1 46. las. 
BF 0.30 (} 54113) 89,300 } 7.05 42. 
| 
— | 
Fl 0.30 !ain ~ 7 1%4in. thick . 51,762 92,672 8.2 ; | 
Fe. 0801 8iBs x 6 PARE ECE 86 im dh Boned. ) 541005525781 91.572 '93,007 9.3! 9.2 2034.5, 
F3....- 0.30 | | : * across eye. | ( 52/518) 94.780 } 1.8) 40. | 
° } 
28 nage acaba as 
AL... 0.30 | - (| 58,473) 69,140 ) 2.0) Measure. | 
A2....| 0.30 | Welded. - 56,059 -56,614 63,000 -67,180 26°-2.3 ments not | 
A3....| 0.30 |) | ( 55,310) 69,400 } } 22) taken. 








| 
Bl broke 1'—3" from pin-hole. B2 broke 4'—3%" from pin-hbole. B3 broke 1'—814" from pin-hole. Fl broke ™® head into 
3pieces. F2 broke 5'—2%4" from pin-hole, F3 broke 2'—134" from pin-hole. Al broke 544" from pin-hole. A2 broke 514" | 
from pin-hole. A3 broke 336° from pin-hole. | 





FracturEs.—In up B1, B2 and B3, fine. silky and wedge-shaped; F2 and F3. same as before; F1 broke in head into three 
pieces, and showed effect of overheating; fracture coarse and granular. Al, A2 and A3, broke in stem, close to neck; frac- 
ture close grained, 50 per cent. granular, and showing effect of welding heat. Weld in head perfect in all three, but de- 
fective at junction of stem and neck on account of welding pieces having been too small. 
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require different methods of treatment in the work- 
ing; and hence a successful adaptation of grade 
necessitates a more extended knowledge of the 






















































I1].—Experments Mape on Rotten “ Open HEARTH” STEEL PLATEs. | nature of the material than is requisite in iron con- 
; ae item ptethper is: ee cet .| struction. 
| | Tensile stress in pounds per sq. in. Carbon being the element to which, in a greater 
a per- in direction of rolling at— \er —_ wr 4 Rew degree than to any other, the modification of the 
a a centage. | Dimensions. i | (haere | i is — mechanical properties of steel is due, the most 
aoa nip pacem—nstts belie tethntitn gine inte _—_|—_—___ —__ —-- —-—________.________| comprehensive, and at the same time the most 
Pt.. 4 q23 [48.200 pis } convenient, designation for the different grades of 
Pideceeceee os 0.. 5 (ae. aoe ; steel is in accordance with the carbon analysis. It 
7 ® t | * 4 Fractu fi 7 « © ‘ 2 . 
9 hiinispi. ‘| oa srs \g3'o00 er a7 { rn — { — therefore becomes at once evident that all records 
P.5 + 8:80 EEE 2 |44,720) 78,280 ) J of tests and experiments in steel, to have any prac- 
mess ee ll ae ae re ae ee tical value and to be of general service to the pro- 
et 0:40 fobs 30,080 | Steep | fession, ought to be accompanied, if not by a ful] 
Se at | 0,40 xies 51,260 p Saal 70 ae 82,480, 13.9 - + | geresncury fine, less reduc- | analysis, at least by a statement of the carbon per- 
Bi ou idee 4 0.40 ~ \51,1 o : . 
RS | 040 sg Gs B 50,890) 83,130 ) 
mend fieeh, avomenians kaa | sat cansicsieiis niepelenieteyemane habia ngintoinfo~ 
fcc) S| aby aa) see 
i s . 
v3... 0.50 52 58.540 } 58,960 85,560} 85,980 10.5 Fracture good; slightly granu- 
VA. conn sigh 0.50 age $8000 |” a000 | | lar on edges. 
VS.. coe | 0.50 ¥ 59,330 85,330 | 
TaBie IV. 
‘s nad | NUMBER CF SPECIMENS. ! | 
: | 49% |- _ eee sie, 
ee DIMENSIONS OF. Epes | Cutin Planer. | Sheared. Punched. 
= orsipeipeel omnis a iain: 
aa di i . . 
g.: ‘ kis 4 Say In ne 00) Across. In Girectloe a cross In direction « rons 
$s | Specimen 3 fe recente , 
§ Rolled Steel Plate. | therefrom. 5 Rolling. 
0.30... .|94 in, thick by 18 in. wide .(34x144Xx18in.|50 per cent.| 3* 3 3 Big 3 3 
0.40, ... /86 in, thick by 15 in. wide.|3gx134x15in.|33 = “ 3 3 3 3 | 3 | 3 
0.50....|3-16in. thick by 12in. wide|S-16x1x12 mi98  “ | 3 3 3 Bch tM. deo 


* Each group of three specimens was obtained by taking one piece from each end of the plate and one from the middle. 
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V.—COMPARATIVE RESULTS OF THE EFFECTS OF SHEARING, PUNCHING, ANNEALING AND TEMPERING STEEL PLATE. : ‘ . 

e a Pest tt So centage of the steel under investigation. Another 

Average resistance of O. H. plates to tensile stress | difficulty in the way of obtaining generally avail 
sper square inch of section. able iriformation, is to be found in the fact that so 
— — TREATYENT OF SPECIMEN. | maeedte Mast (Da@ueunea| Ulaieiacs, (Daa — : many and so important experimental inquiries are 
ENT. ian (irons) tae | eu: seein et en — specimens, and those 
0,30....+3.. ‘Cut in planer....... . SUSE Tia deeaes santacee weseeke | 49,431 jovessg poet] {MMM bnaide cae ves 17.00 | Results on the influence of temperature upon 
00 vaults NN aus a2 62h 3. NOR REN ee aR370 — 35 74,960 | — 20 10.00 | steel obtained by heating knitting needles in 

LD. .ccrsanal Punched........ nae - emits rdbbuse bats oTS8be de Bae .0 } —100 63,410 — 33 045 hth hile nd bted! : a 
} Bee. *Punched and hammered cold.............-....+++- 0.0 | —100 87,540 | — 8 0.55 | naphtha, while undoubtedly very interesting to 
O98.. < *Punched, hammered and annealed................ | 85,780 | + i2 100,410 + 6 | 75 | scientists, will not carry conviction to the minds 
oa | hh a eh if Liason thea nol: bona Lt lo Oa ce ee mee ne baeeied Gieddie :annberiel ia: Disa 
i | } 

C48 nner I ian acces oe Seed GUAM ng | SOUR | | TAOS ganeg Test results trons taillimeter specimens 
040 32 ded ae ernie eer enra iets a a. — 19 ane a 1300 | prepared in lathe and planer, cannot and ought 
. ‘Sheared MUONS. Wieck Cad sods csp tie y — } 6.00 | tak iteri -” ¥ 

0.40......1. Pumehed and tempered 2000000000000... SILL) Baio | = 17 | 108,560 | $19 | 7.00 Saedes a See the: mechan 
0.50 UI ons Ecce | son cers een aioe rg 84,002 |....<.. iS 12.5 | I propose to lay before you this evening the 
r+ qe SIUC ERR SEU ase ected Ma tees ca Gy sccctpargsestes = _ a Sas cS ry | rest ts of some steel tests, made under such con- 
0.50’... ,°" l@henwed amd tompered.... ......c.c..cccce coseces.| - @837%6}-— 8 | Spamwe|oqpea 17.90 | ditions as would naturally arise were the material 
0.50....77.7 Mmmm... | 57960 | — 10 900 0.0 | 1200 | to be used inastructure. These tests were made 
- sare paiomnnlilgnoeipsane $$ - —__—__—__ — — at the Keystone Bridge Co.'s works at 
* These two results are not averages, but were obtained from single tests. Seburgh, partly at the works of Messrs. J. M. & 











VI.—Avenace Resistance or O. H. Stes. Puares To TensiLe Stress mr Pounps Per Square Incn oF SEcrion. 








LENGTSWISE. 





oa ee 40,353 | 0 2«=«G6ti(<(“‘i«é«aOC*|:*C*«t 18 
SR ee ee see 63.227 86.410 14 63.723 "780 16 
Sets sss itd, ido cones Seoteiev a naak 65,070 83.190 10 65,300 84°995 15 
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NCHED Hoes. 
7 i Av. ult, tens.) 
CARBON. DESCRIPTION OF str. - a eee | 
. in. 

ine eeeermnnncene riicensilen dts nr 

Per cent. Plate Specimen. | Hole. service. 1 
Satis i a6 ae : \Drilled, 1 in, diameter............000 « | 98,9606 | 220 

-inch rolled , cut in on}Punched, 0,935 in. + | 
ODD. i cccsce ses 36-in edges. ps, 2% inc wide, Reamed to 1.1-in. (diam os eeeresecccesoce 100,700 20.0 
0.30... ---+++» 18 inches long. Punched and annealed, 0,935in. diameter} 78,970 21.0 
Gs ccenjgan= 08 |Punched, 0,935 in. diameter ...... ...... 66.108 3.3 
ee is omen laeaie ail i - ae ee » , Satna paket aa esac bs 99,747 15.6 

\a6- rolled , cut as above.|Punched, 0.f-in. | 
O.40.... .+-++. —— 14 inches wide, 13 inches|Reamed to 0.62 in.  48m...........-...-. 104,253 19.0 
0.40....-.-. - 65] long. Punched and annealed, 0.62 in. diameter. 87,910 18.9 
ES os take Punched, 0.62-in diameter.... ........... 80,550 5.0 
om S-sakaes ee Drilled, 0.4-in. diameter........... seceeesl ROSS 29.0 
\3-16-inch rolled . cut as above. Punched,0.4in | 
0.50 set eaan eae Strips, 1 i wide, 12 inches Reamed to 0.5in. { GBas. 6 os ck Seat a 89,043 26.0 
0,50.... s++*-+) Jong. Punched and annealed, 0 45-in diameter. 84,951 31.0 
mi ee Punched, 0 45-in diameter............... ' 


J. B. Cornell, New York City, and oyg, Sg the 
U. S. Arsenal at Watertown, Mass. steel 
which has been used in these tests was open-hearth 
steel, made by Messrs. Anderson & Co., of Pitts- 
burgh, and was taken from different runs. The 
grades range from 0.30 to 0.50 per cent. carbon, 
and the steel was made into eye-bars, plates and 
riveted plate-girders. Tests were also made on_ 
the comparative value of drilled, reamed and) 
punched holes, as well as*upon the mechanical 
effects of ae shearing and annealing. 
I ought to state here that, while all the eye-bars 
made of 0.30 per cent. carbon steel were taken from 
the same run, the 0.30 per cent. carbon plates were | 
taken from another; the same was the case with | 


82,330 15.0 


mensions and pin-holes. All the bars were annealed 
before drilling. 

As it was important not only to ascertain the re- 
lative strength of 0.30 and 0.50 per cent. C. steel 
bars, but also to make comparisons as to the effects 
of the different methods of manufacture upon the 
strength of the finished bar, there were taken, 
previous to their being worked into eye-bars, from 
each group of nine bars, five, from the ends of 
which test pieces 80 inches long were cut and 
broken in the testing machine. 

The results obtained from these test pieces are 
grouped in Table I. 

Keeping these results in mind, and comparing 
them with those obtained from the eye-bar tests, 


the 0.50 Egon carbon eye-bars and the 0.50 per | as given in the subjoined Table No. II., we are led 


cent. ca tes, etc. : : 
In order to bring as large a field of investigation 
as we propose to cover this evening within the | 
scope of a fugitive paper, it is necessary, of course, 
to be as brief as possible. I will therefore simply 
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state the modus operandi of tae investigation, | 
with its results, and then, in the discussion of 
these results, bring out the conclusions to which 
they seem to lead. 

The first series of tests I beg to call your atten-| 
tion to are tensile tests on eye-bars. Eighteen eye- | 
bars were made and divided into two groups, ac- | 
cording to the carbon percentage of the steel, viz.: | 
Nine were of 0.30 per cent. carbon open-hearth | 
steel, and nine were of 0.50 per cent. carbon open- 
hearth steel. Each of these two groups of nine | 
bars was subdivided in into three groups of | 
three each, according to the method of their man- | 
ufacture, viz.: 

1. Three of the 0.80 per cent. carbon and three | 
of the 0.50 per cent. carbon eye-bars were made by | 
the Kloman patent process of rolling eye-bars, and 
designated ‘trolled bars.” 

2. Three bars from each of the two groups were | 
rolled to the required section of the stem, with | 
sufficient surplus of length to form the heads by | 
hydraulic upsetting, and designated ‘‘ &pset bars.” | 

3. In the last two groups of three from the 0.30 

r cent. and 0.50 per cent. carbon steel, respective- 
. the heads were formed by welding jeces and 
dio-forging, and are designated ‘‘ welded “9 

The bars, from steel of equal carbon percentage. 
had all equal sections of stem, and equal head di- 








| to the following conclusions, viz. : 


1. The strength of the specimen exceeds in each 
case that of the manufactured bar. 

2. The uniformity of the results obtained from 
the tests of the bar ends, shows conclusively that 
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whatever difference in strength there is between 
these bar ends and the manufactured eye-bar, is 
properly ascribable to the mode of manufacture. 

8. The results obtained from the ‘‘rolled” and 
the ‘‘ upset” eye-bars approach nearest to the origi- 
nal bar strength, and give the best results. 
difference between the results from these two 
methods is so trifling, and if coe! gy om the 0.30 
per cent. carbon group—slightly in favor of the 
upset bar, that it leaves no doubt in my mind that 
these two processes are equally good. 

4, The results from the ‘‘ welded” bars show 
that while steel can be perfectly welded, there is a 
loss of nearly 30 per cent. of ultimate strength as 
compared with the original bar ; moreover, the 
elastic limit is too near the ultimate strength, and 
the percentage of elongation too small to give 
sufficient warning of impending failure. It will, 
therefore, be safe to conclude t 
bers in steel constructon, while no worse than 
welded iron ones, are not desirable, and, in fact, 
ought not to be admitted at all, except where the 
grade of steel used is very low, and then the t- 
est — in working and annealing wih bere. 

uired. 
: The results obtained from the experiments with 
eye-bars from 0.50 per cent. carbon steel bear out 
very fully the above conclusions. Another group 


| welding of high 
struction 


t welded mem- | Table V willa 
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of nine eye-bars, made of 0.40 per cent. carbo 
n-hearth steel is now under preparation i 
testing, and until this inte liate grade is tested, 
a full comparison is not possible. It will, there. 
fore, suffice to state here in a general way, that 
this group of from 0.50 per cent. carbon stee| 
gave somewhat better results in the ‘ rolled ” bars 
than in the * upset” ones, while the loss in the 
“‘welded" bars, notwithstanding perfect welds. 
was so great as to clearly establish the fact that 
i e steel for purposes of con- 
is out of the question in — practice, 
The next series of tests, which I beg to submit 
to your consideration are plate tests, made upon 
rolled plates from 30 per cent., 40 per vent., ond 50 
per cent. a steel, respectively, 
To obtain pri y a fair average of the strength 
of the plates as they came from the rolls, and to 
establish therefrom a co-efficient for the different 
percentages of carbon, three groups of five each. 


i 


3 


-| according to carbon ae were tested, with 


the results given in Table III. 

The next step in the investigation was to estab- 
lish the difference in the strength of the plates in 
the direction of the rolling and across it. As it 
was immaterial what the ensions of the plates 
or test pieces were, so long as they admitted of 4 
fair comparison of the results, and as it was, at 
the same time, important to find out what influence 
the relative proportion of width to thickness of 


aie might exercise upon the results, plates of 


ifferent carbon percen were rolled of different 
thickgesses and widths. Table No. IV. shows car- 
bon percentage and dimensions of the rolled plates 


and the specimens cut therefrom. 

As it would carry us too far to examine the 
results of the above 54 tests in detail, the table. 
No. V, contains only the average results obtained 
in the 0.80 per cent., 0.40 = cent. and 0.50 per 
cent. carbon plates, respectively, by cutting out the 
specimens in the planer, both in the direction of 

- polling and across it. to 

ore ~~ upon the discussion of the results 
resented in Table Vv, it a. be = to state 
ere that both the sheared and punched specimens 
showed an equal similarity of strength between 
length-wise and cross-wise resistance. 

It would seem, therefore, that the conclusion 
that in steel plates the resistance to tearing is the 
same, either in the direction of the rolling or across 
it, is fully warranted, borne out, as it is here, by 
54 tests, made on steel plates of three different per- 
centages of carbon, and of different thicknesses 
and widths. 

A remarkable feature of the results, as given in 
Table V., is to be found in the gradual decrease of 
ultimate strength in the three groups, with a corre- 
sponding increase of carbon percentage. Paradox- 
ical as this may seem, the explanation is not far to 
seek. By referring to Table III. we find no such 
result, but, on the contrary, the ultimate strength 
in each group increases with the increase of car- 
bon; but then the plates were of the same thickness 
and width, or, in other words, the ratio of thick- 
ness to width was the same throughout the whole 
series of tests, and, moreover, the plates were tested 
just as they came from the rolls. In Table V., on 
the other hand, we find that not only had the spe- 
cimens been prepared in the planer, but also—as is 
stated in the fourth column—the ratio of thickness 
to width in each group and was most 
favorable to the lowest grade specimens. 

To these two circumstances are undoubtedly at- 
tributable the remarkable results of Table V.; and 
when we consider, further, that this peculiar ap- 
pearance of greater strength in the lower grades is 
maintained throughout the whole series of tests on 
the effects of shearing and peching, as will be 
subsequently shown, the conclusion seems inevita- 
ble that the ratio of thickness to width is a factor 
of the highest im nee in tensile tests, and also 
that when deciding upon the value of a material 
for construction from specimen tests—unless all 
the attending circumstances of the investigation 
are known—the results ought to be taken cum 
grano salis. 

To ascertain, now, the effect of shearing and 
punching upon steel, let us compare the results ob- 
tained from specimens of exactly the same size and 
from the same plates as those mentioned in Table 
V. As has been previously stated the difference in 
the results between lengthwise and crosswise shear- 
ing and punching was found so diminutive as to 
give practically equal results; therefore, to make 
the comparison a perfectly fair one, the results in 
ill appear averaged in the following table, 
just as the results of the sheared and punched 
plates were averaged also. The results om the 
effects of annealing or tem g after shearing 
or punching were obtained from precisely similar 
specimens, and are averaged from the same num- 
ber of tests in each instance. 


A careful comparison of the results in the Table 
VI shows: 4° 
1. That both shearing and punching are injurious, 
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was due, 

, to the lower grade 
plates A series of experiments in oue carbon with 
plates of different thickness from the same run, is 
now in preparation, and will probably throw some 
light on this mooted point. e 

4. That the injurious effects of shearing and 
punching can be almost entirely counteracted by 
subsequent annealing or tempering in oil from a 
ow heat. 

“ That annealing restores the elastic limit to a 
greater extent than the ultimate, while tempering 
asabove, on the contrary. largely increases the ulti- 
mate strength and ductility, bat does not so fully 
restore the elastic limit. 


of drilled, reamed and punched holes. For this 


IRON PLATE. 


strips of certain and equal widths were cut 
in the planer from the same set of plates. 

Widths of plates, diameters of holes and tensile 
resistance, er with ultimate elongations of 
holes, will be found in Table No. VII. An analysis 
of the figures shows : 

1. That the ‘‘ reamed ” hole is the strongest, and 
following in the order of strength come the 


“drilled,” the ‘‘ punched and annealed,” and, 
lastly, the “‘ cold- "hole. This graduation is 
well defined in all three groups. That the reamed 


hole should be stronger than the drilled hole, I am 
—s to eee for. - 7 ‘eo Sanh 
. That the injurious effect o ching 
and can be enti: ly removed by Lave 
sufficiently with either drill or reamer. The amount 
of « or reaming required after punching 
varies with the thickness of the plate and the grade 
of the steel. 
oaks Ee nnneing ts to 6 mencue nee 
cial in partially restoring strengt i 
to the punched plate, it will be hard! 
able for bridge work, for if 
before riveting, the holes wiil not fit; if after rivet- 
ing, you create internal strains of which no account 
can be taken, and which may subsequently pro- 
duce failure. Moreover, with r machinery, 
oe and ee be found much cheap- 
on order to establish next the relative wien 
y steel rivets, pieces of steel ptate 
drilled, reamed and punched holes were machine 
riveted, both with iron and steel rivets. Sections 
of plate and rivet were then cut in the planer and 
afterward treated with acids. ‘The of 
ore you show 


a attempt to anneal 


these sections which are now 
very plainly— 


y found avail- | 


‘ly filled 
| facts, 


| fibres undergo in these operations. 


The next set of tests refers to the relative value | 
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enlarging the hole | ">> 
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1. That w affects iron far more inj ious- | 
ly than it does steel, and that, therefore, the iron 
| rivet, irres ive of its lesser resistance to shear, 
| is, per se, weakest. 


2. That the punched hole cannot be filled by 
either iron rivet or steel rivet. 


8. That the reamed hole is the one most complete- 
both the iron and steel rivet. From these | 
some tests made upon the resistance of | 
of rivet iron to shear, and which gave me invaria- | 
bly smaller results for the same iron, when sheared | 
in steel plates, than when sheared in iron plates, it | 
will be safe to conclude that iron rivets should not | 
find a place in steel construction, except in those | 
rare cases where hand riveting is unavoidable, as | 
it is never safe to employ this latter method of riv- | 
eting on steel rivets. A section of an iron plate | 
sheared on the edges and with a punch-hole in the | 


centre was cut in the planer and also treated with | 
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Comparing the results obtained from this beam 
with standand loads adopted for rolled iron 
beams, it will be readily seen that more than dou- 
ble the weight of iron similarly disposed would be 
a to obtain a like result. 

f these hurriedly recited experiments and tests 
prove anything at all, they prove the wide range 
of application in which steel is capable of con- 
struction, and how imperative the thorough investi- 
tion of this subject has become in modern engineer- 


ing. They are, perhaps, also a wholesome warning 
to theconstructor that it is not wise—in fact, rath- 
er otherwise—to depend upon a few specimen 
tests as u criterion of the value and character of a 
comparatively new material in construction. 

It is beyond all question. moreover. that in adopt- 
ing steel for purposes of construction, our present 
methods of dimensioning will have to undergo 
considerable modification; that our present so-called 


; : : : | safety factors, based as they are ent‘rely upon an 
acid, which brought out the severe distortion the | assumed ultimate strength, become almost mean- 


, , | ingless when we have to proportion in steel; and 
In conclusion, permit me to lay befure you a) last, but not least, that our mechanics must learn 
tranverse test of a riveted steel beam. The com-| to treat steel as steel, and not as iron. 
position of the girder was as follows, viz. : | Steel construction is undoubtedly the construc- 
Web, 0.50 C. rolled steel plate, 3-16X12 inches. | tion of the near future. The conservative element 
| in our profession which opposes it to-day will prob- 
| ably oppose it 20 years hence, just as it took them 
| 20 years tolearn to believe that iron was better 
| than wood. 
| This conservative element is not without its use, 
| neither are sandbags in zrial navigation. To car- 
out the comparison, let me add that their fune 
| tiow and their destiny are alike. They serve very 
well to steady our flight in the lower levels—to 
| reach a higher altitude they must be thrown over- 
| board. 
I ought not to conclude without availing myself 
of this opportunity to express my obligations to 
| Messrs. y M. & J. B. Cornell, of New York, and 
| the Keystone Bridge Co., and Mr. Kloman, of Pitts- 
| burgh, for their many courtesies and valuable as- 
| sistance in placing men and machinery at my di- 
| posal during a most busy season in their works, and 





No. 2.—UPset STEEL EYEBAR. 


Flan 
16 x5t¢ inch ea bottom plates. 

Rivet holes drilled 9-16ths of an inch diameter. 

Rivets, one-half inch diameter ; pitch, 41; inches 

Effective depth, 12 inches ; effective area, 8.51 
square inches. 

Clear span between supports, 5 feet. 


| 


Mr. Starr 
Joliet, Tl., 


ges, 244X214 x 5-16 inch steel angles, and 3-| 


also to Mr. James E. Howard, in charge of the 
United States Testing Machine at Watertown Ar- 


| senal, for his conscientious and faithful work. 





GENERAL INTELLIGENCE. 


§37~ We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


There is enough water in Newton County, Ga., to run 
hundred factories. . 
Messrs. K. D. Wood & Ce. sold St. Louis 300 tons of 
pipe last week at $35.74 per ton. 
The pumps for the Minneapolis water-works will be 
cooly OF service by June 1, and will cost about 
,600. 


, the contractor for the water-works, at 


will commence work about the middle of 
this month. 

The Standard Water Meter Co., of this city, have re- 
cently received orders for their meters from the water 
departments of Philadelphia, Jersey City and Newark, 

It is proposed to erect pumping works in East Boston 
to supply the higher portions of the district. The works 
will have a ca ity of one million gallons per twenty- 
four hours. ted cost $33,500, of Which eaneunt a 
large proportion is for supply mains. 

The city authorities of Des Moines contemplate 
purchasing the water-works, and have recently visited 
According to the 


= eee eer ery 
The er was put into the press without side | report of F. A. Kramer k Island, who was en- 
supports, and the load applied in the centre. gaged to value the works, they are worth $250,000. 

e test results are given below. | Springfield, Mass., has just completed its second sea- 


VIII.—Experment on 12-Incn Riverep Street Girper. 


Weight, 110 pounds per yard. Effiective area, 8.51 square 
inches. “sinedeoan, 5 feet. 


Centre 


|son in steam-heating by the Hol y system, with seem- 

ingly satisfactory results. The cost for simple heating 
of-rooms by direct radiation, is somewhat more than 
that of stove-heat, ani somewhat less than warming by 
hot-air furnaces. 


| . The Belleville (Ill.) Water-Works Company have filed 








Defiection | Increase. | their certificate of incorporation ; capital $150,000. The 
— in inches. | Inches. | REMARKS. incon perctnte are R. E. Rombauer pa F. W. Raeder, 
of ; and Edward Abend, of Belleville. The 
a ache Nica pnd nbeniepommnnnanestdedos — commence the construction of the works 
20,000..| .0625 | ...... | within thirty days. 
30,000..| .0837 0312 Released. No set. New Albany, Ind., is building a new reservoir of six 
20,000..| .0625 saia, | million icns ity, 200 ft. above city and 280 ft. 
a: -_ ‘ | above O} lo river. jon a bridge and road to hill and 
re ‘0525 | an observa to give a w of a ver terri- 
aas| ‘ie |... a ee miucheding Lotignilin, Selfersonvilio, the Okie betes 
40,000..|  .1250 ae 
50,000..|  . ue ais i river ; will be given out soon. 
60,000...) - . The new bids for supplying Chi with 3,000 tons 
an000"” oa yt |Released. No set. of cast-iron water pipe were on the 7th. The 
70:000..| _2500 0313 contract was let to A. J. Guilford, at $30 per ton. In 
75,000..|  .2813 0313 | the rejected bids, received two weeks since, $37.50 was 
80,000..| .2969 0153 | the lowest. By re-advertising, the city has saved about 
85,000..) .3438 0469 (Released. Set, .0625 | $22,500. The City Engineer ae specifica- 
90,000..|  .3750 0312 | tions for a water-pipe tunnel r the river at Cly- 
100,000..| .6250 | 2500 | bourn Place. 
120,000. .| * .7500 .1250 'Released. Set, .2500 
130,000..| .9375 .1870 Released. Set, .5000 The ‘ake a oy Water-Works Company is 
130,000..|  .9375 iessep \Load remaining. Side de- fast ; it commenced only week bales 
flection begins. Re- but intends to have water on by August 1. They 
i Bae to after 20 min. | will have two two-million gallon pumping engines, two 
Sst | sets of boilers ; 40,000 feet of pipes, 4 in. to 16 in. in 
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diameter ; one reservoir of two million gallons 
100 feet above low water in Ohio river. The water 
be pumped from a well 15 ft. in diameter, near the | 
river’s edge ; the bottom of same is all coarse gravel, 
and fluctuates with the level of river, giving always 
clear, soft water. Frank Schefold, engineer of New | 
Albany Water-Works, is consulting engineer. i 
The methods of hydraulic mining have been em- | 
ployed with great success in clearing away the heavy 
slides of oak which occurred recently on the Cen 
Pacific Railway above Alta. The mass of earth was so 
great, and the difficulty of handling it in the ordinary 
way so formidedte, that unless water had been resorted | 
to several weeks might have elapsed before the track | 
wag cleared. But the hydraulic miners were called | 
upon for help, and they found the situation one which | 
presented no perplexities to them. They brought up | 
their pipes and monitors, constructed a flume from a) 
ditch which was fortunately near at hand, and in four- 
wen hours piped away a body of débris which had been 
the despair of picks and shovels. 
—— 000 — | 
ELECTRICITY. | 
The scheme of laying acable from Halifax to Ber- | 
muda is being agitated by various members of the Can- 
adian Parliament, as well as by certain prominent busi- | 
ness men. It is believed that England ought to have a | 
cable between those points for the accommodation of the 
naval department, and for the purpose of trade and 
private use, , 
A bill has been introduced in the House to establish a 
government telegraph for the United States between 
fsoston and New York and Washington and intermedi- 
ate post-offices. It directs the Postmaster-General, for 
the purpose of testing the practicability of such a — 
tem, to establish a line by purchase or construction 
tween the above-mentioned cities, 


The British government has given an order to the An- 
glo-American Electric Light Company, of London, 
which recently bought the English patents from Charles 
F. Brush, of Cleveland, for 24 of the largest size Brush 
machines and 432 lamps. The order, which was re- 
ceived by cable recently, requests the Telegraph Supply 
Company to begin their manufacture at once. The or- 
der amounts to nearly $100,000, and when filled will 
make the number of Brush lights in operation about 
3,000, The lights are for the use of the British Navy, 
and the Brush light was selected after a thorough trial 
of all foreign lights—a fact which will be regarded as a 
great triumph for a growing American industry. 


oe 
STREETS, DRAINAGE, ETC. 

Philadelphia proposes to set the inmates of the House 
of Correction to do the work of cleaning the streets, 
and expects to save at least $150,000 a year by the 
operation. The work is to be done at night. 

The Columbus, O., Council on the 10th adopted the 
resolution that all bids heretofore received by the Coun- 
il for the purchase of the sewer bonds provided for by 
ordinance passed September 29, 1879, and for the con- 
struction of the Northwest and Northeast main trunk 
sewers are hereby rejected. ‘That the City Engineer 
be instructed to advertise for sealed proposals for the | 
construction of the Northwest and Northeast trunk 
sewers. That the Committee on Ways and Means be 
instructed to proceed according to law to sell the sewer 
bonds provided for by ordinances passed Sept. 29, 1879. 
This vote was reconsidered, and the whole matter re- 
ferred back to the Committee on Sewers, to report in 
one week, 





— - eee 
BRIDGES. 

The Lake St. Croix Bridge bill bas passed the Senate. 

Morris, Grundy County, IIL, has by a large majority 
voted 87,000 to build a free bridge across the Illinois 

tiver at that point, 

Chief Engineer Du Bois, of the Keokuk & St. Louis 
Railroad, has been taking soundings for a draw-bridge 
over the Missouri River, seven miles above St. Charles. 

Professor George L. Vose, of Bowdoin College, Maine, 
says that over two hundred railroad bridges have fallen | 
within the past ten years, He attributes these ‘ acci- 
dents ” either to the selection of bad materials, faulty 
construction and imperfect supervision, or all of these | 
combined. —St. Paul Pioneer-Press. 

The Yellow River bridge, which crosses the Chippewa | 
at Yellow River, Wis., was carried away on the Sth, by | 
the jam moving. The bridge was nearly 400 feet long, | 
and will cost 820,000 to rebuild. The jam reaches to | 
Eagle Rapids, a distance of seven miles. There are | 
250,000,000 feet in the jam. 

A “temporary” bridge was built at Blissville, L. L, | 
vtehile fer a contract price of $2,397. It fell a few | 
hours after completion, which proved it to be very tem- | 
porary. W.H. MeDonough, C. E., of Brooklyn, was | 
appointed to report on the bridge that fell and also upon 
repairs of old bridge that remained. He exonerates the 
contractor of the fallen bridge and places the responsi- , 
bility of the failurs upon the engineer who designed and | 
superintended the construction. He condemns the old | 
bridge as too rotten for safety, and advises that it be | 
closed, His report may be seen in thé Brodklyn Times | 
of 23d ult 





7e 
RAILROADS. 

Ten large ten-wheeled engines are to be built at the 
Manchester Locomotive Works for the Texas Pacific. 

Surveys will probably be commenced this week for 
the projected Piqua and Troy branch of the Piqua di- 
Vision of the Panhandle (O.) road. 

The Milwaukee & St. Paul on the 4th put engineers on 
the survey of a new line from Gayville to Yankton, a 
distance of twelve miles, on the old Dakota Southern | 
road, | 

The railway extending to the crater of Mt, Vesuvius | 


| C. P. Le 


| delpha and 426 miles rom St. 
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been 


has been inspected by the ment heers. Ithas 
nced to cae ws me- 


Semenneaiia 
wit 


and‘will be opened im 


of am and | 


'y for travel. 
J. D. McDonald has the contract for 
aes gl nd road-bed and furnishin for an addi- 
nal sixty miles of the Detroit, Mackinac & Marquette | 
Railroad, Michigan. 


Parties who bid off the Savannah & Memphis Rail- | 
road, on May 3, for $834,500, failing to comply with 
the conditions, the road will be onan adve 
sold in thirty days. 

The Denver & Rio Grande Railroad Company has 387 | 
miles of completed road and 565 miles in course of con- 

ion. For the six months ended June 1, 1880, the 
net earnings of the 337 miles were $306,724. 

New Zealand has-1,100 miles of railroad, constructed 
at an expense of $37,000,000, and all owned by the gov- 
ernment. The annual receipts exceed the ae 
$450,000, and the interest on the cost of 
$1,650,000, so the loss on the roads is $1,200,000a year, 

The jorsenatines pe te. New York Conteok Railroad 
are to remode anew attachment, consisting 

jection of the boiler in front of the smoke-stack, 





of a pro. 
| is to be adjusted. This projection will catch all cinders 


and — and prevent their escaping from the smoke- 
stack. 

Henry Villiard, President of the Oregon Navigation 
& Railroad Company, is authority for the statement 
that bis company would build around the cascades of 
the Columbia River this year, and in 1881, would build 
the line over the Blue Mountains via Powder River, to 
Baker City, one hundred miles, and meet. the Nevada 
Northern at that place. 

The report of the Lake Shore & M 
for the 


n Southern 
pee year contains the third paper of Auditor 
nd’s interesting history of the road. It refers 
to the novel idea enterta in 1836 for 
track upon piles driven ten feet apart, the rails to be of 
chestnut planks or with cross ties, upon which were 
to be placed wooden stringers eight by eight, covered 
with an iron strap. 
The Port Jervis Gazette says that a cow that wore a 
bell having been run over and killed on a railroad, the 
owner brought suit against the railroad company for 
damages. It was that the neer 
bell and tried to frighten the cow off the track, but the 
farmer’s cow also rang her bell and tried to frighten 
the engine off the track, and so the jury decided in 
favor of the farmer. 


Graders are now at work al the -Omaha line of the 
St. Paul & Sioux City, between Columbus Junction and 
Lyons, a distance of f miles, A surveyi zs of 
the Union Pacific is running a line from Norfolk, Neb. 
to connect with the Omaha line of the St. Paul & Sioux 
City at Vincent’s store. The Sioux City & Pacific will 
let a contract in a few days for building eighteen miles 
of the Niobrara branch from Pierce to inview, all in 
lowa. 

An engineer corps, under the direction of Col. J. H. 
Morley, chief engineer St. Louis, Iron Mountain & 
Southern railroad, started during the week to sur- 
vey a branch of that road to Sede in Arkansas, 
from Gurdon station. The last-named 
St. Louis & Iron Mountain road, 16 

Louis. 


is on the 
les below Arka- 
b h road will be about 34 iis; eto Cone 
ranch r will be a m 
460 miles from St. Louis. 
been 


Louisville has certai generous 
companies who have red to make tha a ter- 


to 

t ci 
minus. She has furnished $800,000 to the Lou le & 
Frankfort, $200,000 to the Jeffersonville, $2,000,000 to 
the Louisville & Nashville, $1,825,000 to the Lebanon 
branch, $300,000 to the Mem branch, $190,000 to 
the Shelbyville branch, $100,000 to the Richmond 
branch, $2,000,000 to the Paducah, $500,000 to the St. 
Louis Air Line and $275,000 to the Louisville, Cincin- 
nati & Lexington—in all 88,190,000, 
_A novel method of heating railway carriages has been 
tried with success on the Paris & Marseilles railway. 


| It consists in the use of acetate of soda. It appears that 


when dissolving it absorbs a large quantity of heat, 
which is given out as the salt crystalizes in the coolin 
solution, A ‘ warmer” filled with the solution onl 
heated to 212 de; Fahrenheit, takes from 12 to 15 
hours to coo), and then only requires to be placed in a 
stove to re-absorb a — quantity of heat which it will 
give out again as it cools. 


A party of engineers, composed of Messrs. Gamsby, 
Moberiy.( Sourvrtcn Poulin and Valentine, have, Sanka 
the past fall and winter, surveyed the district from Lake 
Allen, Nepigon Bay, Canada, to Long Lake, a distance 
of 116 miles, and from Long Lake to Moose River, 200 
miles further. The land in the latter district is said to 
be fine in appearance and admirably adapted for settle- 
ment. A line for the railway was run all the distance 
but twenty six miles. The surveying party, under 
charge of Mr. Brunel, has left forthe Sault Ste. Marie 
district. 

Several important extensions of the Denver & Rio 
Grande are now rapi¢ly progressing. One leads up the 
Arkansas valley toward Leadville, with which 
point railway connection over this route will proba- 

ly be established about or before July Ist. An- 
other line extends southward from Alamosa, in San 
Luis valley, toward New Mexico and the 
portion of this extension already completed is about | 
thirty miles in length, the point now reached being | 
Conejos, and the road is graded for about forty miles | 
further south. The San Juan extension west- | 
ward from Alamosa to Silverton, a distance of two hun- 


‘dred and thirty-four miles. It is expected that this en-~ | 


tire line will be completed before the close of the 
year. 


present | 


The Ohio Falls & Northwestern Narrow-gauge Rail- | a distance of 180 miles, which will 


The | Binghamton will bea pumpthg station. 
ver, | connect with the Bradford Pegi. 


road Company has filed articles of association. 
proposed line will begin at a point on the Ohio Ri 


a 
pt 
ichiga gulf, 
Com 
k. 
ros construction and 
Cham! 
reschadions 
read 
all 
pose 
railroad 
hall. 
agreed 
C 


MAY 15, 180. 


north and northwest to 


Chicago, through Clark, Wash , Fi 

Fountain, Wann Ht Jasper, Wowtes atk 
and Lake counties of ‘that State, \ ome 
into Illinois at a point. on Lake Michigan, 
The road will have a branch line running from 
Park County to Cincinnati, one from in Count 
Bloomington, another from Clay County to Terre Hox 

enciher frat Attica to Lafa ette, Guctes from Martig 
County to Bedford. stock ee. The 
directors are Daniel F. of St ; Samuel 


Cleaver, R. N, Barbour, David Lane, Wm. Irwin, hf. 
Curry, Frank Clarkson, and ©, L. 8, Matthews, of 
Louisville, and Jas, Worrall, of Harrisburg, Pa. 
eel 
RIVERS AND HARBORS. 

The foundation of the new office, New Y« 
being nid barge ew York, is 

The sea wall of the 


vernment pier, at. the Batte 
New York, is finished em % 


The Committee on Railways and Canals has report- 
ed favorably ov the survey of a ship canal from some 
point on the Wabash River to Toledo, O., and appropri- 
ates $15,000 therefor. 

Harvey’s canal, leadi 
connecting with Barata’ Bay, 
Capt. Cowden’s Barataria 
which Capt. Thos, P. Leathers 

yaid for 


from New Orleans into bayous 
was sold on the 5th to 
Canal Company, of 
President. The price 
canal is $100,000, This company proposes 
construct a shi) not less than 80 feet deep, from . 
ee Mississippi River at New Orleans to deep water in 


mittee to make a re- 

River from Cincinnati to 
e Committee on River Im- 
provement, left St. Louis Wednesday, 5th, on the steam- 
er James Howard, for New Orleans. committee 
consists of Poindexter Dunn, of Arkansas, acting chair- 
man; William R. Myers, Indiana; B. W. Harris, Mas- 
sachusetts; H. 8. Humphrey, Wisconsin; and C. D. Pres- 
cott, New Yor 

WASHINGTON, May 8.— 
of Minnesota, introduced a b 
for the 


to 


resentative Washburne, 
appropriating $500,000 
operation of reservoirs to im- 
prove the navigation of the eee above St. Louis 
and navigable waters leading intu same. The St. 
aro aaa a —— on bed 10th, a de- 
" ju bs @ reservoir system 

for the improvement of the r Mase now pend- 
ing in Con The ons recited that the friends 
and advocates of that system are not friends of the im 
provement of the ag a river, but are urging the 
measure to further the interests of lumbermen. The 
resolutions then recite that they are opposed to 
incumbering the river and harbor bill at this time 
with the la: app! ions asked for this improve- 
ment, and ign the plan of improvement al- 
y recommended to Congress by at evgi- 
neers, and for which appropriations have been made, 
and they call upon our yoy to concentrate 
appropriations and all to the one single pur- 
river, so as to give 
of water from St. Paul to 

time possible. 


of deepening the channel of the 
ks lenth four onde belt 9 
St. Louis at the very ear 





BUILDING. 
Detroit, Becker County, Minn., is to have a new town 


The elevator to be built at Toledo will have a capacity 
of 1,600,000 bushels. 

Tt might be called the Murdersun Square Garden. — 
Philadelphia Bulletin. 


C, F. Nowlan, of Janesville, is the successful bidder 
for the rebuilding of the institute for deaf and dumb, at 
Delavan, Wis., destroyed by fire some months since. His 
bid was $63,450, and the appropriation is $65,000. 

The House committee on public buildings and grounds 

to report favorably to the House a bill for the 
erection of public buildings, as follows; New Albany, 
Ind., to cost’ $75,000; Council Bluffs, Ia., $100,000; 
Boise City, Idaho, $50,000. 

More than eighty first-class brick and stone dwelling- 
houses are in course of erection on the Back Bay district. 
The Boston & Aibany Railroad Company have com- 
menced work upon a new passenger sta for their 
Boston terminus. The subject of a new court-house for 
Suffolk County is now being agitated. A number of 
sites have been proposed, varying in cost from $400,000 
to $1,650,000, 

Gov. Cornell of New York has signed the bill appro- 
priating $1,500,000 for work on the tol. con- 
tracts for the following materials were let April 20: 
Sand, 3.000 yds. at $1.; Howes Case Lime & Cement 

5,000 bbls. at $8; 


‘0. at $0.75; brick, 1,000,000 
1,000,600, at $7. in all. 
— 


$7—4,000,000 


50; 2,000,000 at 


was a by the New Capitol Com- 
mission authorizing for glass, iron window- 
frames and sash, for south central section and south east 
pavilion. sie 
CONTRACTING, ETC, 


The projected dry-dock at Halifax, N. S., is estimated 
to cost $1,000,000. 

Hon. C. N. Olds has filed in the United States Court a 
suit for $32,000 for breach of contract, in behalf of the 
ae & St. Louis Railroad, against the Columbus 
Rolling ‘ 


An agent has been buying aa lay a six-inch 
oil pipe about Binghamton, N. Y., which it is said, 
will be part of a line from Olean to that city and beyond, 
cost over a million. 
The line will 
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SATURDAY, MAY 22, 1880. 


THE RELATION BETWEEN RAIN-FALL AND 
THE YIELD OF STREAMS.* 





The author of this paper states its purpose to be 
to place before the Scientific Society, commponed of | 
graduates and students of the Troy School, ** some | 
of the main facts upon which the collection and | 
storage of water depends (sic), and to outline the 
necessary steps taken in practice in determining 
the value of a given drainage area for the purposes 
of acollective system of water-works.” 


tion over the world, enriched with copious quota- 
tions from Maury’s ‘Physical Geography of the 
The distribution of the rain-fall in the United 
States is then considered at some length, and 
Fanning’s division of the territory into nine 
groups of different mean annual rain-fall is quoted. 
The rain-fall of Troy is then taken as an illustra- 


years, the years of low rain-fall occur in twos or 
threes, at regular intervals of ten or eleven years, 
and that the average rainfall of a series of low 
years is about eight-tenths of the mean rain-fall 
for the whole period. 

From English and American experiments on the 
amount flowing off from known areas, the conclu- 
sion is reached that ‘‘ it will be safe in the caleula- 
tions to take 50 per cent. of the mean annual 
rain-fall as collectable.” In proceeding to determine 
the quantity which can be utilized, the author 
does not, however, apply the rule thus given, but 
takes 50 per cent. of the rain-fall of the ‘‘ low year 
precipitation,” which he, as already stated, con- 
siders to be 80 per cent. of the mean annual rain- 
fall. That is to say, he takes 40 per cent. of the 
mean annual fall as the measure of available sup- 
ply. 


rion of availability, he derives the monthly distri- 
bution of the rain-fall by dividing the average 
monthly rain-fall by one-twelfth of the mean an- 
nual fall. 

Then, by taking Fanning’s ‘‘ approximate esti- 
mate ot the ratio of the monthly mean rain-fall 
that flows down the streams in each month of the 
year,” and multiplying these ratios by the ‘ aver. 
age available rain monthly,” he obtains the avail- 
able yield in inches on water-shed, for each month, 
which quantities, he says, ‘‘ have only to be multi- 
plied by the number of acres or square miles in the 
water-shed to determine the amount available,” 
meaning, probably, that they are to be multiplied 
by twelve times the number of square feet in the 
water-shed, 

To persons who are not very familiar with the 
subject, the introduction of the monthly ratios of 
rain-fall into the discussion will be confusing, as 
the author has taken a good deal of pains to elabo- 
rate them, only to state the important fact that 
they have nothing whatever todo with the amount 
of water which may be obtained each month. In 
making his estimates of the available yield he uses | 
the mean annual rain-fall and the mean | 
monthly ratio of flow. This is directly op- | 
posed to the judgment of 


experience in the observation of 





Starnes 


In carrying out this purpose, several pages are | 
devoted to the theory of rain-fall, and its distribu- | 


tion, and it is shown that during the last fifty | 


Pursuing the theory that averages afford a crite- | 


engineers of |° 
works | |E., ; ; 
of supply from gathering grounds, which is almost| Mr. P. A. Peterson has been re-appointed Chief | 


unanimous with the dictum of the engineer of the 


: * The Annual 1 Rain-f fall, in ite Relation to the Water Sup- 
fore the FB By PH. ’.E. A paper read 

ore the Pi Eta Scientific Society Rensselaer Polytech 
nic Institute, Troy, N. Y., 
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kéverpool water-works over twelve years ago, that | 

‘calculations for the supply of towns should be 
| upon minimums, and not means.” The difference 
between the two methods is simply the difference 
between abstract science and engineering. The 
| former is essential to the latter, but its aims are 


\for general rather than special results. In! 
1 . . 
=|computing the strength of a bridge, the en- 


|gineer does not base his calculations on the 


|} mean of the various loads it will have to sus- 


tain at different times, nor on the mean of the sus- 
| taining power of the various parts of the structure. 
| In designing a light-house the engineer does not 
|limit the resistance of the structure to the mean 
| force of the waves as deduced by averaging the 
|number of storms and their violence. The pro- 
| portions of a locomotive engine are not fixed with 
| refe erence to the mean load of the trains it is ex- 
| pected to draw: nor the dimensions of a canal with 


| 


reference to the mean size and number of boats it | 


| is to pass. Why then the question of water supply 
to towns should be made dependent on the mean 
amount of water which can be procured annually 
| regardless of the lessons of experience, it is im- 
| possible to divine. It is a fact which is now 
| well established, that even with very large storage 
capacity, the mean flow of a stream for a_ series 


determining the available supply from the prin- 
ciple of averages. 


the city supply of water is drawn, has a drainage 
area of about 19 square miles. The mean rain-fall 


35 to 69 inches. The mean annual yield has been 
23.17 inches, or 461 per cent. 
the three-year periods of low rain-fall, occ curring | 
| twenty years apart, has been 41 inches or about 80 | 
per cent. of the mean annual fall. Following strict- 


be taken as the measure of capacity, but to give 
jthe ‘‘average” theory every advantage, let 461, 


| nual ratio of yield for 25 years. This gives 19 inches 
as the capacity of the water-shed for supply. Now | 


in which the yield has been from two to four inches | 
less than this amount, and five other years in which | 
it has been less than one-inch greater. From) 
June 1, 1870, to June 1, 1871, the  yiell| 
was 13.87 inches, and in the immediately | 
succeeding year ending June 1, 1872, it was 14.06 | 


actual yield, as against 38 inches deduced from the 
the Cochituate drainage area. It is true that with 


at the beginning of the dry term, and copious rains 
occurring at the right time, a deticiency such as 


to such a combination of circumstances, and the 


upon after their graduation to design works for 
water supply, not to follow the advice given in 


mating on not over twelve inches of rain as 
available. 
—— > +0 0° ae 


PERSONAL. 








Prof. Huxley will deliver the opening address at 
the Science College, at Birmingham, on Oct. 1.. 
Mr. Jobn D. Watson, of Cincinnati, has been 
appointed Chief Engineer of the Tampa, Peace 
Creek and St. John’s Railroad, Florida. 
| of the N. W., Chas. J. Bates—not ‘ Balslow "—C 
of Chicago, was elected member. 


Engineer of the western division of the Quebec, | 
Montreal, Ottawa and Occidental Railway. 


Lake Cochituate, from which | 
for 27 years has been 50.01 inches, varying from 
The mean yield of | 
ly the author's advice, 50 per cent. of this might le iii. 


per cent. be taken, that being the actual mean an- 


inches, or in two consecutive years 27.93 inches | 
‘*average ” as the least yield to be expected from | 


| sufficient storage capacity, and with full reservoirs | 


this might be tided over, but it is not safe to trust | 


| their journal, but to observe the safer rule of esti- | 





| son water-works. 


| a social way. 


| engineer and a pleasant gentleman. 
At the last meeting of the Civil Engineers’ Club | 
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| died at Washington, Conn., on the 15th, aged 61 
vears. 

Mr. Octave Chanute, Vice-President American 
Society of Civil Engineers, and Chief Engineer of 
the Erie Railway, is contined to his residence with 
a sprained ankle. 

The property bequeathed by the late Leonard 
Case, of Cleveland, O., for the proposed Case 
School of Applied Sciences, has been formally 
transferred to the trustees, 

Mr. Joseph P. Davis, late city engineer of Boston, 
was at the meeting of the American Society, 
Wednesday evening. Mr. Davis’ duties call for his 
residence in New York city about half of his time, 
the other half being spent in Boston. 

The dredging engineers Morris & Cummings, of 
this city, who have the contract for excavating a 
canal through the lagoon between Cronstadt and 
St. Petersburg, will resume work as soon as navi 
gation opens, which it is expected will be about the 
15th inst. 

Mr. Marcus Smith, Deputy-Chief Engineer of the 
Pacific Railway, left Ottawa on the 17th, with 


| eight engineers to locate the second one hundred 


miles section west of Winnipeg, the contract for 


| which was recently awarded to Bowie & Co., of 
even of years of low yield cannot be depended on. | 
| A single ‘lustration from the experience of Boston | 
| will suffice to show the fallacy of the method of | 


Montreal. 


Count Ferdinand de Lesseps, G. C. S. LL, was on 
Tuesday, the 4th inst., elected an honorary mem- 
ber of the Institution of Civil Engineers, in succes- 
sion to General Morin, deceased, on account of the 


| services rendered to engineering science and prac- 


tice by the successful prosecution of the Suez 
Canal works. 

Fred Reicherd, a civil engineer by profession, 
|and formerly a resident of Chicago, where he is re- 
| puted to have been something of a capitaiist, killed 
| himself at East St. Louis, on the 17th, by shooting 
himself. He was at one time a large contractor in 
Business reverses and ill health prompted 
the act. 

The eminent German engineer, Baron von 
Weber, who has been commissioned by the Ger- 
man government to visit the United States this 


during the past 25 years there have been five years | S¥™mer and report on our internal navigation and 


| railroads for the instruction of the German em- 
pire, has been manager of the Saxon state railroads, 
| consulting railroad engineer of the Austrian gov- 
| ernment and attached to the Prussian ministry of 
public works; so that he is amply qualified for his 
| trust. 


Mr. Rudolph Hering, Member A. S. C. E., has 
been commissioned by the City of Philadelphia to 
proceed to Europe on an extended tour of observa- 
tion and study, with special reference to the latest 
improvements in the sewerage of cities, and their 


| application to the demands of Philadelphia. Mr. 


Hering has for several years been Engineer-in- 
charge of sewer construction in Philadelphia, and 


| has devoted himself especially to the study of sani- 
members of the Pi Eta Society will do well if called | tary engineering. The city has acted wisely in 


sending so able a commissioner to investigate for 
its needs. Mr. Hering has secured passage in the 
steamer Ohio, which sails June 17. 

Mr. T. N. Boutelle, C. E., who has been the con- 
structing engineer of the Hannibal water-works, 


| leaves to-day for Atchison, Kansas, where he 


will take charge of the construction of the Atchi- 
Mrs. Boutelle accompanies him. 
During his brief -residence in this city, Mr. Bou- 
telle has won the esteem and regard of all of our 
citizens who have met him, either in a business or 
He is a thoroughly competent civil 
We commend 
him and his estimable wife to the good people of 


“| Atchison, hoping they will receive the warm wel- 
| come they merit.—Hannibal Clipper-Herald, 14th. 


Mr. Max Hjortsberg died at his residence, No. 387 
North La Salle street, Chicago, a little before 12 


| o'clock on Sunday night, the 16th inst., at the age 


Wn. B. Brinsmade, Civil Engineer, and formerly | of 54 years. On the 27th of April he was struck 


Superintendent of the Connecticut River R. R. 


by the pilot of a locomotive near Kensington, on 
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injured that his condition was regarded as extreme- | was in the prime of his professional usefulness, 
ly critical for some days following the acci- | and had his life been spared he would have added 
dent. He had, however, become convalescent, and | to his already splendid reputation as a civil engi- 
was fast regaining and renewing his bodily vigor ; | neer. 

so much so, indeed, that on Sunday morning he | 
sat up in bed and shaved himself, and later in the heer 
day chatted cheerfully with several friends who; On page 20 of ENGINEERING News’ edition of | 
called to inquire after his health. In the evening Baldwin Latham’s ‘‘ Sanitary Engineering,” in the 
his breathing suddenly became labored and diffi- | sixth line from the top of the left hand column, 
cult. Dr. Isham, who had attended him from the reference is made to Plate XXI., which is not to be | 
first, and Dr. Andrews, were called, and they were found inthe book as printed. By an oversight this 
of the belief that a clot of blood which had been plate was not reproduced, and our attention was | 
loosened from one of the contused veins, was pass- not called to it until some time after the book was 
ing through the heart, and that circulation was be-' finished. We herewith give the plate itself, repro- 


oo 
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TOOLS USED IN CLEANSING SEWERS. 
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ing interfered with. This interruption of the| duced from the original in the first edition of 
motion of the heart continued but a short time, | Latham’s treatise. In the second edition the fol- 
and the immediate apprehensions of syncope were | lowing additional text is given : 

relieved; but this, unfortunately, was soon followed) The rods used in connection with most of the tools 
by a stoppage of the same clot in the pulmon- §:0wn in Plate XXI. are bamboo Comey, similar to 
ary artery, which caused death. The patient died ee =e a ana 
while a draught of water was being admistered to These rodsh vea hoo -and-eye joint—the rods have 
him. Mr. Hjortsberg was a native of Stockholm, each a hook at one end and an eye at the othe. 
Sweden, and had been a citizen of the United “* The eye is of a peculiar formation, and the place 
States since 1852. He had achieved eminence in| _ Se the possiblity 3 lie nels betamiae Pie. 
his profession as a civil engineer. From 1855 to tached in the drain. To hook one to the other, 
1879, he held the position of chief engineer of the | they must be folded close together, and then folded 
Chicago, Burlington & Quincy tailrogd. When he | back, and vice versa for unhooking them. The 


ates alata’ Gian . . _ joint is most simple and strong.” e tools used 
received the injuries w hich caused his death he are attached to the rods by being welded on to one 
was superintending the engineering work for the | of the rods. 


projected car-shops of the Pullman company at yErHops AND TOOLS FOR CLEANING THE SEWERS OF 
Kensington. He was, at the time of his death, NEW YORK AND OTHER CIUIES. 


one of the board of commissioners for Lincoln The mains, when of the requisite incline and 
Park, he was a member of the American Society when sufficient water can be obtained, are cleansed 
of Civil Engineers, the Institution of Civil Engi- by flushing. A hose carriage, carrying several 
neers, the Historical Society, and the Civil Engi- lengths of hose, each fifty feet long, is part of the 
neers Club of the Northwest. Mr. Hjortsberg was permanent plant of the Department, so that water 
a gentleman of scholarly habits and agreeable may be obtained from distant hydrants. In local- 
manners. His friends were warmly attached to | ities where this is not permissible, or in case of 


the [Uinois Central railroad, and was so seriously | him and will suffer keen regret for his death. He 
'man-hole, and with a short-handled shovel fills , 
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damming, a man enters the sewer through tho 


large bucket. When, as is commonly the case, 


‘the obstruction is caused by sticks, branches, 
_ barrel-hoops, etc., a strong, four-tined fork is used, 
|The loaded bucket is raised to the surface jy 
‘means of a rope and windlass and the 1 fyse 


dumped into a cart, no portion ever being le‘t upon 
the street. These men generally work in gangs of 
three, and alternate in descending—one man one 
day, another the next and so on. 

In pipe sewers and connections of small digm- 
eters, rods, three feet in lengta, fastened toverhey 
with screw-joints, are used. The bayonet-joint 


not used upon any of the tools, A steel point fy 
rm (or 
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GULLEY RAKE. 


CULLEY TOOLS. 


| 


breaking or loosening the materials can be placed 
upon the rods when necessary. Some of the 
lengths are made with a ball-and-socket or univer- 
sal joint, in order that angle pipes may be entered. 
The blades of the hoes are constructed with a 
right-angled hinge, and in entering are parallel to 
the handles, but, upon being drawn toward the 
operator, assume a rigid and vertical position, thus 
moving all matter toward the opening: they are 
also pointed, to enable them to penetrate any dens? 
mass. Wrought-iron calipers, of different dimen- 
sions, and of three and four sides, are useful in 
determining the localities of breaks, When rags 
or paper form the clog, a double worm of large 
wire is sent to dislodge it. The scoops are of heavy 
copper—that being of less weight than iron—o! 
varying sizes, and are similar in form to those seen 
in grocery stores for handling sugar and flour. It 
is necessary in a new pipe to remove all cement 
that may have clung to the sides, and a spiral 
brush set with steel bristles is used, There are 
also the indispensable pipe tongs, wrenches. ham- 
mers, etc. Mi 

In Philadelphia the Department of Highways has 


























js made for bids for cleaning all sewers in each of the 

four sections of the city. The lowest bidder gives 

security up to one-half his bid. No regular clean- 

ing or inspecting is done. Whenever complaint is 

made of a stoppage by silting up, the Chief Com- 

missioner orders the respective contractor to re- 

move the obstruction. Sewers with bad grades, 

i.e., having depressions, are thus cleaned several 

times a year, others never. No sewers are cleaned 

in the European or New England sense of the 

word. The tools used are the ordinary shovel and 

hoe. Each contractor has his own way about pro- 

ceeding. There are no specifications. In short, 

the ‘‘ system” is about as primitive as it can well 

be. As none but private sewers are built of pipe, | 
and smaller than three feet, men can enter them 
all; there is, therefore, no need of special devices 
to pull through the pipes. 

In Boston no special devices are employed to clean 
the sewers. In Chicago, flushing by means of water 
conveyed to the man-holes in an enormous taxk is | 
used ; the other appliances are the hoe and bucket 
used by men entering the sewer. We understand 
that especial attention has been given to the sub- 
ject of eleaning sewers in New Haven, and we are 
promised some notes upon them by the City En- 
gineer, which we will publish when we get them. 
We will add here, that those of our readers who 


charge of the matter. Once a year an advertisement | 


| dence Measure ” 


ition of the government standard in 1848. 
| standard 


, | poles is what is now meant by the term ‘‘ Old Prov- 
| idence Measure.” 
| 0.30 foot on 100 feet longer than the present State 
|standard, and this surplus is now allowed on all 
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| 
of weights and measures shall be tried, proved and | 
sealed.” This statute provides that whenever the | 
United States alters or corrects the weights, meas- 
ures or balances, the new weights, measures or 
balances become the legal standard, provided they 
are supplied to the State Sealer by the general gov- 
ernment. 
The oldest Providence standard referred to on | 
the records was a certain ‘‘ eighteen-foot pole.” All | 


and grants were expressly made in accordance | 
therewith. It is not known whether this pole now | 
exists, and its comparison with the present stand- | 
ard cannot be ascertained. The date when it| 
ceased to be used is also unknown. 
What has since been referred to as ‘‘ Old Provi- 
was used |revious to the recep- | 
This | 
consistedof two wooden poles, each 
assumed to be 10 feet long. The better of these 
two poles was shorter than the other by about 14 
inches on 100 feet, and the mean between these 


This measure is estimated to be 
distances that were measured previous to 1848. 


The unavoidable error growing out of repetitions 
of the brass yard has heretofore prevented the 


| store the bridge to its original form, 


wish for Plate XXI. to insert in Latham’s Sanitary | adoption of a satisfactory standard of a suitable 
Engineering will please send in their names at any | | length for testing engineers’ tapes. With a view to 
time within one month on a postal card ; when the | |overcome this deficiency, the City Engineer has 
list is complete we will print the necessary num- | procured from Washington two steel bars, each 10 


ber and mail to applicants. 
—b +e poo ge — 
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EV. 
THE STANDARD OF MEASUREMENT. 

There has never been any natural measure de- | 
clared the standard of length for the United States | 
by the general government. It is considered that 
the standard of Great Britain, which was in force 
in the colonies before 1776, has always been the | 
legal standard of the United States, and all the | 
different values that have been assumed for the foot | 
in the vicinity of Providence have grown out of 
errors in copying the British measure. 

The Imperial Yard of Mr. Bird, constructed in 
1760, under direction of a committee of the House 
of Commons, was adopted by Parliament as the 
foundation of all measures of length. The yard of 
Bird was made, as far as possible, conformable to 
the best measures of length which had been in use 
in Great Britain from the time of Henry the 
Eighth. The Imperial Yard was destroyed by the 
burning of the Houses of Parliament in 1834. Two 
years before this time, the Royal Astronomical So- 


| feet long, and the State Sealer has personally com- 


| could detect. 





ciety constructed a brass yard, and had subjected 
itto the most careful comparison with the Im- 
perial Yard, and this yard of the Astronomical So- 
ciety is now regarded as the standard of Great 
Britain. 


from this scale standards were furmis’:.d by the 
government to the several States. It has since been 
found, however, that the Troughton scale did not 


| per superficial foot. 

The celebrated Troughton, of London, furnished | bridge, calculations on the same basis as before 
the United States government with a brass scale | gave 51 lbs. as the amount of wind pressure which 
82 inches long, taken from the Imperial ‘’ard, and | the bridge would be capable of withstanding. This 





| that the remainder was pulled down by the falling 


pared these bars with the brass yard, finding them 
as nearly identical as the appliances provided 


The tapes used by ernie engineers are | 
| usually of steel, 100 feet long, 14 inch wide, and 
| weigh about 14; pounds. They are frequently | 
| compared with the standard to test their accuracy. 
| Chains have been out of use for twenty years. 
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SOCIETY OF ENGIN EERS. 








At a meeting of the Society of Engineers, held on 
Monday evening, May 3, in the Society’s hall, Vic- | 
toria street, Westminster, Mr. Joseph Bernays, 
President, in the chair, a paper was read by Mr. 
Graham Smith on ‘‘ The Design and Reconstruction 
of the Tay Bridge.” After detailing the particulars 
of the design and construction, the author stated | 
that 34 Ibs. of wind distributed over the side of the | 
structure and train would be more than sufficient 
to overturn it, inasmuch as the calculations were | 
based upon conditions which would give a maxi- 
mum result which could not be reached in practice. 


The bolting down, through being improperly per- | ing, resulting from differences in standard gauges 


formed, only added to the stability of the bridge to | 
an extent represented by 1.3 Ibs. of side pressure 
Without a train upon the) 


being so, it was natural to suppose that the portion 
with the train upon it was first blown over, and | 





| & Pacific R. R. 
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decided to reinstate the bridge as a single line, it 
would be necessary to rebuild it from the bed of 
the river upward so that the £120,000 which had 
been set aside, although possibly sufficient to re- 
was quite in- 
adequate to make it a safe single-line bridge. The 
proposal to build a new bridge by the side of the 
old bridge, he said, would be a somewhat hazard- 


| ous undertaking, inasmuch as any inequality of 
: 
surveys seem to have been based upon this pole, | 5 


settlement in the old and new foundations would 
render the bracing useless, and might induce 
strains on the piers, the amount of which it would 
be impossible to determine. He, therefore, pre 
| posed to build new piers in line with the old piers 
of sufticient strength to resist side pressures, and 
place a girder from the old to the new pier, on 
which could be placed the main girders carrying 
the railway. In this. way a double line bridge 
might be constructed, in which unbounded conti- 
dence might be placed, for a sum not greatly ex- 
ceeding that which would be required to reinstate 
the present structure in a manner such that it 
might be safely worked as a single-line bridge. 


oor 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


At the regular meeting on Wednesday evening, 
the chair was occupied by Mr. John C, Campbell. 
Secretary Bogart read the final arrangements for 
transportation of members to the convention at 
St. Louis. The party from the East will leave New 
York on Saturday evening at 6 o'clock, will sleep 
in Indianapolis Sunday night and arrive at St. 
Louis on Monday afternoon. The route is over the 
Pennsylvania Central to Pittsburgh; the Pitts- 
burgh, Cincinnati & St. Louis to Indianapolis; the 
Indianapolis, Decatur & Springfield to Decatur, 
and thence to St. Louis by the Wabash, St. Louis 
The Society head-quarters will be 
at the Lindell Hotel, St. Louis. The Secretary 
| read a paper by Thos. 8S. Sedgwick, Member A. 8S, 

C. E., entitled ‘* Suggestions and Notes in Regard 
to a New Decimal System of Weights and Meas- 
ures.” Mr. Sedgwick presented a very ingenious 


system, the most prominent feature of which 
was the retention of the foot as a_ unit 
of measure, instead of the metre. The sub- 


ject was discussed by Messrs. Collingwood, Forney 
and Emery. If a change is to be effected at all, it 
was advisable to change the metre in full; Mr. 
Emery thought that when self-interest necessitates 
the study and application of the metric system, 
men would be found ready to use it; 
they would not take the trouble todo so. 


otherwise 
If acon- 


| tractor had to estimate ona foreign contract in the 


metric quantities, he would soon discover how it 
| was done and be able to think in metres as well as 
feet. Mr. Forney made some very interesting re- 
marks about the peculiar difficulties attending the 
manufacture of screw nuts and bolts for car-build- 


of two prominent manufacturing companies, and 


| also from the change which takes place in the ma- 


terial itself. This latter difficulty was also met 


| with in gauging the wire of the East River Bridge, 


and it is also noted as taking place in the case of 
| the two standard yards presented to this country 
by Great Britain many years ago. 


oo 


LIVERPOOL ENSINEERING SOCIETY. 





possess the accuracy ascribed toit, and the stand- | iron-work, assisted by the wind, and that it may 
ards that are now supplied by the government | have fallen in any one of many ways, about whichit| The usual fortnightly meeting of this society 
vary somewhat from those first sent out. would be waste of time to speculate. He said the | was held on Wednesday, the 5th inst., atthe Royal 
About the year 1848, the general government | form of pier adopted was about the worst that could | Institution, Colquitt street, Mr. Alexander Ross in 
furnished Rhode Island with a partial set of | beimagined with alimited base, and thatthe bracing | the chair, when Mr. E. H. Allies, Assoc. M.1.C. E., 
weights and measures, and the brass yard included | was badly proportioned and faulty in design. The read a paper on ‘‘The Victoria Docks Extension, 
in this set is the present legal standard for the | portions of the bridge at present standing were little | with a few remarks on Concrete Work.” 
State. The Revised Statutes declare that | more stable than those which had fallen, nothwith-| The author began by describing the site of the 
“The weights, measures and balances received standing that they were lower and smaller spans. | Victoria Docks on the Thames, and the extension 
from the United States, and now in the custody of | |The 145-ft. spans, without a train upon them, | works which are now being carried out there. The 
the State Sealer, and such new weights, measures | might resist a pressure of 76 Ibs., but with a train | site was originally known as Plaistow Marsh, and 
and balances as shall be received from the United | it would require but 37 Ibs., or only 3 Ibs. more is very favorably situated for the formation of 
States as standard weights, measures and balances, | than the higher spans of 245 ft. He thought the docks, being between two bends of the river, and 
in addition to or in renewal thereof, shall be the | piers were quite incapable of resisting a side pres- | its surface considerably below Trinity high-water. 
authorized standards by which all town standards ' sure of any amount, and that, therefore, if it was ‘The different strata encountered in the excavation 
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of the docks were described, and shown on a sec- | 
tion giving their thickness. 
materials found on the site led to the construction | 
of these docks entirely of concrete, at a very much 
less cost than masonry. The extension comprises 
some rather heavy railway tunneling, a branch of 


| 
It was shown that the 


NEWS. 
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knapsack. By the action of valves, the air is cir- | does. It ‘is on the advisability 


culated as the diver breathes, and he is encumbered 
with no other apparatus, His loaded shoes do not 
interfere with ease of motion, and he can rise at 
will. As little diving is done in winter, the tem- 


perature of the water is not an objection to its | 


: | 
the Great Eastern having to be carried beneath the | general use. 


dock. The dock extension proper consists of two| 
timber jetties, leading to the entrance dock, 800) 


Mr. Freeland explained formule for a linkage 
connection for a valve motion. Mr. L. M. Haupt 


feet long, and which opens into the great dock of |read an extract from a petition to Congress on 


90 acres, itself connected with the old Victoria 
docks by a canal or passage. There are two grav- 
ing docks, and two swing bridges of 80 feet span. 
Each cross the dock at either end. The excavation, 
which was very heavy, was in great part carried 
out by the aid of machinery, which was described, 
the formation of the subsoils being very favorable 
to its successful employment. The composition of 
the concrete was given, also the mode of mixing 
and placing it in position, 

The length of the new work, which covers an 
area of about 500 acres nearly 100 of which are 
water, is almost 1%, miles. 

The plant used by the contractors was described, 


and the amount of excavation and other work given. | 


This paper was illustrated by several drawings. 

The author also read a supplémentary paper on 
the use of concrete for work of this description, 
and gave instances of its use for dock and harbor 
work in this country and on the continent, with 
the methods of applying it, and its various compo- 
sitions. 

hills 


CLUB, OF 


ENGINEERS’ PHILADELPHIA. 
The regular meeting of the Club was held on 
Saturday evening, May 15, Mr. Frederic Graff, 
President, in the chair. The Committee on Im- 
provement in Land Surveying in Pennsylvania, was 
announced as follows: Messrs. Chas. E. Billin, 
Chairman, Saml. L. Smedley, L. M. Haupt, W. C. 
Cranmer and John H. Dye. Mr. Arthur Sheafer 
read a paper on the Olean, Bradford and Warren 
and the Kendall and Eldred Railroads, in the oil 
regions of McKean County, Pa, The O., B. & W. 
R. R. is 23 miles in length, from Bradford, Pa., to 
Olean, N. Y., reaching a height of 960 feet above 
Olean or 2,398 feet above tide. Gauge, 3 feet ; rails, 
35 to 40 tbs. per yard ; maximum grade, 185 feet 
per mile, two miles being at a grade of 180 feet | 
per mile ; maximum curve, 30°, 350 feet in length 
on trestle 25 feet high. The road was commenced 
in November, 1877, and in 60 days trains were run- 


ning between the termini. 

The K. & E. R. R. is 18°; miles long, from Brad- | 
ford to Eldred, McKean County. Gauge, weight | 
of rails and maximum curves, sameas O., B. & 
W.: maximum grade, 136 feet per mile; summit, 
656 feet above Eldred or 2,099 feet above tide. 
Crosses the Alleghany River on Howe truss bridge | 
of two 90-foot spans. Its total cost, including | 
equipment, was $150,000. In August, 1878, or 90 | 
days after running preliminary lines, trains were | 
running from Bradford to Eldred. 

Mr. Neilson gave some notes on the Chicago & | 
Tomah R. R. (narrow gauge), on which 20-lb. rails | 
were used, even on 25° curves, and trains of seven, | 
cars, each of 13 gross tons weight, were run. 

Mr. A. R. Roberts announced a recent trial on | 
the Bound Brook Railroad, by the single driver | 
#, miles, in 97 minutes, with four | 
cars, and returning in 96 minutes with five cars, | 
One run of 27 miles was made in 26%, minutes, | 
No heating of the machinery was observed. Mr. J. | 
J. De Kinder illustrated the French’ method of | 





engine, of 89 


sub-marine diving, which is a great improvement | answering it. 


The 


on the old method, with heavy helmets, ete. 


river improvements. 


THE ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA. 





The regular monthly meeting of the Society 
was held at Pittsburg on last Tuesday evening, Presi- 
dent Metcalf in the chair. The committee on 
rooms had received an offer from the Mercantile 
Library Association, to rent the society rooms for 
$400 per annum, an offer which the President 
thought ought to be accepted. As soonas arrange- 
ments for the proposed excursion of the society 
could be perfected, the members would be notified. 

A communication was received from the En- 


|gineers’ Club of Cleveland, suggesting that the 


various Jocal organizations of engineers throughout 
the United States, eleven in number, make ar- 
rangements to publish all papers read before them, 
in pamphlet form. _ 

Geo. Turner, Jr., C. A. Jackson, John Hancock, 
Samuel Wickersham and Conrad Kay were elected 
members of the society. 

Lieutenant Mahan read the paper of the evening. 
Some two months ago Mr. Kent lectured before 
the society on the ‘Metric System,” and the 
Lieutenant's paper was in answer to his argument. 
The lecturer started out with a black-board marked 
off with a metric table, a number of copper meas- 
ures of various sizes, scales,etc. Mr. Mahan said that 
he intended to show what Mr. Kent’s paper failed 
to show, and that was what the metric system really 
was. The metric system was the same as any other 
system, there being three units, one for length, one 
for surface and one for cubic measurement. He 
claimed that the system was simple and easily 
learned, and was not so complicated as the numer- 
ous measures now in use. He read an extract 
from a pamphlet, showing the bad results that 
arose in France before the adoption of the metric 
system in that country, in 1779. Continuing he 
said: The measure of length is the meter. The 
measure of capacity is the cubic decimeter, while 
the measure of weight is the weight of a cubic cen- 
timeter of water. A statement of Mr. Kent in re- 
gard to how the newspaper paragraph would read 
after the metric system was made compulsory was 
quoted, and Lieutenant Mahan translated the para- 


|graph into the terms of the present measures, 


and created a laugh at Mr. Kent's expense. He 
went on at some length, and took up each of Mr. 
Kent's statements and made an able address in 
favor of the metric system, showing its points in a 
rood light, and picking out all the flaws in the sys- 
tem at present in use. He predicted that the nu- 
merous students in the scientific schools, who are 
now studying the system, will be the directors of 
the future, and will cause the system to be adopted. 

The conclusion of his address was received with 
applause, after which he took up a number of the 
weights, measures, etc., and explained the differ- 
ence between the two systems. A vote of thanks 
was given to Mr. Mahan for his effort. 

Mr. Kent—** As Lieut. Mahan said he did not in- 
tend to reply to my lecture, I thank him for 
While he did not present anything 
new, yet it was because the system has been writ- 


apparatus is composed of a horizontal, cylinder, | ten upon so frequently. The one point that I would 
surmounted by another cylinder at right angles to | like to answer, is about my newspaper paragraph | tract from a recent work on sewerage by Julius W. 


it, with a rubber cap. 


The lower cylinder is con-| of the future, 


} 
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of adopting th, 
system that I differ with him.” 

Mr. James Park stated that he knew ), thing 
about the metric system, and he didn’t want 4, 
He didn’t know anything about the Chinese ox. 
tem, yet from his own observation he preferr t), 
Chinese. He claimed it was far superior and faster 
than the French system. So far as he was ¢) 
cerned he didn’t know anything about it; }, 
didn’t want to know anything about it. In «lly. 
spect to any one who advocated the metric syst. yy. 
he hoped the society now and hereafter would « 
all in its power to keep up what is now in us: 

President Metcalf stated that he was in fayor 54 
the old system. At his works they found no «if. 
culty in measuring in hundredths and even t)\ .s- 
andths ofaninch. He thought that the inch was 
destined to be the unit of measuring of the worl. 
as English knowledge and English education wer 
bound to rule the world. 

There being no further business, the Society ac 
journed, not to meet again until September. 


—-_eo0 ———— 


ENGINEERS’ CLUB, OF PHILADELPHI\. 


At the meeting, April 17, Mr. Frederic Grati, 
C. E., President, in the chair, Mr. Coleman Sellers, 
Jr., M. E., read a paper on the history of the con 
struction of the Mexico & Vera Cruz Railroad. il 
lustrating his remarks with numerous photograplis 
and maps obtained during a recent trip to the coun- 
try of the Montezumas. As early as 1837 the pro 
ject was broached, and from that time until it wa: 
finally opened in 1873, by President Lerdo, the road 
suffered an alternation of successes and defeats. 
During its progress, forty different presidents ani 
one emperor governed our unfortunate neighbor, 
and each government had, in turn, to be won over 
to the plans of the friends of this enterprise. and 
that in spite of a powerful opposition trom 
various Classes of the community. Not only were 
these difficulties surmounted, but those offered |) 
the climate and the natural obstacles of the route 
were likewise overcome. At length, after years of 
labor, and the expenditure of millions of money, 
the road is now an established success ; and is to- 
day one of the grandest specimens of engineering 
the world can show. The road is 260 miles long; 
is laid with steel rails; is thoroughly equipped 
with engines and rolling-stock ; has fine iron 
bridges, substantial stone stations, and all tunnels, 
masonry, etc., are of the best character, The grades 
and curves are numerous and excessive. The high- 
est point of the road is 8,200 feet above the sea. 
It ascends 6,500 feet in sixty miles, and in one 
case climbs 2,000 feet in fifteen miles. The city 
of Mexico itself is 7,600 feet above the sea, or 
nearly one and a half times as high as Mt. Wash- 
ington. The road was built principally by English 
capital, but,is granted a concession by the Mexi- 
can government, which, however, is now much in 
arrears. All the foreign commerce of the most 
thickly settled parts of the Republic pass over the 
road, and the proper development of the country 
under a stable government, would enable the road 
to do an enormous business. The state of the 
country is shown by the fact that each train carries 
a guard of thirty soldiers of the Mexican regular 
army. 

Mr. Charles G. Darrach, C. E., read an extract 
froma law recently passed by the State of Wis- 
consin, making it a crime to allow any sewage or 
unhealthful matter to be deposited in the rivers 
running through the City of Milwaukee, entitled, 
*An Act to preserve and promote the pu)lic 
health in the City of Milwaukee.” He called at- 
tention to the interest now being taken by the City 
of Chicago upon the same subject, and read an ex- 


The fact that I made a mistake, | Adams, C. E., in which he says: ‘ Plenty of evi- 


nected with the air pump by a tube, and the upper shows how easily the system can be mixed. Lieut. | dence has been given to show that the seweraye 


by another tube with the diver’s mouth. 


A spring | Mahan’s paper puts me on record as being against | must not be sent into the rivers.” After which, 


clamp is worn on the nose, the tube held in the | the metric system, yet if he reads my paper he will | Mr. Darrach explained a system of intercepting 
mouth, and the apparatus worn on the back like a | find that I compliment the system as highly as he | sewerage for this city, which would obviate the 
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necessity of very large main sewers, and at the 
same time protect the rivers and the water supply. 
Mr. Darrach asked that the members of the Engi- 
neers’ Club make the subject an especial study. 
The regular business meeting was held on Satur- 


day evening, May ist. The following was pre- | 


sented by Mr. C. E. Billin, C. E.: 

“The present condition of the profession of land 
surveyor in our State, the want of accurate knowl- 
edge in regard to county and other boundaries, and 
the very erroneous county and State maps current, 
are a disgrace to Pennsylvania and its engineers. 
The club cannot possible undertake any more 
needed work ef reform and improvement. The at- 
tempt toimprove upon present methods and re- 
sults in any engineering work, however humble, 
should call forth hearty approval and earnest work 
from the club. In furtherance of the remarks and 
suggestions which 1 made at the meeting of the 
club, held March 20th, I would respectfully move : 

‘ That a Committee of five members be appointed 
by the Chair, who shall take into consideration the 
subject of the improvement of the present methods 
of land surveying, the better location of county 
and other boundaries, and the collection of infor- 
mation in regard to the geography and topography 
of the several portions of the State. 


‘That they shall be empowered to take such | 


action as may appear to them will lead to the best 


results in the promotion of the end in view; pro- | 


vided, that they incur no expense to the Club, 
except under special appropriations.’ ” 

The following was presented by Mr. Chas. G. 
Darrach, C. E.: 

* Resolved, That the President be requested to 
appoint a committee of five, one-of whom to be the 
Chief Engineer and Surveyor of the City, to study 
and suggest a plan of improved sewerage for the 
City of Philadelphia, and the protection of the 
rivers from pollution.” The resolutions were 
passed, and Mr. Frederic Graff, C. E., President of 
the Club, will announce the above committees at 
the next meeting. 

Prof. L. M. Haupt, C. E., read a paper in favor 
of rapid transit in Philadelphia, showing the de- 
sirability of the improvement, and that the objec- 
tions thereto were of the same character as those 
usually urged against progress. 


HowARD MurpPHY, Corresponding Secretary. 





BOOK NOTICES. 


MaP OF THE BRADFORD OR NORTHERN O11 ReGion. By 
J. Opperman, Civil Engineer, Bradford, Pennsylvania. 
Size, inches square. 

The average daily yield of petroleum in the Unit- 
ed States is about 65,000 barrels. Taking the average 
bung-diameter at 25 inches, these barrels placed 
side by side, would extend a distance of nearly 26 
miles. Both old and new wells in the Bradford 
region will yield about eight or nine barrels daily. 


The southern portion is now being tested with fair | 


prospects, about 400 wells coming in monthly, the 
production generally being about 400 times the 


first average, so that the life of a well is from two | 


to three years. This section gives about 50,000 bar- 
rels per day, which would be reduced fully ten per 
cent. if drilling were stopped. The wells seem to 
emanate from a common reservoir—a stratum 


gas-pressure, except in the northwestern portion, 


obviates the necessity of pumping, and the press- | 


ure along the State line is so great that three or four 


wells could supply sufficient illuminating material | 


for New York, Philadelphia and Boston. The City 
of Bradford has grown from 500 to 12,000 inhab- 


itants during the past four years, and one well 
supplies all the light and heat used. 


during the current year, or about 4,000 wells 
opened. A prominent dealer in petroleum, in re- 
ply to the question in regard to the limit of the 
supply, said, ** The Almighty never does a retail 
business.” Wells have been opened elsewhere in 
the United States and Canada, but no such large 
quantity has been found. Russia yields about 


It is stated | 
that over $12,000,000 will be spent in this region | 


ENGINEERING NEWS. 
| 95,000 barrels daily. “The Newcastle Weekly 


Chronicle, says, in connection with the opening of 
wells in Ontario: 


“There was a good deal of smart swindling 
done, and the money of a good many rich men 
found its way into the pockets of men who had 
| none, but who happened to be blessed with a good 
|stock of brains and very accommodating con- 
sciences. One of this class got hold of a bit of ter- 
| ritory, and got some three or four -bad wells on it. 
He conveyed a pipe underground from the bottom 
of one of his tanks into his best well, and kept the 
oil running from the tank into the well. By this 
|means he pumped a large stream of oil. Some 
speculators came along, saw this well doing a ‘ big 
| thing,’ and bought it out for considerably over a 
hundred thousand dollars. The owner of the well 
| got the money and ‘dug out’ before the company 
|that bought the property found out the imposi- 
tion.” 
| Mr. Opperman’s map represents the Bradford, 
te 7 ake 
Pa., oil region—the most productive in the world 
| —and shows the producing wells, dry holes and 
| when drilling is in progress. The property lines 
| and names of the owners are distinctly marked, 
| constituting one of the most important features of 
| the map. We have shown it to prominent members 
| of the Petroleum Excharge of New York who are 
| familiar with this region, and they have all pro- 
nounced it accurate and valuable in every detail. 


THE CaR-BUILDER’s DicTionaRY.—An illustrated vo- 
cabulary of terms which designate American railroad 
cars, their parts and attachments, compiled for the 
Master Car-Builders’ Association, by Matt ias N. For- 
ney, Mechanical Engineer, assisted by Leander Garey, 
Supt. of the Car Dept. N. Y. C. & H R. R., and Cal- 
vin A. Smith, Secretary of the Master Car-Builders’ 
Association. Published by the Railroad Gazette, No. 
73 Broadway, New York, 1879. 


It is comforting in these days of book making 


exercise their faculty of ‘fine writing” to come 
across a book like this executed by competent 
men in a simple, sensible manner. 

The reason for the book 


is best explained 


railroads a great deal of inconvenience, confusion 
and delay have been caused to those who build and 
repair them by the want of common names for the 
different parts of cars.” To fill this want and thus 
enable builders and users of cars everywhere to un- 
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them the expense 
been undertaken. 


of publication could not have 


KEITH JOHNSON’S GEOGRAPHY. 


The latest work 6f Mr. Keith Johnson, the emi 
nent geographer, who met his death !ast year 
while in a march through East Central Africa from 
the sea coast to Lake Nyassa, has been published by 
Mr. Edward Stanford, geographical publisher, of 
Charing Cross, London. It is entitled ** A Physi 
cal, Historical, Political and Descriptive Geog- 
raphy,” and is really a condensed encyclopedia of 
the ‘results of geographical science, compressed 
within 463 pages. closely printed, of one small oc 
tavo volume, with an ample furniture of maps, 
charts and diagrams. In the introductory chap 
ter, on * Direction and Distance,” the elements ot 
local surveying, and the art of drawing plans ot 


| maps, are familiarly explained, to illustrate the 


larger processes of terrestrial geography. This is 
followed by an historical review of the gradual 
expansion and development of man’s acquaintance 
with the surface of the earth, from the earliest 
recorded times, say a thousand years before the 
Christian era, down to the present day : the entire 
length of time being divided into periods of two or 
three centuries each, with small colored maps, 
showing at each stage the growing patches of 
known human habitation, commercial visitation, 
military conquest, emigration, colonization, or 
maritime discovery, in the midst of a dusky sur- 


rounding background of utter ignorance. A large 
;} amount of historical dates and leading facts in 
this department will be here found, packed 
in a very small compass. Physical geography 


| pages are apportioned 
by smatterers who think they have a mission to | 
}and subordinate natural groups of their different 


by the first sentence of the preface, ‘‘ Ever sirce | 
the general interchange of cars among different | 
| Dec. No. 29 on 


derstand each what the other was talking about, | 


the compilers undertook their task, intending at 
| first ‘‘to give as far as possible the names of all 
the parts of cars and their synonyms in use in dif- 
ferent parts of the country.” But it was found 


parts and objects which are in common use. In 
carrying out this design, a double dictionary is 
perfected. Every part of a car is described in the 
alphabetical catalogue, and is, besides, distinctly 


which is a list of titles corresponding to the num- 
| bers. 

The whole is comprised in a volume of 491 pages, 
of which 188 are devoted to the ‘* Dictionary of 
| terms,” containing 1,968 definitions with copious 
|cross references. The remaining 303 pages con- 


showing 1,155 parts of 48 kinds of cars and six 
| kinds of trucks. 


The volume will be indispensable to the car-build- 





/engineer, old or young, who has anything to do 
| with railroads. It will be very valuable to law- 
yers, of great use to shippers and dealers, and in- 
teresting and instructive to the great number of 
persons, a large portion of whose lives are spent in 
traveling on railroads, and who so often want to 
know ‘‘what is the matter.” It is handsomely 
gotten up and well indexed, and clearly printed on 
| tinted paper. The value of the book is enhanced 
| by an appendix of 83 pages of advertisements of 
| standard firms, for which the compilers rather 
een apologize, giving, however, the very 


comes next, including the form, dimensions and 
astronomical motions of the globe, its zones and 
regions of climate, the distribution of land and 
water, the atmospheric and oeeanic currents, their 
effects on animal and vegetable life, and the eth 
nological divisions of race and language, and of 
religion and political subjection among mankind. 
These essays occupy 150 pages; the remaining 300 
between Eurepe, Asia, 
Africa, America and Australia, with convenient 
nations and countries, as, for 


*Teu 
tonic,” ** 


instance, the 
tomanic ~ and ‘* Slavonic ” states. 


aoe mS oom 


THE METRIC SYSTEM BEFORE CONGRESS. 


The following are the closing sentences of Llouse 
Decimal System of Weigits and 
Measures, reported March 1880, and are from 
Dr. Culver’s reply to the scheme therein proposed. 
Dr. Culver is the Clerk of the Committee on 
age, Weights and Measures : 

‘* A bill is now before the House to enable im 
porters to use the metric weights and measures, 


5, 


(‘oin- 


giving the importer a slight advantag> if he will 
invoice in these measures and weights. This is 
| but an advance step in the right direction. But | 


am not socertain that the time has not arrived when 
its use in the custom-houses and post-oflicessof the 
United States should be made obligatory. Our 


| commercial relations with foreign countries hav 


that this would make the work too cum-| 
bersome, so it was determined simply to se- 
lect and assign appropriate terms to those 


ing already adopted the metric system, are of suf- 
ficient magnitude and importance to justify this 
step at no very distant day. 

‘All great and radical reforms move slowly, 
and are generally attended with great difficulties. 


| This new metric system of weights and measures 


shown and numbered on a diagram, accompanying | 


| partments ? 
| duction into our public and private schools, wher 
|tain 811 illlustrations fully figured and indexed, | 
measuring from 20 to 45 feet in thickness. The | 


is no exception 

yet, comparatively 
tem is making rapid progress, 
timate triumph over all opposition is no 
longer probable, but a fixed fact. Then is it 
not the part of wise statesmanship to prepare for 
it by its gradual adoption in the government d 


(it'- 
This would insure it certain intro- 


to And 


sVs- 


ul- 


rule, 
metric 
and its 


the general 
speaking, the 


our children and youth would be inducted into a 
knowledge of the system, and become familiar 
with its merits and nomenclature, and thus be 


| ready — it when its obligatory use shall have 


ers, and ought to be owned and studied by every | 


excellent reason for inserting them that without | mometrical 


become absolutely necessary.” 
Oe tere 
PRACTICAL SURVEYING — INSTRUMENTS 
FOR MEASURING DISTANCES. 


(Continued from page 146.) 

The steel chain is the ordinary appliance of the 
surveyor for measuring long distances and for set- 
ting out on works of engineering. 

In large district surveys, the 100-foot chain is 
most convenient, more especially for measuring 
base lines; it also conduces to the advantage of 
keeping distances as well as heights in fect. 
such work, where accurate measurement 
sary, 


In 
Is Theos 
the chain may be supported on planks o1 
courses of brick. and in hot climates ther- 
observation is also necessary to en- 
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able some allowance to be made for expansion. In | 
farm surveys, the 66-foot chain, subdivided into 
100 links is used, as it is more convenient for cal- 
culating acreage. 

Ordinary chain measurement is generally far 
from being so exact as is usually imagined, al- 
though the chain itself may be originally of cor- 
rect standard length, and compared daily with | 
with some temporary standard marked on a build- | 
ing or curb-stone, checked by comparison with 
level staves, and straightened or _— short- 
ened as required ; yet, even with chainmen 
practiced in Loupingy the chain straight and level, | 
putting the pins plumb and holding the ends of the | 


ENGINEERING NEWS. 


MAY 22, 1890 


| tempts are made to unify the standards. The 


THE LAW OF WINDOW LIGHTS. 


WHEN CAN A MAN LAWFULLY SHUT OFF THE LIGHT | 


FROM HIS NEIGHBOR’S WINDOWS ? 


metric system of the French has been gradual), 
legalized in almost all European countries, an j;, 
others more remote, such as America and Braz 
The recent Weights and Measures Act for England 
specifies the exact equivalents of English measures 
on the metric systems, and formulates the cop. 
| ditions under which the metric measures can }y. 


There has been a great deal of litigation, both in | used. This legalization is a practical step towar 
England and the United States, on the subject of | the ultimate adoption of the metric, or, at least, , 


h 


/ window lights, and the right of one property uniform system by all nations. 
| owner to secure unobstructed light and air over the | 


The present arbitrary system of weights and 


roperty of another. The general rule in England | measures in use in England is admitted by all ex. 
as been, that where light and air have been thus | cept staunch ‘‘rule of thumb” men to be clumsy, 


chain true to them, Mr. William Burt found the | enjoyed for twenty years undisturbed, a right to incoherent aud antiquated. There is various anq 


average error was ,},, and sometimes as much as| their further enjoyment has been acquired and | rational connection 


v$4 On using two sets of chainmen; though it was | 
only ; 459 On using the same set of chainmen and 
same appliance about the same time. (See Key to 
Solar Compass, page 35.) In ordinary practice the 
amount of error must comparatively be greater. 
for inferior, careless chainmen, as among men of 
every description, are the rule and not the excep- 
tion, while in foreign countries there are 
additional "tural difficulties with them; the 
surveyor h mse f, who attends to the recording, 
and perhaps to instrumental and other works 
also, cannot, after the first few starting chain- 
lengths, personally attend to all the minutize of 
tae chaining, or see that each end of every chain 
and its whole length is correctly placed; he is 
hence dependent upon his chainmen to a very | 
great «x ent, and this must cause, in addition to} 
the above, a high percentage of error, unless care- 
fully guarded against. It is much to be wished | 
t rat te e vetrical observation should takefthe place | 
of the greater part of the chain measurement 
ia long distances, which is both laborious 
acd rather uncertain, even when unaccom 
panied by burry. For very special cases, where ex- 
treme exactitude in the measurement of a base 
line may happen to be necessary, a standard steel 
chain, having a known rate of expansion for tem- | 
erature, should be used, and the method former- 
| y adopted in the Great Trigonometrical Survey of 
Great Britain, before compensating rods were used, 
imitated with more or less fidelity. In that prac- 
tice the chain was 100 feet long, and consisted of 
40 links, each half an inch square ; it was kept con- 
stantly strained with a 56-lb. weight, and laid in 
coffers supported by trestles; at each chain's 
length a post, carrying a scale moved by a screw. 
was set up to obtain an exact mark from which to 
measure after removal of the chain onward. 
Thermometers were also used to ascertain the tem- 
perature of the chain during the work. 

2. Wooden rods or bars were at one time used in 
the great trigonometrical survey for hase measure- 
ment, and were also much used in ordinary survey- 
ing in measuring long distances ; but as they ex- 
pand or contract with damp which renders them 
objectionable, and are cumbersome to manage, 
they are now superseded by a chain, except where 
achain cannot be readily obtained. The offset | 
staff, having feet orlinks marked on it alternately, 
painted black and white “4 to six or ten links, 
used for measuring short offsets, is a useful rem- 
nant of this system. 


The level staff, with its various patterns, will be 
described in the chapter on leveling ; it is a wooden | 
staff, painted and graduated to feet, tenths and 
hundredths, generally used either for giving 
heights or depths direct, or by observation on it 
with the horizontal wire of a level telescope; dis- | 
tances may also be obtained by its aid by observ- 
ing on it with two fixed horizontal wires 1n a level 
telescope, thus getting two readings, the difference 
between which is a measure of distance. By exact | 
setting of the wires the ratio may be made con- 
venient for a rapid calculation of the required dis- 
tance from the intercepted height as, a chain to a 
foot, or 100 feet to a foot. 

3. Tapes. The steel tape, being continuous, is 
slightly more accurate than the common land 
chain, and being much lighter is more convenient 
for measurement made at any height from the 
ground; it is also useful for long offsets, but its lia- 
bility to twist and kink renders it easily broken, | 
while few persons can anywhere be found to re- 
pair it. With care one may be safely used for a long | 
time, but the surveyor should not allow it to leave 
experienced hands even tor a moment. Woven | 
tapes, strengthened with cords of catgut er wire, 
are in common use for the same purposes, but are | 
far less accurate, and are unsuited for measuring | 
more than ten tape-lengths in one continuous dis- | 
tance without appreciable error. Common meas- | 
uring tapes are altogether untrustworthy ; they | 
stretch to an extent visible tothe naked eye, and | 
shrink after wetting.—Jackson's Survey-Practice. 
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All work on the Northern Pacific Railroad is reported | 
y ving on well ou the Missouri Division. Seven thousand 
tvet of track were laid on Monday, 6,000 on Tuesday, 
aud 6,000 on Wednesday of last week. 


| or depriving him of a prospect by building on one’s 


| been acquired by grant or proscription, invades no 


jland, where proof is given that such right has 


tween the simple standards 


cannot be taken away. Yet there isan old English of length and capacity, and our great physicis: 


case where the judges held that if two men own 


| two parcels of land adjoining, and one of them 


and inventor has called the British standard yard 
the ‘‘ most meaningless of modern measures.” 4p 


build a house upon his line, looking into the other’s | inch, for example, takes its origin, we believe. 


‘land, and this house continues thus for thirty or | from the length of King Henry the Second’s fore. 


forty years, yet the other may, upon his own land, | thumb, and a grain from the average weight of a 
lawfully erect a house or other thing over and | grain of corn. The relations between the differ. 


against the other's lights and windows, and the 
other can have no cause of action, because ‘it was 
ser to build his house so near to another's 
and.” 

Of course, if land has been sold at any time 
reserving rights 1.0 light and air over adjacent 
property then under control of the one who made 


| the sale, the right to light and air over that prop- 


erty may be maintained. In some cases the courts 
have been called upon to determine such rights 
where adjacent lots belonging to the same owner 
were sold to different parties within five minutes. 
The English doctrine of the acquirement of aright 
to light and air over another's land by means of 
undisturbed enjoyment for twenty years or more, 
has not been recognized in this country in most of 
the States. In New York, Massachusetts, South 
Carolina, Maine, Maryland, Pennsylvania, Ala- 
bama and Connecticut the English doctrine has 
been discarded ; but in Illinois, New Jersey and 
Louisiana it has been maintained. 

A leading case in New York is that of Parker vs. 
Foote, where the Court held that no action could 


| be maintained against an owner for taking light 


and air from another’s land, and the Court said : 
‘*The party has no remedy but to build on adjoin- 
ing lands opposite the offensive window. There 
is no principle upon which the modern English 
doctrine upon the subject of lights can be sup- 
ported. It may do well enough in England, but it 
cannot be applied in the growing cities of this 
country without working the most mischievous 
consequences,” 

In Tyler’s ‘‘Law of Boundaries, Fences, and 
Window Lights ” there is much space given to this 
interesting subject, and many cases are cited. 
Summing up the results of it all, the author says : 

‘The authorities clearly settle the proposition 

that where the owner of two properties, one of 
which has enjoyed a continuous right to window 
lights over the other, disposes of the window prop- 
erty which has enjoyed that right, there is an im- 
nee grant to him that a right to the window 
ights shall be enjoyed therewith. So that if he 
parts with the tenement which has enjoyed the 
right to window lights over another property, he, 
and coeegnenie those claiming under him are 
bound by the implied grant and right.” 

Judge Cowen, in a case in the Supreme Court of 
the State of New York in 1855, gave his opinion 
that ‘‘ the person who makes a window in his house 
which overlooks the property of a neighbor does 
an act which he strictly has no right todo. He 
enjoys an easement of his neighbor's property 
which in time may ripen into a right. But before 
sufficient time has elapsed to raise the presump- 
tion of a grant he has no right.” 

In another case decided in the Supreme Court in 
1856, it was held : ‘‘ Darkening another's windows, 


own land where no right to light unobstructed has 


legal right.” The courts have gone very far in 
enforcing a right to light and air over another's 


been granted for a consideration, Owners have 
not only been thus prevented from building above 
a certain height, but have even been prevented 
from building on their own land at all. But in the 
case of independent owners of land, most of the 


| courts of this country will uphold a man in build- 


ing on his own land to the exclusion of light and 
air from his neighbor’s dwelling, unless tbe right 
to such light and air has been acquired in some 
way. 


INTERNATIONAL MEASURES. 


The want of a system of international measures 
is certainly a drawback to commerce between 
ifferent countries, and every now and then at- 


pound of the United States Mint at Philadelphia is 
an exact copy of the Imperial troy pound of Eng- 


| 


| further investigation. 


ent standards are quite arbitrary, and to translate 
quantities in one standard to their equivalent jn 
another requires the use of arbitrary constants. 
hard to remember, and laborious to manipulate. 

The metric system, founded on the supposed 
length of a minute of an arc of the varth’s meridi- 
an, has at least the advantage of a close relation 
ship between its measures of length and capacity 
and the use of the decimal system of computation, 
so that lineal measures are readily turned into 
square or cubical ones, and any calculation readily 
made. An objection to the metric system, how- 
ever. is that it does not give thirds, sixes, etc., with 
absolute accuracy, and there are reasons for think- 
ing that a system founded on the number 12 instead 
of 10 would be better. For instance, 12 would give 
‘*thirds” and ‘“‘ sixths” with absolute accuracy. 

Pending the introduction of some international 
system it is, at least, incumbent on us to know the 
equivalents of our weights and measures with 
those of other countries. The equivalents of Eng- 
lish standards and French or metric standards are 
well known now, since they can be found in most 
engineering manuals, and scientific text books. 
The recent Weights and Measures Act contains, as 
we have said, a full specification of these equiva- 
lents, and where the standards are lodged for pub- 
lic comparison. The relations between the Eng- 
lish and American measures are, however, not so 
well known, and we shall therefore give an ac- 
count of them. 

In the first place, there is no difference between 
the standards of weight in Great Britain and those 
of the United States, nor between the standards of 
length in these two countries. And, in the secord 
piace, the stendards of volume in the United States 
are the same as those which were lawful in 
Great Britain prior to 1826. The standard troy 


land, made in 1827, and elaborate comparisons 
since made between American and English pounds 
show that there is not so much as 1-1,000 of a 
grain of difference between the two standards. 

‘The standard yard of Great Britain was lawful 
in the colonies before 1776, and remains the lawful 
standard of the Great Republic to this day. In 
1836 the United States adopted as a standard of 
yard a bronze scale derived from Messrs. Trough- 
ton, of London, for the purposes of the U.S. 
Coast Survey; but, in the meantime; the old 1760 (or 
‘* Bird’s standard yard”) had been replaced by a 
reformed standard, which was destroyed in the 
burning of the Houses of Parliament in 1834. This 
reformed standard was, however, reproduced, and 
is the ‘‘Imperial standard” of to-day. The 
‘*Troughton ” copy of the 1760 yard employed in 
the United States has been again and again com- 
pared with these new standards, and found to be 
correct, at 59.8° Fah. instead of 62° Fah. as was 
formerly —— This error only amounts to 
1-45,000 of the entire length, and, though sensible 
in very delicate scientific measuremenis, is quite 
negligible in ordinary practice. The correction 
does not exceed the thickness of one of the lines 
that define the yards suy piied to the various States. 
The trifling character ot the difference is made 
clearer when we learn that a change has been ob- 
served in the lengths of standards by lapse of 
time. Of two standard yards presented to the 
United States, one of bronze and the other of Low 
Moor wrought iron, it is curious to remark that the 
relative lengths have changed by 0.00025 inch in 
twenty-five years. This subject is undergoing 
With regard to the meas- 
ures of capacity used in the United States, it 1s 
only necessary to say that the British wine gallon 
of 331 cubic inches, and the old Winchester bushel. 
containing 2150.5 cubic inches, are the recognized 
standards in the United States, as they were the 
lawful standards the separation of the 
colonies from the Mi Country.—Contraet 
Journal, 
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FOREIGN INTELLIGENCE. 
The railway system of France was extended during 


—_— 


| 
the year 1 by 618 kilometres, or 583 miles. 


During the past season a large workshop in France 
has been lighted by Clamond’s thermo-electric system, | 
the el ity being generated by the heat used to warm | 
the building. 


The new water-works of Rio de Janeiro will be opened 
this month. They have already cost about $9,500,000, | 
and it is thought that half as much more will be required 


to complete the city mains and reservoirs. 


The new Roman Catholic cathedral at South Kensing- 
tov, London, for which $1,000,000 has already been 
raised, will rank in size next,after St. Paul’s and West- 
minster Abbey. The style is a florid Gothic. 


Last year the Paris Gas Company sent out 218,813,875 
cubic meters of gas; the day consumption amounted to 
about 24 per ceut. of the whole. e@ receipts were 
$11,123,917; total expenses $3,950,076, from which the 
receipts from residuais, amounting to $4,118,645, must | 
be deducted. The consumers numbered 139,230. 


Two railway lines have recently been completed in 
Japan. The rails are of English make, but the rolling- 
stock and engines have been ordered from American 
firms, the former being supplied with Westinghouse 
brakes, and the latter with spark arresters—necessitated 
by the light woods of which the houses are built. 








GENERAL INTELLIGENCE. 
nt ; 
(2 We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


| foundation on the solid rock. 
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| ground tank was constructed, which was roofed in order | 


to exclude the light. The air supply was managed by 
means of two swinging cowls, one with its mouth to- 
ward the wind, the other from it, and so arranged that 
the air current would sweep the surface of the water. 


Light was carefully excluded. The water, as it entered, 


| was filtered through a close flannel bag, then frequently 


agitated and all sediment removed. The result was a 
water pleasant to the taste, cool and pure. 


Large dams should never be constructed of masonry 
where they cannot be conveniently carried down to 4 
The dam of the Furens 
reservoir is on mica schist, and the greatest care was 
taken to secure an excellent foundation. The Barrage 
de Puentes, on the contrary, was built upou piles driven 
into a bed of alluvium, and in the year 1802 it gave 
way at the base, as might almost have been 
from the circumstances of the case. Upon earthen foun- 
dations it will generally be found advisable to form the 
dam of earthwork; indeed the cost of masonry under 


such circumstances would almost always preclude its | 
| adoption. 


In determining the proportions of earth 
work dams it must be remembered that a limit is as- 
signed in one direction by the slope at which the mate- 
rial can be made to stand. e down-stream slope 
should seldom be trusted at less than 2 (horizontal) to 1 
(vertical), while the up-stream slope, having its angle of 
stability somewhat reduced by the presence of the wa- 
ter, should never be less than 3 to 1. These slopes will 
be found almost the universal practice in this country, 


and for general cases there appears to be no reason for | 


modifying them. The influence of the water on the 
material forming the inner 
careful study. Some clays which, when excavated, are 
solid and firm, will have their consistency so changed 
when exposed to water that they will barely stand at 6 
or 7 to 1. Sometimes the outer slope is made 2'¢ to 1, 
and, when the inconvenience and dangers of a failure 
are of such magnitude as they are with large bodies of 
water, an increase of this kind in the margin of safety 
will never be condemned. The slopes being determined, 
the next operation is to fix the width or thickness of the 


redicted | 


rt of the dam demands | River at Bondville, Mass., has been let tu. the 


lated sewers in the upper part of New York are causing 
much annoyance and sickness, and we hear that in West 
Fifty. sixth street several deaths bave followed the en 

trance of sewer gas into houses. Between Fifth and 
Sixth avenues, in the neighborhood of Fifty-fifth street, 
the sewers are reported to be in a dangerous 
condition. They were mostly, we understand, laid 
under the Tweed Ring, some nine or ten years ago.” 
Many of the best portions of the city are underlaid with 
cheap, half-baked clay-pipe sewers, 18 inches in dian.- 
eter, and cf a character best described when we say that 
the Tweed inspectors accepted them. In many cases 
the poorest kind of tile pipe was used for sewers that 
were located 15 or 20 feet below the pavement. As 
they were laid in many instances above the origine] 
surface of the ground, and bad an immense amount of fil. - 
ing on top of them, sinking and consequent breakage 
was inevitable. The result has been that the pipes have 
delivered their sewage into the ground, from which 
sewer gases find their way back into the houses. * * * 
The worst feature seems to be that sickness and death 
seem, without exception, to follow these breaks.” 


- oe — 


BRIDGES. 
There is talk of a bridge across the river at Oceola, 0. 


H. 8. Hopkins & Co., of St. Louis, are about to build 
a large shop for their business. It will be near the Le- 
clede Rolling Mills. 


The contract for an iron higuway bridge over Swift 


Wrought 
Iron Bridge Co., of Canton, Ohio. 


The Keystone Bridge Co., of Pittsburgh, has just fir- 
ished a bridge over the Erie Canal in Buffalo, for the 
New York Central’s new cross-town line in that city. 

The work of building the extensive iron bridge at 
Twenty-eighth street, Pittsburgh, over the tracks of the 
Pennsylvania Railroad, is being pushed forward rapidly, 
All the iron is in position, and a large force of bridge 





New buildings for the water-works of Montreal will 
be erected at a cost of $9,000. 


The proposed by-law of $20,000 bonus in aid of the 
water-works of Toronto was defeated. 


The Common Council of Milwaukee has decided to 
sink two artesian wells to supply water for flushing 
Burnham’s slip. 


A company has been formed in Des Moines, Iowa, to 
purchase of Polk & Hubbell the Des Moines water-works 
at the price offered, to the city. 


The water in Wolf River, so long detested by Mem- 
phians, has been officially pronounced ‘‘the third best 
water in the United States.” 


A company is to be formed to develop the water power 
of the Des Moines river at Ottumwa. It is estimated 
that 3,000 horse-power can be obtained. 


According to Engineering, iron sponge is to be em- 
ployed as a filtering mat rial by Messrs. Easton and 
Anderson for the filters at; the Antwerp Water-Works. 


The subject of heating the city of Winona, Minn., b 
steam, according to the Holly system, is being dincusned, 
with the prospect that within a short time operations 
will be commenced. 


The clerks at the Boston post-office, on the night of the 
13th, performed their duties by the aid of locomotive 
head-lights, tallow candles and lanterns, the appropria- 
tion for gas having expired. 


President King, of the Western Gas Association, at 
its last meeting, said that the electric light had about 
spent its force, and would not materially endanger the 
prosperity of gas companies. 


The artesian well at Kenosha, Ill., has been finished, 
tested, and accepted by the water company. The pres- 
sure was 95 pounds to the a inch, equivalent to a 
column of water 221 feet high. 


Toughened glass has been used for railway sleepers, 
and now an English manufacturer proposes using this 
material for drain and water pipes, as well as for trans- 
parent bricks and several other articles. 


An analysis of water taken from wells dug near the 
water-works in Peoria, Ill., shows that it contains 2.6 
grammes of solid matter per liter, being more than five 
umes the amount of unhealthy matter tixed as a limit. 


A diamond-drill company in Europe has recently com- 
pleted, tor the Mecklenburg-Schwerin government, a 
vore hole which is 3,3154¢ feet deep. ith the excep- 
tion of the one sunk by the Prussian government, 4153 
feet, this is the deepest bore hole yet put down. 


There is consinerable interest felt in certain mining 
circles regarding the water suits at the Black Hills, in- 
volving the control of the water from which the princi- 
pal mills derive their power. The whole question, in- 
volving legal rights and damages, will be settled by 
Judge Moody, ot the United States District Court of 
Dakota, at Deadwood, on the last of June. 


Denis Long & Co. sold during the past two weeks 
2,100 tons ot water-pipe for the Stillwater, Minn., and 
Eau Claire, Wis., Water-Works. The contractors will 
commence jaying pipe in Stillwater by the first of June, 
and at Eau Ulai-e by the first of July, and will complete 
the work by the first of A ‘rnere will Le about 
twenty-two miles of water-pipe put down in the two 
places. Fruin & Co., of St. Louis, are the contractors. 


A gentleman in Australia—where the water is gener- 
ally brown colored and capable of becoming offensive 
ina very short time—obtained clear, pure and whole- 
some water, by the following simple plan. An under- 


bank at the top water-line. This, again, is regulated | 
alone by pravtical considerations, for the dam must be | 
carried a certain height above the water-line, and at this 
height a certain width must be allowed for a footway, 
which cannot well be less than 6 or 8 feet, is 


builders are engaged upon it. 


Sealed proposals will be received at Antwerp, Jeffer- 
json Co. N. Y., by -——— Sterling, Commissioner cf 
| Highways, up to May 29, for the construction of a stone 
frequently made from about 12 to 20, and is sug- | @rch bridge across the Indian River, spans of 60 and 14 
by Mr. Rawlinson to be so much as 3O feet. | feet, widt 1 30 feet, to be made of rubble Mas mry laid 
oreover, the width on top must be at least sufficient to | 1" cement. Plans and specifications can be seen at Ant- 
afford protection to the puddle-wall where this is intro- | WeTP, oF at the office of Frank A Hinds, Civil Engineer, 
duced, and should not be less eo, two and a half to | Watertown, N. Y. 
Gusta at ths dues ch ete, Seer ten The plan for building a bridge across the Kill von 
about 90 feet to more than double thet amount. The Kull from Staten Island to Bergen Point has been re- 
height to which the dam should be carried above top | vived, The rumor is that an English steamship com- 
water-line will depend upon the length of “fetch,” that | P@nY are the prime movers in the plan, and that they 
is, the greatest length of the reservoir along which the | °"° aided by the New Jersey Central Railroad Com- 
wind may blow down upon the dam. This distance wil] | P@?Y: the latter being desirous to make Staten Island a 
determine the greatest height of the waves, and the fol- railway terminus, in order to offset the Pennsylvania 
ee which accords fairly with observations | Railroad Company, who are seeking to secure Robin's 


on lochs and other similar sheets of water, and is taken | Reef for the same purpose. 

from Mr. Stevenson’s work on Harbors, may be of some Dispatches from Eau Claire, Wis., state that, the 

guide: | Chicago, St. Paul, Minneapolis & Omaha railroad 
H=1.5 yD+(2.5 — yD), company have set a crew of forty men at 

; ; : é 7 j 1 t constructing 4 side track com 

in which H is the height of the waves in feet, and LD) the a - nie » oa E 

length of fetch in miles. It must be remembered that > ncing in the Sixth werd for the purpose of 


‘ilitating operations in getting stone to the proper 
place for the abutments and piers of the new railroad 
| bridge. Sufficient stone of an excellent quality has been 
procured at quarries near Wilson and Menomonee, and 
the work of building the new structure, which is to be 


the waves of test height may be generated when 
there is a considerable depth of water flowing over the 
waste-weir, and a further allowance must be made for 
ain ot an — 5 on] o- — - ae 
margin of safety. e difference of level between the | o¢ iron, will be commenced immediately. The location 
baa —a ps ppt! ay ag me eee | will be on the site of the present one, and the new bridge 
make it m uch more than this.— Humber’s Water Supply SS eee 


oles It has been decided that the bridge over the Mononga- 
| hela, at Pittsburgh, will contain four spans; two shore 
ELECTRICITY. | spans each 170 fcc long and two channel spans each 


| 350 feet long. Tue bridge will have a roadway twenty - 
|two feet wide, and two side passages of eight feet 
each in width for pedestrians. It will be twenty feet 
above the level of the present structure, and will conse- 
quently be fifty-six feet above the water level. At the 
well under headway, an electric-light apparatus for the | South Side end there will be a succession of arched ap- 
Medical College of Indiana. It will be of 2,500 candle- | proaches, under one of which will be room for three 
power, and be run by a two-aid-a-half horse-power gas | tracks of the P. & L. E. Railroad. During the erection 
engine. |}of the bridge the old structure will be used, 

is expected that it will only be neces- 


The New York Herald advances the supposition that 
the injury to the French cable may have been caused by 
large rocks brought down by ice-bergs. 


Mr. Charles Reitz, electrician, is now making and has 


jand it 
sary to suspend travel on the bridge for a period of two 
weeks, during the erection of the new structure. The 
grade at the Pittsburgh end will be equal to three feet 
in one hundred feet, and at the South Side end it will 

| be equal to two feet in one hundred feet. The brid 

| will cost between $300,000 and $350,000, ani it will be 

| completed within one year from the present time. 


Int.) Board t oposes ;.| The bridge built by the Lilinois Central Railroad Com- 
son a o> Sean eal "hes oe ‘os. | pany across the mouth of the harbor at Central Sliy, 
vertise for tenders accordingly. r | Chicago, is completed. The ordinance granting tle 

oe . _ | right to construct such a bridge was passed sixteen yeais 
The general appropriation bill has passed the council | ago. The structure is of the kind known as the Pratt 
of St. Louis and contains items of $50,000 for street re-| truss. Its design is symmetrical, and it is the most sul - 
construction, $64,000 for public sewers, and $30,000 for | stantial structure of its kind spanning the river. 
new streets. \It is two hundred and five —, long, fourteen 
. _| feet wide, and nineteen feet high in the clear. 
sirected Meunghie oiaioel Oe ee aaah | It is made entirely of wrought iron, and the pins to 
0 as to show the internal eaten of ches stem in al] | “ich the tension members are attached are of the Lest 
7 ey’ quality of steel. It is designed for a rolling load cf 

its workings. At the head of a 6-inch lateral, ; . , 
the flush-tank was found to disch its contents | forty-five hundred ids per lineal foot of bridge, in 
about 112 gallons in 35 eee At 1000 feet 2ddition to the weight of structure with track and 
this volume of water, having traversed the distance in , “@ck-stringers, which is about eighteen hundred pour ds 
less than 3 minutes, stall filed the pipe to fully two- | Pet lineal foot. The centre pier is thirty feet in dum- 
a y | eter, and is built of solid masonry, resting upon piling, 
the — being cut off four feet below the lowest water- 
; mark. They were driven as closely as possible, and the 
spaces between thei filled in with fine broken stone. A 
| substantial oak cribbing surrounds the centre pier. 
|x jing about the bridge and pier is of the most sub- 

stantial character. It cost nearly $30,000. 


—- eee 


STREETS, DRAINAGE, ETC. 


Work on the sewer extensions of Toronto is being vig- 
orousl y prosecuted. 


Extensive contracts for curbing, grading and paving, 
have been let in Chicago. 


thirds its capacity, and swept from the surface of the 
Sa trace of impurity. In the 15-inch main the 
v 


ty was two feet per second, while in the temporar 
6-inch discharge pipe the rate was six feet paar aneeandl. 
The committee pronounced the system a perfect success. 


The Metal Worker says: ‘‘ Defective and badly venti- 











182 ENGINEERING NEWS. 
RAILROADS. 
The main line of the Ohio Central road is being pushed | 
to completion as rapidly as possible. 
A railroad line is talked of from Benton Harbor, Mich., 
ria Niles ani Edwardsburg, to Goshen, Ind. land and New Jersey, $29,000; Harlem River, $40,000 | 
Only three Canadian roads, aggregating 228 miles, |—subject to the limitations of the act of 1878 relative | 
now retain the 5\4-foot gauge, on this continent. | to Harlem River improvements; Buffalo, $90,000; Char- 
Track-laying on the Fort Dodge extension of the lotte, $5,000; Dunkirk, $10,000; New Rochelle, $3,000; | 


$200,000; Chester Creek, $3,500; Hudson River, N. Y., 
$20,000; Shee Bay 
Flushing Bay, $15,000; 


ag Creek, $10,000; Waddington Harbor, $3,000; 
i 


Minneapolis & St. Louis road is progressing rapidly. hee eee aes eee Little Botts. Bay, $1,000; 
The Union Pacific road surveyors are starting a line | 000: Port Jefferson. L. I °F O00 : Pultneyville 3 000, | 
from Beatrice to Table Rock, by way of Pawnee City. | penn ivania—Allegheny River, from the mouth of | 


The towns on the line of the proposed air-line route | Fre Creek to Pittsbu 
between Madison and Milwaukee are beginning to 000, of which $100,000 l be expended on the Davis | 
awaken to a lively sense of their interests. | Island dam, and $150,000 on the river from its mouth | 

The Grand Trunk Railway Company has decided to | to its head: Erie Harbor, $25,000. Ohio—Cleveland, 
build railings on the top of its freight cars about two | $125,000; Ashtabula, $20,000; Muskingum River, $40,- | 
feet high, in order to protect the lives of the brakemen. | 000: Sandusky Harbor, $125,000; Toledo, $20,000. _In-) 

The survey of the Cherrytree & Altoona Railroad, ae po thddsmhns Sia eee eames Bineee| 
Pennsylvania, has been begun. It is to be a narrow- | ~~ T r ; Calumet, , | 
gauge road, built by capitalists of Altoona and North- oe $10 000) Hnten etter ant ae 
ENTS __, | 000; St. Clair Flats, $2,500; Detroit River, $50,000; 

The contract for grading the Burlington, Mississippi | Saginaw River, $10,000. For improvements in west- 
& Illinois Kiver narrow-gauge railroad, from Peoria to | ern rivers, Wabash River, Indianna, $25,000: White 
Monmouth, was let on the 14th to John Lynch. Work River, Indiana, $20,000; Sandusky River, Ohio, $10,- 
will be pushed rapidly forward. 000. . , , 


h, $20,000. Ohio River $250,- | 


The Indianapolis Rolling-Mill Company will furnish | ——_-0+e — 
rails to extend the Cincinnati, Effingham & Quincy road BUILDING. 
from Swiss Civy to Sullivan, Ind. The track is to be Lowell, Mass., advertised for plans for a $7,000 school- 
ready to run over within 60 days. house. ; 

The contract for building the 29 miles extension of | . Waltham, Mass., will build a school house at a of 
the Chicago & Pacific Division of the Chicago, Milwau- | $20,000. cost 
kee & St. Paul road from Byron to Lanark, has been | Ratenihes Media cunidbeid dees ¢ Hat 
awarded to Messrs. Hobletzell, Platt & Co., of Ursina, | ae a uliding ope ms are In progress a 1- 
Pa. . - S. 

Ground was broken last week for the McComb & Desh- cee of Brewster, Mass., has voted $10,000 for a 
ler railroad. The road will extend from McComb to | ©W® al. 





Deshler, Henry County, and will connect at that point 
with the Baltimore & Ohio and Dayton & Michigan 
roads, 

The last rail on the Carrollton Valley Narrow-Gauge 
Railroad, Ohio, connecting Canton with Carrollton and 
Oneida, in Carrol] County, was laid May 10. Arrange- 
ments are now making to extend the line this Summer 
to Fairport, on Lake Erie, via Kent and Chagrin Falls. 

A million dollars, the first installment of a sum of 
810,000,000, was paid on the 15th in New York, by the 
stockholders of the St. Louis and San Francisco, and 
Atchison, Topeka & Santa Fe railroad companies, for 
the extenion of the old Atlantic & Pacific railroad. 


Detroit wants a congressional appropriation for a 
public building. 

The Board of Education of Chicago will erect a school- 
house, at a cost of $30,000. 


H. K. Thurber, of this city, will build a new canning 
factory, 36 x 150 ft. at Guilford, Conn. 


A new school-house, after plans by C. A. Dietrich, is | 
being built at Croydon, Ia., cost $10,000, 


Burlington’s (Iowa) new court-house will be finished 
by the Ist of next January, at a cost of $96,300. 


Mr. Niernsée has been appointed architect for the new 
building for the Chamber of Commerce of Baltimore. 
The Wisconsin & Minnesota line is being rapidly | Messrs. Cofrode & Saylor, of Phiiadelphia, have the 
pushed forward, and it is expected that the entire line | contract for building the new Union depot, at Camden, 
will be cleared and a iarge part of it graded within 30 | N. J. 
days. There are now over 700 men at work, and there} Messrs. Jones & Laughlin will build one of the largest 


will be 300 more put on in less than ten days. It is | nail factories in the West at Chicago ; dimensions, 150 
ealeulated that the road will be finished and trains run-| x 268 ft. 


ning Oct. 1. ; Messrs. Yamell & Cooper are the builders for a hotel 
In Europe there are 4.9 kilometers of railway to every | 25x 160 ft. in Philadelphia. Addison Hutton is the 
10,000 inhabitants. Greece has the least proportion to | architect. 


the population, having only 0.08 kilometer to every | Moscrs. Tracy & Durrand are the architects for the 


10,000 of the population. Next comes Turkey, with 1.6; . : 
Portugal, 2.3; Roumania, 2.4 ; Russia, 2.8 ; Italy, 2.9 ; ee meee to be erected at London, Ont., at a cost 


and so on upward in the scale, France having 6.3 ; Ger- : a 
many, 71 Great Britain, 8.1 ; and Sweden heading the | The ———- of W rye cor hy 
list with 10.8, though its total mileage is not a fifth of ee = a cost of $16,000. 


that of Great Britain. In Asia it appears that only 0.16 
The new building for the Farmers’ and Mechanics’ 


kilometer per mile is averaged to every 10,000 inhabi- ’ 
tants ; and in Africa the proportion isonly 0.17. In the | Bank, of Middletown, Conn., to be built this summer, 
will cost $80,000. 


United States the proportion is heavy—32.9 to every 
The Emanuel M. E. Church, of Baltimore, contem- 


10,000 of the people, while the whole of America has the 
average of 17.2, and in Australia the proportion is al- plates building a new church, 55x75 ft., at a cost of 
$15,000 or $20,000. 


. ready 10.6,—New York Sun, 
ee adhe The Directors of Public Institutions, of Boston, have 
RIVERS AND HARBORS. awarded to Weston & Shepard, $15,133, the contract 
The Missouri River is again cutting into the bank at | fora laundry for the House of Correction. 
Yankton, and the railread tracks and shops will have to| The contracts for building the Power Hall, Pittsburgh, 
be removed. which will be 100 x 167 ft., and the annex to Floral Hall, 
30 x 126 ft., were awarded to Wm. Anshutz. 


On the 17th the Com.non Council of Milwaukee adopt- 
ed resolutions providing for the long-talked-of tunnel The Edgar Thompson Steel Company, at Braddocks, 
from the lake to the river, to be used for flushing pur-| Pa., intends building another row of twenty houses for 

the accommodation of the employés of the blast furnace. 


poses. 
The Department of Docks of New York city will re- The contract for the new building for the Bank of the 
Republic and First National Bank, New York City, has 


ceive bids, until May 28, for dredging the slips between 
piers new 42 and new 43,North River. For further par-| been awarded to Mr. R. L. Darrah, at a sum in the 
neighborhood of $375,000. 


ticulars see City Record. 

The Oregon Railway & Steam Navigation Company | Otis A. Merrill, architect, is preparing the drawing: 
is building a dock 500 feet long, and several elevators | for the new mill of the Middlesex Company, of Lowell, 
and warehouses at Portland, Oregon; $100,000 will be | Mass. It will be 428 ft. long, 55 ft. wide, and two 
spent in the improvements. wings 55 x 80 ft.each; the main mill will be five stories 

A considerable increase is expected in the number of high. 
steamers on the Erie canal. From careful observations| The Milwaukee Chamber of Commerce is to have a 
made during a trial trip from Buffalo to New York last | new building in the modern Italian style that will cost 
summer, the state engineer estimates that a steamer and | $500,000, and is expected to surpass anything of the | 

kind in the country except the St. Louis Exchange, 


consort can make nine trips while two horse-boats are ‘ 2 Any 
making seven, ata cost of nearly $500 less. Counting which cost $2,000,000. It will have acampanile rising 
160 feet. 


this saving, with the profit on the two additional trips, 
the vain for the steamer and consort would be $1,382, The House Committee on Public Buildings and Grounds 
without considering return cargoes. has already a upon bills authorizing new public 
The lowest bid among those recently réceived for | buildings in thirty-seven cities. In Northern cities six- 
dredging the Chicago River ranged from 23%; to 40} teen buildings are authorized, the aggregate cost of 
cents per cubic yard, scow measurement, to 28%¢ to 45/| which is limited to $3,500,000. In Southern cities and 
cents, sounding measurement, according to the location. | towns twenty-one buildings are to be provided, at a 
None of the bids were accepted, as Commissioner Waller | total cost of $2,200,000. 


was of the opinion that there was a combination to put | Awards of contracts fcr building material of the third | 
up prices. He thinks it will be cheaper for the city to | gtory of the Post-office and Sub- ry building ex- | 
do the work, and he has, therefore, taken s to pur- | tension, Boston, have been made as follows : ard- | 
chase a dredge and six scows, at a probable cost of | purned brick, to Bay State Brick Company, at $9 per 
$40,000, By the present system, it costs the city from | 1.900: cement, to T. W. Hoxie & Co., at $1.24 per | 
£30,000 to $50,000 to keep the stream navigable. 


The river and harbor bill was completed on the 2d | and sand to P. O’Riorden, at $1.97 per square yard. 
inst., by the commerce committee. It is the largest bill | Fulton Market, New York, has be:n condemned by 
that ever came from that committee, appropriating $8,- | the Inspector of Buildings as in an unsafe condition and 
040,500. It contains the followingitemsfor New York : | dangerous to the limbs and lives of its occupants and of 
Removing ohstructions in the East River and Hell Gate, ‘ the persons who pass through. A bill has been intro- 





urpose erecting a 
The old edifice is 














} 
,83,000; Canarsie Bay,$10,000; | ing of the market by the Commissioner of Public 
Buttermilk Channel, $60,000; 


m Harbor, $10,000; channel between Staten Is | 


|of the innumerable roads leading into Chicago. 





MAY 22, 1x80, 


duced before the 


are, providing for the rebyjjq. 
Wo rks 
under the supervision of the Commissioners of ty; sae 
ing Fund. The bill was drafted by the Mayor ang 
Comptroller of the city, and has been sent to \}) 
with a very strong memorial. It is expected 
mediate action will be taken. 


The new building for the Union League Club, on the 
corner of Fifth avenue and Thirty-ninth street, t})i< «ity 
is rapidly nearing completion. Nine architects sot jy; 
= these of Messrs. Peabody and Stearns, of [ostoy 

ing accepted. The front will be of Bait; 
more brick laid in red mortar, with massive 
brown stone trimmings, the whole surmounted jy 
a lofty roof covered with red slate, and enriched with 
carving in brick work. A _ of four large columns 
of stone, reaching through the second and third storie. 
will mark the entrance, which will be on Thirty ninth 
street. The interior will be finished in hard woods Thy. 
edifice will cost about $300.000. 


One of the largest manufacturing establishments in the 
country is now being built bv the Pullman Palace Car 
Co., at a cost of $1,000,000, ‘It is located near Chicago, 
on the Illinois Central Railroad, three-fourths of a mile 


many 
that im. 


south of the Kensington station. About 150 «acres 
will be included in the site, and will be laid 
out in drives and lawns, with two attractive 


parks. On one side is water transportation by Lake 
Calumet, and on the other the Illinois Central Railroad 
tracks, while but a short distance away is the junction 
The 
structures will be of brick of stone, having 1,130 
feet of fron and facing the double track of the 
Illinois Central Railroad. They will consist, first. 
of two parallel buillings for erecting shops #0 
feet long and 87 feet wide. The central sec. 
tion, containing the offices and  store-rooms, will 
be 100!¢ feet long and 100 feet deep, three stories high, 
with a tower rising to the height of 146 feet. In the 
rear of these will be a series of four buildings, covering 
an aggregate frontage of 1,047 feet, with a general 
depth of 200 feet, forming the wood machine shops, 
blacksmith shops, varnish-room, repair shops and two 
erecting shops. Still back of these will be another erect- 
ing shop, 474 x 86 feet, a dry kiln 150 x 80, and a foun- 
dry 130 feet front and 200 feet deep. These buildings 
are compactly located as regards each other, making 
them convenient of access. The erecting shops will have 
stalls for 50 passenger cars and 100 freight cars at one 
time. Tracks running between the various shops wil! be 
provided with numerous turn tables, so that cars can be 
run in and out without switches. The Corliss engine is 
to be so situated that its thirty-five foot fly wheel 


will be in full view from the railroad, and the 
front of the building it occupies will be orna- 
mented with a rge ornamental window. 


The monster engine cost originally $114,000, and 
to bring it on here from Providence, Rhode Island, 
where it now is, will uire a train of thirty cars. Its 
normal —_ is 1,400-horse power, but it can be run 
up to 2, horse power. While at the Centennial Ex- 

ition this engine drove eleven acres of machiuery. 

e engine will arrive at the new works, and be in opera- 
tion September Ist. The greater part of the machinery 
for the works will be new, and will cost, exclusive of 
$125 for the engine boiler, $300,000. All the buildings 
will be lighted with an electric light, and heated by 
steam. There will be 7,827,026 cubic feet to be warmed, 
which will require 230,536 feet of steam-pipe. In con- 
nection with the Pullman Palace Company's Works, and 
just north of them on the same unds, is to erected a 
manutactory of the Allen Car Wheel Company which is 
a consolidated corporation of all the paper car- 
wheel interests in the country. The capital stock is 
$1,000,000, and nearly two-fifths is owned by Chicago 
capitalists. The capacity of the works will be 20,000 
car wheels annually. buildings were planned by 
Mr. R. V. Allen, General Superintendent and inventor 
of the wheel, and are two in number. One will have a 
frontage of 364 feet, a breadth of 150 feet, and will be two 
stories high. The secund building will be 100 feet front 
by 150 deep. The buildings will be graced with a tower. 
About one hundred men will be employed, and the 
power for runhing the works will be furnished by means 
of a shaft connecting with the Corliss engine. The cost 
will be about $200, To provide for the laborers to 
be employed in the two establishments the Pullman 
plans include the erection of cottage dwelling-houses. 
two stories high. Mr. 8. 8. Bedman, a New York archi- 
tect, who drew the plans for the works, has in connec- 


| tion with them drawn plans for the dwellings. They 


will be located north of the works, and will be of brick 
with slate roofs. 
oo | 


CONTRACTING, MISCELLANEOUS, ETC. 


The San Francisco Alta says: A made a contract to 
deliver a definite quantity of manufactured iron to b, 
who, however, ref to receive the full amount con- 
tracted for, and A delivered so much as would be ac- 
cepted. There was a dispute between the parties as to 
the sum to be paid, and a lawsuit followed. The District 
Court gave judgment for the full contract price, giving 
B privilege of taking the remainder of the iron if he 
wished. The matter went to the Supreme Court of 
California, which reversed the judgment of the District 
Court, and laid down the law thus: s 

The plaintiff having sued = the contract, is entitled 
to recover for the iron-work furnished such a proportion 
of the whole contract price as the quantity which he 
furnished bears to the whole quantity contracted for. 
And, in addition to that, the profit which he would have 
made if he had been allowed to complete his contract, 
together with the damages he incurred in providing 


| barrel ; lime, to D. Roby & Co., at 88 cents per barrel ; , means for furnishing the residue of the iron-work called 


| for by the contract, but not deligered 


because of the 
defendant’s breach. More sucvnctly stated, the rule 1s 
recompense to the plaintiff for the part performance, 
ee for his loss in respect to the part unexe 
cuted, 
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ENGINEERING INT etn | MEE WER us, torelieve which we would invol- | Vandalia route. 


untarily reach 


pan ew". 


It runs in almost an air-line be- 
for a pretzel provided for our! tween its termini and for a good part of the way 
, early morning lunch, and then, while rolling about | due east and west; its tangents are in some parts z 
in obedience to the sway of the coach, we would | over 25 miles in length, its sharpest curve is 2° and 
New York City. bless Pambour and his formula, the engineer | its maximum grade is 50 feet per mile, an inclina- 

corps of the railroad, the careful trackmen, and | tion but seldom met with, and there are very few 
GEO. H, FROST, Proprietor. all concerned in fighting centrifugal force, think- | bridges. The road-bed is in excellent condition, 


igs meanwhile, bow much more steam{abundance of gravel ballast is found on the Com- 
ee pers. ————~| the man at the 


Tribune Building, 
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THE TWELFTH ANNUAL CONVENTION OF | 
THE AMERICAN SOCIETY OF CIVIL EN-| 
GINEERS. 


« Both coaches are filled, and there is one man 
unprovided for,” soliloquized in very audible tones 
Secretary Bogart, as the fast westward-bound 


train op the Pennsylvania Central sped along on | 


i : : 
Saturday night, the 22nd inst, at some distance | tunnels and over bridges, rattled over switches and | i 


out from Philadelphia. ‘‘ Shelve him with Brush” 
was suggested, but that emaciated individual ob- 


jected, and so Darrach had to be exiled to another jenecnnes: 


coach. Then the Secretary collected the fares, 
and in doing so, managed to embrace a goodly pro- 
portion of the party before he became sufficiently 
familiar with a conductor's peculiar toad-like pos- | 
ture, which enables him to withstand successfully 
the centrifugal tendencies of a rapidly-moving 
train around numerous curves. The financial 
question satisfactorily adjusted, the Secretary ad- 
dressed himself to the soothing influence of con- 
versation and cigars. 

A traveler holding tickets for a passage in a 
Pullman coach, on the Pennsylvania Central R. R.., 
from New York City to any point in the West, af 
ter finding. his seat, donning his traveling-cap, 
coat and slippers, and adjusting himself and his 
valise for the trip, may then conscientiously re- 
sign himself to the same composed and comfortable 
feelings which are usually uscribed to the. well 
dressed lady. The bestthat can be had is in his 
possession; he has reached perfection of comfort, 
elegance and safety. On this model railway 
is to found every appliance which human 
ingenuity has devised to protect the traveler, from 
bodily injury or discomfort, and the employés of 
the company have furthermore had the principles 
of common politeness and courtesy so well instilled 
into their minds, that if the traveler is subjected 
to any incivility, it has probably been provoked by 
himself or herself. The contrast between the satis- 
factions of this route and the désagrémens of its 
huge and stingy northern rival, are so marked that 
its greater popularity is but a simple matter of 
course; while one is cut from the same piece with 
the Madison Square Garden, the other is conducted 
on the principle that recognizes a traveler as a 
human being, created for some other and additional 
purpose than to make money out of. 

Some people can sleep anywhere; their tenden- 
cies are of such asomnolent character that the 
difference between the soft side of a plank, with a 
small boulder for a pillow, and the latest and 
most approved pattern of spring mattress is not a 
matter of sufficient consequence to lie awake 
‘nights about; such people take steady enjoyment 
out of life, and the longer they live the happier 
and heavier they grow. Sleeping on a railway 
car on the first night out, is not one of our ac- 


complishments, and when we clambered into | York o tion. The first division of eighty- | civil engineer does not involve a knowledge of par- . 
“Upper No. 1,” over a rear truck, and more im-| five miles east from Decatur was opened for traffic | liamentary rules, I shall have to ask your forbear- : 


mediately over our more fortunate friend Briggs, 
of Philadelphia, we resigned ourself as placidly as 
possible for a night of restless contempla- 
tion. On an occasional tangent we prob- 
ably caught a short nap but once the train 
got fairly at work among-the Alleghanies, we had 
plenty of time to think of the dynamical effect 
upon a coach and its contents, if it should take a 
roll down the mountain side. Ona smooth bit of 
tangent we would get fairly asleep, when thug ! the 
wheels would strike the p. c. and for a moment or 
two the flanges would seem to be endeavoring to 
climb over the rail; a feeling of “‘ goneness” would 


| before the super-elevation on some one of the 
| curves would be overcome. But as the long, heavy 

trains have been switched around these curves at 

| terrific speed for many years, we came to the con- 

clusion that it was not upon a civil engineer's ex- | 
| cursion that the centrifugal fiend was going tu pro- 
‘claim a victory. We therefore resigned ourself to | 
| the alternate jig-saw movement 6n the tangents 
| and the ‘‘ crack-the-whip ” of the curves, while we 
hissed through the deep cuts, thundered through | 





through the towns, until ‘tired nature’s sweet 
and longer tangents, came to our) 
rescue for a couple of hours after daylight. | 
rye ** when next we ride,” Mr. Secretary, give us | 

‘‘lower No. 6” or thereabout, and assign to such | 
 caiiedin as for instance, Forney, if he can be| 
coaxed into going to a Convention, an ‘‘ Upper No. 
1” where he can analyse at his own sweet pleasure 
every movement, and note of the improved six- | 
teen-wheel truck beneath him. As for us, we} 
were well pleased when on the bright Sabbath | 
morning we rolled into Pittsburgh ‘‘ on time,” and | 
repaired damages to our physical system at the | 
not over luxuriously appointed tables in Union 
Depot. 

The party continued without change of cars 
from Pittsburgh to Indianapolis on the 23d. The 
route was by the Pittsburgh, Cincinnati and St. | 
Louis R. R., and Indianapolis was reached by 11 | 
p. m. The day was excessively hot; the party 
managed to put in the time quite agreeably, but 
all were well pleased when assigned to the very 
comfortable rooms at the New Denison House, 
which had been pre-engaged. 


At 8:20 a. m., Monday, the party, increased to 
sixty-seven persons in all, left Indianapolis in a 
special train provided for them by the courtesy of 
Mr. H. B. Hammond, President of the Indianap- 
olis, Decatur & Springfield Railway Co., and/| 
which was run under the direct charge of Mr. H. 
S. Morse, the very efficient and genial General 
Superintendent of the road. Mr. E. 8. Andrews, 
Member A. 8. C. E. of New York City, a Director 
of the Company; Col. H. C. Moore, the former 
Chief Engineer; and Fred. L. Peck, present Chief 
Engineer, also accompanied the party, and were 
untiring in their efforts to make the trip over their 
road as enjoyable and profitable to the visitors as 
possible. The longest stop—of ten minutes—was 
made at Racoon Creek, to allow the visitors to 
examine the combination truss bridge built over 
that stream by the Clinton Bridge Co. The distance 
from Indiauapolis to Decatur is 152.5 miles, and the 
time occupied in running it was 3.6 hours, or at the 
rate of nearly forty-two miles per hour, although 
faster time than that was made in places; in fact, a 
mile a minute for some miles having been accom- 
plished. The I. D. & 8S. Railway deserves more 
than passing mention. It is almost wholly a New 





in February, 1873; since that time it has been 
maintained and the property preserved in good | 


/company are erecting very fine and 


throttle could let on! pany’s ground; the rolling-stock is mostly all new 


and of the best that the Barney & Smith Car Man- 
| ufacturing Co., and the Pullman Car Co., have 
ever turned out of their shops, as both of these 
companies are heavily interested in the road itself, 
| The road is run mainly for the local traffic afforded 
by one of the richest farming regions in America, 
but the through traffic in freight and passengers is 
| also diligently sought for and accommodated. The 
capac ious 
shops and other buildings at Indianapolis, the line 
is being fenced with barbed wire throughout its 
entire length, the track is being placed in the best 
possible condition, and the evident intention of 
the company is to make some money henceforth, 
by being in a condition to please their patrons, 
After a hasty lunch at Decatur, the party were 
taken charge of in the special train kindly provided 
for them by the Wabash Railway Co. and in two 


| hours fifteen minutes the run of 111 miles to St. 


Louis was made, being a little over 49 miles per 
hour. Messrs. Clark and Hopkins, General Super- 
intendent and Secretary toGeneral Manager Gault, 
respectively, accompanied the party from Decatur 


| to St. Louis, assisting by their courteous attention 


in adding additional interest to the rapid, but 
rather dusty and exhausting ride. There was gen- 
eral rejoicing when the train ran over the * big 
bridge,” through the tunnel, and into the Union 
Depot at the smoky western metropolis, whence, in 
a few minutes, all were safely landed at the Lin- 
dell, where, names having been previously regis- 
tered, rooms were finally assigned, to which the 
weary and badly begrimed travelers as quickly as 
possible made their way to prepare themselves for 
a late dinner. 


On Tuesday at 10.30 a. m. the Convention, was 
called to order in the hall of Washington Uni- 
versity, by Secrétary Bogart, who explained that 
in the absence of the President, Mr. Albert Fink, 
who leaves for Europe next week, and therefore 
could not attend, he would callon Mr. Jas. B. 
Francis, of Lowell, Mass., First Vice-President, to 
preside temporarily. Capt. Jas. B. Eads was then 
elected Chairman of the Convention, and Mr. Wm. 
P. Shinn, Vice-Chairman. 

Captain Eads, who was received with loud 
applause, spoke as follows: ‘Gentlemen of the 
Convention—I feel profoundly grateful for this 
evidence of your regard. To be called upon to 
preside over the deliberations of the Society of 
Civil Engineers, numbering as it does among its 
members many of the most eminent engineers in 
the world, whose originality of conception, bold- 
ness of design and high scientific attainments 
have added so much lustre to the profession 
at home and abroad, should certainly fill 
the ambition of every member of tie 
society. I therefore repeat to you that I 
feel deeply sensible of the high honor which you 
have conferred upon me. As the profession of a 


ance if I commit any errors in that particular, and 
as ergineers are not expected to be orators, I shall 


condition, and in February of this year the division proceed at once to the order of business. We have 


from Indianapolis westward, sixty-eight miles, was 


an orator present who will address the convention, 


completed, and the whole line thrown to open traf-| the Honorable Mayor Henry Overstolz, of St. 
fic. Itis in direct connection with the Pennsylvania | Louis.” 


| Railroad system at Indianapolis, and with the Great 


Capt. Eads then appointed Mr. J. B. Moulton 


‘Wabash line at Decatur, lll., thus forming an im- | and Mr. 8. M. Johnson a committee to escort Mayor 
portant link in a through direct line from New York | Overstolz to the platform, and introduced him to 


and Philadelphia to St. Louis and all points west | 


of that city. Its running time is made to compete 


the convention as follows: ‘‘I take pleasure in in- 
troducing my personal friend, the Honorable 


with that of other rival routes, and the time from | Henry Overstolz, whose statesmanship, good judg- 
New York to St. Louis over it is the same as by the | ment and careful administration of our city affairs 
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have done so much to advance the prosperity of |The following is the programme of the Conven-| considerable note and well known in railroad 


our city.” 

Mayor Overstolz, who was greeted with much | 
applause, said : 
dress, has paid me a compliment which I think you 
gentlemen will say I don’t deserve—a compliment of 


‘* Captain Eads, in his short ad-| be at the Lindell Hotel. The 


tion: 
PROGRAMME. 
The headquarters of the society during the convention will 
Secretary's office 
| parlor 22. 
| The wetness of the convention will be held in the Washing- 
y. 


| ton Univer on the south-west corner of Washington 
| avenue and Seventeenth street. 


will be in| 


circles, goes to Mexico, where he is to have th» 
| general management of the surveying of t)y. 
| Mexican National Railroad. 

| Mr. Wm. B. Brinsmade died at Washingtoy. 
; Conn., May 15, aged 61 years. He graduated 


being an orator. That is one of my weaknesses,| From Lindell Hotel take yellow cars on Washington | Yale College in 1840, and became a civil engineer 


that I can’t make public speeches. I have written 


my address and I will read it.” 

The Mayor proceeded to cordially welcome the 
members of the committee on behalf of the people 
of St. Louis. 


He continued: *‘ Gentlemen, you meet to-day in 
the great inland city of the continent, one whose 
history and development, and that of the magnifi- 
cent regions surrounding it, constitute one of the 
most marvelous chapters in the record of Ameri- 
can civilization. Within the space of almost half 


acentury a mighty people and a metropolis, the | 


commercial influence of which is felt through- 
out the globe, have been created. The time 
is not yet beyond the memory of living 


men when St. Louis was buta river village and the | 
Valley of the Mississippi was almost in a state of | 
This swift transformation scene, this | 


nature, 
*‘ miracle-play ” of history, is full of solemn sig- 
nificance and beauty, but chiefly does it illustrate 
the irresistible power of human energy when 
guided by the improved instruments and principles 
of modern knowledge. 


’ 


“IT allude to these things, gentlemen, not from 


any spirit of enthuiasm for the city of my home, | 


but because there are facts connected with the 
rapid advance of St. Louis that have educated our 
people to appreciate properly, and to respect pro- 
foundly, the glorious profession of which this con- 
vention is at once the exponent and_ repre- 
sentative. The natural advantages of location, 
the settlement and cultivation of the vast 
agricultural lands 
sides of us, might ultimately have made 
St. Louis an important city, but only by a slow 
process stretching through many ages. In the 


olden time, in the gray and flickering dawn of | 


civilization, cities and their commercial influence 


were slow of growth, and progress could only be 


accelerated by making them the seat of imperial 
power. It is only in modern times that it became 
possible to compress civic growth within the limits 
of a century or less.” 

Referring then to the product and fruits of the | 
science of engineering and enumerating some of 
its achievements, especially in St. Louis, he said: 
‘* Hence it is evident, gentlemen, you are among 
friends and admirers, and this feeling should assist 
the enjoyment of your visit. The President of our 
Board of Improvement and the Chief Engineer of 
our water-works are, I believe, members of your 
society; also our distinguished citizen, Jas. B. Eads, 
whose bold and original genius has done so much 
for this city, in the great steel arch bridge over our 
river, and for the country generally, in the suc- 
cessful execution of the jetties. To a former 
member of your society, the late Mr. Kirkwood, 
this city is indebted for the original design of our | 
water-works system.” 

The Mayor concluded by refering to the variou, 
objects of interest to civil engineers within the 
city, which were well worthy of a visit, and once 
more cordially welcomed the conventton to St. 
Louis. ‘ 

Captain Eads, as chairman, responded, saying: 
‘*On behalf of the convention, I beg to tender you | 
their sincere thanks for the cordial reception they 
have met with at the hands of the city.” 

Announcements for the day were then read by 
the Secretary, after which Mr. Chas. B. Brush 
read the first paper, entitled ** The Hudson River | 


| 


stretching out on all) 


avenue. 

Members of the society and guests of the convention will 
please report at the Secretary's office in the hotel im- 
mediately upon arrival. 

The following named railways have kindly pone special 
trains at the disposal of the convention for the excursions 
indicated in the p mme. The Missouri Pacific Railway, 
the Wabash, St. Louis & Pacific Railway. the St. Louis, Iron 
| Mountain and Southern Railway, the St. Louis, A. & T. H. 
R.R. Co.: the E. St. L. & C. R. W. and the Union Transit 
Co., St. L. & San F. R, R. 

The various mannfacturing establishments named in the 
programme extend invitations to the conventions to visit and 
| inspect their works, 

e St. Louis Club also extends its hospitalities to mem- 
bers of the convention. 

Special committees for each day are designated in the 
programme and will be recognized by red rosettes. 

TUESDAY, MAY 25. 

The convention will assemble at the Washington University 
at 10:30a m. 

Address of welcome by Hon, Henry Overstolz, Mayor. 

Adjourn at12 m. Lunch at hotel. 

Leave Union De at 1:30, by Wabash, St. Louis ana 
Pacific Railway and arrive at St. Charles at 2:15 p. m. 

Inspect St. Charles Bridge. 

Leave St. Charles at 2:45 p. m. and return by steamboat. 

Arrive at the St. Louis Water-Works at 5:45 p. m. 

Leave water-works at 6:30 and land at the bridge at 7 p. m. 

Evening session at 8 p. m.—Address on 
neering in America, by ©. Chanute. U. E.. Vice-President of 
the society . 

Special committee for the day.—C. Shaler Smith, John C. 
Gault, Thomas J. Whitman, A. C. Chaphe, Thos. McKissock. 


WEDNESDAY, MAY 26. 


ST. LOUIS ENGINEERS’ CLUB DAY. 

Session from 9 a, m. till 12 m. 

Atl p.m. take steamer Elon G. Smith, at foot of Wash- 
ington avenue, Lunch on the boat. 

Arrive at Vulcan Steel-Works at 2p m 

Visit Vulcan Steel-Works, Western Iron Boat Building 
Company, Jupiter Furnace and Missouri Zinc Works until 
3:15. 

At this point the excursion will divide into two parties. 

Party No. | will take Missouri Pacific Railroad at 3:45 and 
go via Kirkwood to Cheltenham, arriving at 4:45. There 
visit St. Louis Smelting Works and Laclede Fire Brick 
Works, and leave at 5:45. arriving at Union De 

Special committee,—Fred. Shickle, J. H. 
Talmage. 

Party No. 2 will leave the Zinc Works at 3:45 and cross the 
river on the steamer Elon G. Smith to the Meier Iron Works. 
At 4:30 leave Meier [ron Works by East St. Louis and Caron- 
delet Railway and go to National Stock Yards. 

Special committee.—-B. Warren, Chas. Pfeiffer, Wm. 
Taussig, Claude Freeman. Jno. W. Conlogue. 

Evening session at 8 p. m.—Business meeting. 
| THURSDAY, MAY 27. 
| EXCURSION TO IRON MOUNTAIN, PILOT KNOB AND CRYSTAL CITY. 


Leave Levee and Washington avenue at 7:30 a. m. on the 
St. Louis, Iron Mountain & Southern Railway. 

Arrive at Iron Mountain at 10:45 a. m. 

Leave Iron Mountain at 11:45 a. m. 

Visit Pilot Knob at 12 to 1:20 p. m. 

Arrive at Arcadia at 1:30 p. m 

Dinner. 

Leave Arcadia at 2:10 p. m, 

Arrive at Crystal City at 4:30 p. m. 

Leave Crystal City at 6 p. m. 

Arrive at Washington avenue at 7:30 p. m. 

Special Committee—E. D. Meier, A. W. Soper, L. M. John- 
| son, W. P. Shinn, J. H. Morley. 


FRIDAY, MAY 28. 


Session from 9 a.m. to 12 m. 

In the afternoon carriages will be at the disposal of mem- 
bers to visit such places as they mee doen. such as Shaw’s 
Ga:den, Fair Grounds, Merchants’ change, Cotton Com- 
= Works, American Wine Songeng 2 cellars, National 

pone Block Company's Works, Wood-Preserving Works, 
etc., etc. 

Special Committee—Charles A. Smith, Theodore Allen, A. 
H. Blaisdell. 

——— ; - dinner ores a at 7:30 p. m. 

e following papers have nm announ fer presenta- 
tion during the eavention: ° 

The Hudson River Tunnel, by Spielmann & Brush. 

Peruvian Tunnels, by O. F. Nichols. 

Tensile Tests of Cements and an appliance for more accu- 
rate deter.uinations, by D. J. Whittemore. 

American Cements, by F. 0. Norton. 

a Canal Locks and their operation by steam, by Ashbel 


Welc 
The —— section of a canal, by Ashbel Wesh. 
‘ ome. renepometion versus Rapid Transit and Delivery, 
y M. Coryell. ' 
Practical Consequenves cf variations of the wet sections of 
rivers under general and special conditions, by R. E. Mc- 
ath. 
Suggestions and Notes in toa new decimal system 
of ine and measures, by T. S. Sedgwick. 
The Tay Bridge, by Ashbel Welch. 
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g Strength of Wrought-Iron Columns, by 


“Web Strains in Simple Trusses, by E. Sweet, Jr. 
- ——— oe —— 


PERSONAL. 


Gen. Silas Seymour has been chosen vice-presi- 
dent of the Massachusetts Central Railroad; he is 
also consulting engineer. 


George W. Howell, Civil Engineer, has charge of 


ebec Harbor Improvements, by J. Vincent Browne. 
: Uitimate OCripplin w 


rogress of engi- | 


After working on several roads, he went t» ¢), 
| Connecticut River Railroad in 1857, and was finaily 
made superintendent. He resigned that positio) 
| on account of ill health in 1868, and has since done 
| no active work. 


| Max A. Zurcher, Civil and Mechanical Envines 
| of Chicago and New York, will open a general en- 
gineering office in Denver, Colorado, in about on 
month. Mr. Ziircher has been engaged during the 
past seven years in bridge engineering of every 
description. He has been connected with the 
American Bridge Company of Chicago, being the 
first assistant engineer in charge of the construc- 
tion and erection of the Point Bridge at Pitts. 
burgh. He was also in charge of the oftice work 
| of the Gilbert Elevated Railway at Phoenixville, 
| and was general inspector at same place for the 
40,000-ton contract for the Metropolitan Elevated 
|Railway—in both cases being in the employ of 
| Clarke, Reeves & Company. He has also been 
employed by J. H. Linville, Alfred P. Boller, ete. 
| His theoretical and practical mechanical educa- 
| tion and experience will enable him to thoroughly 
execute any work with which he may be in- 
trusted. 

| DEPARTMENT OF PUBLIC WORKS. 
soles 

| The report of the Department of Public Works. 
this city, for the quarter ending March 31, 1ss0, 
has just been forwarded tothe Mayor. — The total 
expenditures were $471,616.99. In this quarter 
the Croton aqueduct was strengthened by the ad- 
dition of 1,253 cubic yards of retaining walls. 6°, 
miles of water-pipes were laid 113 fire hydrants were 
set. The house inspections to detect leaks in 
plumbing and willful waste were continued, 10,675 
inspections having been made, resulting in the 
detection of 2,294 cases of leak or waste. In the 
three months, 414 water meters were placed in 
buildings. The number in use at the close of the 
quarter was 1,812. The reduction in the rate of 
water furnished through meters from 15 to 7.5 cents 
per 100 cubic feet took effect April 15, and has 
given general satisfaction. The revenue from this 
department was $120,288.31. 

Commissioner Campbell says that the work of re- 
paving the streets has been hampered by the Su- 
preme Court decision that flagging. curbing or 
guttering is the same as paving, and that under 
the law which prohibits assessments for re- 
paving, no assessment for paving ean be lev- 
ied where a _ prior assessment for curbing, 
guttering or flagging has been made. There are 
about fifty miles of streets in the upper part of the 
city which have been graded, curbed and guttered, 
but not paved. Under the present ruling this 
work would have to be done at the expense of the 
city government. 

The Commissioner remarks, in regard to the 
laws regulating the letting of contracts, that : 

‘‘ The submission of irresponsible bids for public 
contracts is a source of great annoyance to the De- 
partment, delay in the execution of the work. and 
ultimate loss or injury to public and private inter- 
ests. Under the present law, bids can only be set 
aside if they show irregularity on their face, or 
| positive evidence of irregularity can be obtained. 
fe sureties on a bid may be worthless, and the 


a. may be morally convinced that the 
idder has no intention or ability to perform the 
contract. Yet the bid must be received, and if 
the sureties are rejected the work must be re- 


advertised and re-let. Any person so disposed may 
‘thus become the lowest bidder for any work, 
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Tunnel,” which was illustrated by lithographs | 2 construction of the additional storage reservoir, without any intention to perform it, or power 


distributed to those present, of whom there were | 0f about sixteen million gallons capacity, now/in the Department toe 
being built by the Aqueduct Company of Morris- | 


117 in number. Mr. J. J. R. Croes read a paper 
on * Peruvian Tunnels,” by O. F. Nichols, who 
was not present. The meeting then adjourned; 


town, New Jersey. 
Colonel Henry Greenweod, a civil engineer of 


oree its performance. 
In several recent cases évidence had been ob- 
tained that the affidavits of the supposed sureties 
on the are fictitious, and two of the most 
flagrant cases have been submitted to the District 
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yney for the purpose of having the guilty 
ms “prosecuted and punished. is may be 
remedied either by requiring a cash deposit of 
moderate amount with each bid, or by giving 
power to the head of the Department, in conjunc- 
tion with the Comptroller, to set aside irresponsible 
pids, and award the cuntract to the lowest bona fide 
hid, or by requiring sureties to be approved and 
become bound to the city for the performance of 

the work before the bids are received.” 
<9 ++ 2 


A NEW CEMENT. 





We have on several occasions directed attention 
to the very important question of the satisfactory 
utilization of the slag produced from blast-furnaces. 
In past years this product has been accumulating 
toa vast extent, and the iron-masters have been | 
put to enormous expense and inconvenience in pro- 
viding places of deposit for many millions of tons 
of this, until very recent date, comparatively use- 
jess article. It istrue that in some few instances it 
has been employed in filling up shallow bays, and 
even for making roads in the immediate vicinity of | 
the works where it is produced, and where other 
more suitable material cannot be conveniently sup- 
plied; but for both these purposes the demand has 
heen extremely limited,and in the vast majority 
of cases it has been got rid of as so much rubbish. 

One very important use to which blast-furnace 
slag has been proposed to be put. has been in the pro- 
duction of bricks for building purposes, and for 
this application Mr. Charles Wood, the manager of 
the Tees Iron Works, Middlesbrough, obtained a 
patent in the year 1873, and full descriptions of the 
processes employed by Mr. Wood have appeared in 
our columns. More recently we had occasion to 
speak of a patent obtained by Mr. Frederick Ran- 
some (who for nearly forty years past has been 
prominently before the scientific world as the in- 
ventor of several ingenious ard valuable processes 
for the manufacture of artificial stone) for the pro- 
duction of an eminently hydraulic cement, in| 
which the slagsand from the blast-furnaces forms a 
conspicuous and very important feature, and of | 
this cement we have now something more to say. | 
Good Portland cement, which now enters so large- | 
ly into the construction of all hydraulic and sub- | 
stantial building operations, is, as our readers are | 
aware, a compound of silicate of lime and alumina, | 
and contains about— 
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This composition is generally obtained by intimate- 
ly mixing chalk and clay, this mixture being 
burnt at a very high temperature into an extreme- 
ly hard clinker, which is subsequently ground to a 
fine powder. Mr. Ransome having been applied to, 
to produce a cement possessing the strength and | 
valuable hydraulic properties of Portland cement, | 
was not slow to appreciate and avail himself of 

the valuable results obtainable by a combination of 

the slag sand from the blast furnaces with an addi- 

tional quantity of lime. He at once commenced a 

series of experiments, and succeeded in producing 

acement of a most delicate color, possessing extra- 

ordinary hydraulic powers, and acquiring great 

strength, increasing with age. Thus at three days 

it was stronger than Portland cement at seven days; | 
in seven days it wasstronger than Portland cement 

at three months; at fifteen days it was stronger 

than Portland cement at twelve months; and at 

twenty-eight days it was stronger than Portland 

cement at seven years. The foregoing results 

were obtained by mixing the slag sand, supplied by 

the Tees Iron Company, with the white chalk of 

Essex, in the proportion of about 1 ton of slag sand 

to 194 tons of chalk, and subsequently burning the 

same inan ordinary cement kiln. The composition 

of the slag sand above alluded to was, as stated in 

our former notice, found by analysis to be— 

Silica 


! ws. 3825 | 
Alumina... . 22.19 | 
LIM, 54 sce meee ees ... 3L56 | 
Magnesia... et Natataie. iinondige  apaibs+ wectapces 4.14. 
Calcic Sulphide... 2.95 
Proteuide MGR, 6005002. TIA alee kes 1 


Mr. Ransome has, however, ascertained that he is 
abletoobtain a still stronger cement by the em- 
ployment of slags containing a higher percentage 
ofalumina. It was long since discovered and re- | 
ported by M. E. Fremy and MM. Rivot and Chatony 
inth-ir admirable works on cements, ‘‘ That alum- | 
‘nate of lime is the principal hydraulic agent in ce- 
mente. _ M. E. Fremy attributes the setting of a 
'ydraulic cement to two chemical actions: (1) To 
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The results arrived at by M. Ransome fully cor-. 
reborate these views, and by attaching full im- 

ee to the presence of alumina, Mr. Ransome 

148, as we have mentioned, succeeded in greatly 

increasing the strengih of the new cement. Sam- 

ples which we have seen show remarkable hard- 

ness and closeness, and the material in fact prom- 

ises to be an exceedingly valuable one. By the em- 

ployment of blast-furnace slag sand the great pro- 

portion of the expense involved in the production 

of the clinkers used in the ordinary process of man- 

ufacturing cement is avoided; the cost of fuel and 

the expense of grinding being hence reduced, 

while a useful application is found for what has 

been until recentiy a waste product. The Ransome 

cement as made from the blast furnace slag sand | 
without the admixture of any coloring matter, is 

of an exceedingly pleasant tint, while any desired 

celor can be given to it as desired by the addition 

of suitable coloring materials. Altogether Mr. 

Ransome may be said to have created a new branch | 
of industry of value alike to engineers, architects, 
ironmasters, and cement makers, and we are not 
surprised to learn that heis meeting with the co- 
operation of many of our leading mcn_ in- 
terested both in ouriron and cement manufac- 
ture.— Engineering, May, 7. 
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WIND PRESSURE PER SQUARE FOOT. 

At arecent meeting of the Scottish Meteorologi- 
cal Society, Mr. St. bhp Vincent Day, C. E., spoke 
upon the great importance to engineers and bridge 
builders of having accurate records of the velocity | 
of the wind. Having seen remarks in the news- 
papers that the Forth Bridge had been passed by 
the railway authorities and the Board of Trade, he 
had made inquiries respecting the calculations on 


| which it had been based, and he had found, on the 


authority of the Astronomer Royal, that only 10 
pounds per square foot had been allowed for wind 
pressure. Engineers had consicered the matter, 
and he believed they had reported that with 
regard to wind pressures they had found nothing 
upon which they could place any dependence, ex- 
cept the old tables of Smeaton. which put down 
the pressure of the wind at from 7 Ibs. to 12 Ibs. 
and 13 lbs. to the square foot. Numerous wind | 
pressures, Mr. Day showed, had been recorded | 
since then by Professor Rankine, Professor Piazzi | 
Smith, and Dr. Robinson, Armagh, the last men- 
tioned of whom had stated that the gusts of one 
es storm, which was half a mile in breadth, 
lew at the rate of 125 miles an hour for six min- 
utes continuously. What would become of the 
Forth Bridge in such a gale asthat? But of course | 
the bridge as at present devised was not going on. 
He had that from the Board of Trade. The report 
of the 


engineers had been set aside, and 
the strains as yet were still unsettled. 
As to the pressure on the Tay Bridge on) 


the night when it fell, the wind would, of course, 
blow with much greater force down the conical 
valley of the Tay than it would in the open; and, 
according to Dr. Robinson, nearly one-third would 
have to be added to its velocity near the bridge, 
owing to the contraction there of the Firth. 3 
Robinson had also said he had no doubt that the 
vertical effect of the wind resisted by the water 
below and by the pressure of the head above would 
tend to lift up the whole bridge off the piers. On 
Feb. 20, 1877, a storm was recorded at Holyhead, | 
the gusts of which blew at the rate of 200 miles 
per hour; and on Nov. 16, of the same year, there 
was a storm which blew at 180 miles an hour.— } 
The Architect. 
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WORK ON THE LONDON DOCKS. 

Hitherto the one entrance to the Victoria Docks from | 
the Thames has been at Blackwall Point, but now there 
is a dock capable of receiving all vessels, no matter what 
they might be. Three and a half miles of walls have 
been built, inclosing ninety acres of water. These 
** walls ” are 40 ft. high, 5 ft. thick at the top and 18 to | 
19 ft. thick at the bottom, the whole of this enormous | 
mass being composed of solid concrete, for which 80,000 | 
tons of Portland cement have been used. 
4,000,000 cubic feet of earth have been dug out. | 

The excavations have gone through submerged forests, | 
and among other curiosities dug out have been a rein- | 


deer’s horn, a Roman vase, and what is su to be 
an ancient British canoe carved out of solid oak. The 


latter is now in the British Museum. The new entrance | 
below Woolwich will save about 344 miles of river navi- 
ation, which, in the case of vessels of heavy oan 

of course, a matter apne importance. The } 
and St. Catherine’s Victoria Dock companies are 
now prepared for vessels of all kinds, not excluding the 
las iron clads of the British navy. Thecost has been 
estimated roundly at £1,000,000. The docks will take 

about a fortnight to fill, and the ceremonial 


| haust, but in this case, the latter 


‘like the preceding example, simply involves 
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A PRACTICAL TREATISE 
STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, Ene. 


CHAPTER VIL. 
SLIDE VALVES: CONSTRUCTION. 


Very many modificatons and changes are made 
in the simple form of short D slide valve, which 
has been assumed at work in the preceding illus- 
trations of the subject. The reasons for these 
changes are generally local convenience: improved 
economy in the use of steam, or else lessened pow- 
er required for working the valves, 

In fig. 1, Plate XLII. two short D slide valves of 


| the usual construction are connected together and 
| moved by one eccentric. The exhaust port is elong- 


ated considerably, and cast with the valve faces, 
so that the steam ports are shortened, and less 
steam is required to fill them, at every time when 
admission is made to the cylinder. 

Fiz. 2 represents an arrangement once much used 
for large engines, and low pressures of steam, but 
now seldom employed. It consists of two sliding 
plates, each with a Jong semi-cylindrical D-shaped 
elongated back. A packing of hemp or other ma- 
terial is inserted through two doors C C, and 
screwed up against te back of each valve, so as to 
prevent steam passing between the packing and 
their outer sides. All movements of this double 
valve are made by one eccentric in the usual man- 
ner; but as steam is admitted by their inner edges, 
it is necessary to set the eccentric exactly opposite 
to the position it would have were a valve like fig. 
1 under consideration. There are two exhaust pas- 


| sages EE, one above and the other below the slide 


valves, and both in connection with the condenser; 
sometimes, to advoid the upper passage, the two 
slide valves are cast in one piece, with a pipe con- 
necting them together, so that ail exhaust steam 
from the upper side of a cylinder passes through 
the body of the valve itself, and so arrives in the 
condenser. Such an arrangement forms the or- 
iginal long D slide valve, not illustrated. and now 
superseded by other more modern plans. 

ig. 3 carries out the same ideas indicated by 
the design of fig. 1, for the purpose of shortening 
the steam passages by lengthening that for the ex- 


peseee is cast in 
orming 4 part of 


the body of the valve, instead of 


| the cylinder or valve case, and the exhaust outlet 


is covered by an extension of the valve, in such a 
manner that steam only passes through the valve 
itself when exhausting from the upper port, but all 
exhaust steam from the lower port is conveyed 
away exactly as usual in the short D slide valve. In 
order to have theexhaust port below the two steam 
ports, it becomes necessary to reverse the action of 
this valve, in the same way that the action of fig. 


| 2 is reversed, so that steam is admitted past its in- 


ner edges, and the lap is placed there also. This, 
lac- 
ing the eccentric exactly opposite to the position 
it would have for driving such a valve as fig. 1. 


|and makes no other change in the distribution of 


steam. Valves constructed as in fig. 3, are called 
by the apt name of ‘‘ Leech valves” in some parts 
of the country, and as they are often very heavy, it 
is usual to provide a method of ererns them by 
direct steam pressure, instead of a balance weight. 
In the present instance the valve belongs to a beam 
engine, and stands vertically, and steam pressure 
acts below a plunger of sufficient area open above 
to the atmosphere: as this plunger is directly at- 
tached to the valve, and the pressure underneath 
has been calculated equal to the weight of the 
valves, all dead weight is taken off the weigh bar 
levers, and nothing remains as work for the eccen- 
tric. except that which is inevitably due to friction 
of surfaces, and the usual losses in transmission of 
power. 

Fig. 4 is a valve similar to the last, with an ad- 
ditional e cast through it. The object of 
this construction is to direct admission of steam in- 
to the two cylinders of a compound beam engine by 


asinglevalve. Both eer stand close together 
and steam first enters below the piston of the small- 


er high-pressure cylinder, through the port marked 
H B, until further supply is cut off by the slide 
valve. Meanwhile, the upper port of this cylinder 
marked H T’, is in direct communication, though 
the valve, with the bottom ports of the low-press- 
ure cylinder, marked L B, and its top port L T, 
communicates through the valve again, with a 
eondenser. In following the progress of steam 


1 opening will 
per bar sar - nee of lime, and, (2) to the saeus 8,008 workene: "600 or re nef 17 or ie 1c. | 
ston of hydrate of lime upon the silicate of lime | ; sea; Sean“ ” 
and the silicate of alumina and. [i “elsioin.. nel | comotive engines, 3 steam ‘“ navvies,” and a great quan- 


; tity of minor machi of various kinds, have been en- | 
n all cements, and in this case act as puzzolanas. ! gaged since 1875 on thie work. x 


through an arrangement of valves such as now 
described, it will be remembered that the Dee 
desired is to admit high pressure steam into whe 
smaller cylinder, and permit it to expand there to 
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some extent; then admit the same steam after its 
first expansion into the larger cylinder, so that by 
a second expansion it may deliver all the power 
which can be advantageously gained; and finally, 
when its pressure has become greatly reduced, ad- 
mission is given to the condenser, where its large 
volume is then reduced to nearly the space occu- 
pied by an equivalent weight of water. Such 
valves as this one cannot be recommended where 
high pressures of steam are used. unless provided 
with means for balancing the heavy load caused 


to the low-pressure cylinder, according to the reg- 
ulation of another valve shown in figs. 7 and 8. 
This is a double-ported slide, so design 


rt. 


quired for a certain area of steam passage through 
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SLIDE VALVES 


Fig 2 
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through the large area of sliding face exposed. | the valve, and the convenience of such a reduction 
Moreover, as there are no ready means for varying in travel is very great, particularly where, as in 
the rates of expansion in each cylinder, it remains | marine engines, the space allowed is limited in ev- 
problematical whether advantages gained by their oe 
elegant design and simple construction are not ALANCED SLIDE VALVES.—The pressure of steam 
more than counterbalanced by the absence of any | existing against any of the foregoing slide valves 
but the most troublesome means of adjustment, | causes friction between their surfaces and those 
and such valves must stand at considerable dis-' of the cylinder faces against which they move, 
advantage, compared with a double set of variable and this friction involves an expenditure of power 
ex ion valves, as shown by Plate XXVIII. | to overcome the resistance which it _—. un- 
igs. 5 and 6 are sectional illustrations of a slide | less means are provided to relieve the pressures, 
and ex ion valve, belonging to the high-pres- ‘and so diminish or else annul the friction 
sure cylinder of a compound marine screw engine | altogether. 
of the vertical type. Inlet of steamis determined! In comparatively large slow-moving engines 
by the ported slide valve, while the rate of expan-| with low-pressure steam, any power expended in 
sion depends upon variations in stroke of the ex-| moving slide valves bears but asmall proportion to 
pansion valve, which cuts off steam by its inner | the entire power developed, so that the loss is fre- 
edges, while there is a considerable lap on the outer | quently a, as being a smaller evil than the 
edges of the slide valve. After passing through | complica: ment of slide valve often em- 
the high-pressure cylinder, the steam enters a’ ployed to diminish it. But where, as in locomo- 


closed chamber or reservoir, from which it passes | tives, marine, or winding engines, the yal, 


as to short- 
en its stroke by what amounts toa widening of the 
In the positions drawn, steam is entering 
th the ports to the lower side of the Jarger cylin- 
der, and passing away tothe condenser through | 
both ports of the upper side of the cylinder. By | curately what is the force required to move 4), 
this arrangement half the eccentric stroke is re-| valves while they are under steam pressure; gy, 
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quire to be much handled, the very great jaboy, 
caused by their friction renders it necessary \,, j,.,, 
vide a supplementary engine to start, oF reverse. 
such enginse, unless indeed means are e1)j)\oy;.j 
for balancing or removing the pressire 
altogether. 

It is an interesting question to determine 


ac- 


some experiments made on a locomotive jy: 
ing tothe South-Western Railway Company je; 
very directly upon the elucidation of 4), 
problem. 

Figs. 1, 2 and 3, Plate XLIII,, are sections of , 
locomotive valve in three positions; its length j 
101¢ inches, and width 17 inches; the lap 1 inc) 
and the full eccentric stroke 4 inches. Steam aij. 
mission may be taken as occurring through one. 
third of the stroke, as shown by the imaginary jy. 
dicator diagram 95, and the area under pressure 
during admission of steam is measured from tho 
inner edge of the steam port D, to the outer eng 
of the cylinder port facing, a length of 10 inches 
giving an area of 170 square inches. During ti), 
remaining two-thirds of the stroke, when steam js 
cut off from entering, the whole surface of th, 
valve is subjected to full steam pressure, namely. 
104g inches X 17 inches, or an area of 178 sjuary 
inches. The average of these areas leaves 174 
square inches, which, at a pr ure of 125 Ibs. per 
square inch, gives 22,000 Ibs. on the back of the 
valve, that is, nearly 10 tons. But the pressure 
underneath the valve has to be deducted from the 
Let abové, in order to give the real pressure 

ownward. 

During two-thirds of the stroke, when exhaust- 
ing, the open hollow area underneath the valve, 
eo 18 square inches, is subjected toa 
pressure of 5 lbs. per square inch, due to exhaust 
steam alone; and during the last third of the stroke. 
this area is subjected to the mean pressure of steam 
while — from the cylinder as shown by fig, 
8, namely, 16 lbs. per square inch. 

When steam is cut off, and expands during the 
middle third of the stroke, the valve surface cover- 
ing the steam port is subject to its upward press- 
ure, which av 81 lbs. per square inch; while 
during the first third, compression acting under- 
neath the same area gives an average of 33 Ibs. per 
square inch. 

Taking each of these amounts separately, for the 
purpose of obtaining an amount to deduct from 
the downward pressure, it will be found that the 
inside of valve measures 6 inches by 1414 inches, 
and its area is 87 square inches. The steam port 
measures 114 inch by 1444, and its area is 18 square 
inches. 

The pressures acting underneath the valve in 
the first third of the stroke amount to 435 lbs: in 
the second third, to 1,901 Ibs.; and in the last third 
to 2,138 Ibs., and these give a mean pressure of 
1,490 Ibs. throughout. en this is deducted from 
the original 22,000 due to the full pressure on the 
back of the valve, it leaves actually a pressure of 
20,510 lbs. = 9 tons, upon the back of each valve; 
or 18 tons onthe back of both in this locomotive 
e e. 

he experiments to ascertain how much power 
was required to move a slide valve against the 
friction caused by the heavy load upon it, consist- 
ed .in removing the link motion and attaching 
a lever of the proportion of 20 to1 to the valve 
spindle, and then hanging a weight to a cord, of 
such an amount as should cause a movement of the 
valve while a pressure of 125 Ibs. per square inch 
was maintained in the valve chest. In the first 
experiment, which was repeated several times, it 
was found that 308 Ibs. on the end of the lever, or 
6,160 Ibs. on the valve spindle, sufficed;to commence 
a movement from a position of rest, with rapid ac- 
celeration after once starting. But in order to 
ascertain the pressure necessary to overcome fric- 
tion when the valve was actually moving, a small- 
er weight was attached, and several experiments 
indicated that 231 Ibs. on the lever, or 4,620 lbs. on 
the valve, kept it in motion when started by hand, 
and this pressure, ee aa the travel in feet 
per minute, divided by 33,000, gives the horse- 
power absorbed in actually moving this unbel- 
anced valve. But in addition to moving the 
valve, a considerable friction occurs on the excen- 
tric straps, which are 14 inches in diameter, and 
taking a co-efficient of off for friction, the total 
ressure is close upon 6,000 Ibs., when reduced to ¢ 
vel of 8 inches for each revolution of the 


long- 


speed of 200 revolutions per minute, Cor 
responding to 42 miles per hour, the indicated 
horse-power of a pair of 17-inch cylinders with *° 
inches stroke, is 10 ho wer per pound average 
, and us the average pressure of diagram, 
fig. 95, is 64 Ibs, per square inch, there is exertel 
a total of 640 H.P. 
During 200 revolutions the two valves travel 4 
distance of 266 feet, and the indicated horse-pow 
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required to provide a pressure of 6,000 Ibs. for this | india-rubber packing is used merely for preventing 
rate per minute is 48, so that about one-fourteenth | the passage of steam beyond what is simply an 
of the power of the engine is exerted to work its ordinary form of gland, while a series of coiled 
valves, and as the aces of these valves when | springs, inserted at intervals, press the whole con- 
tried were in excellent condition, it is difficult to | trivance against the smooth inner surface of the 
know what amount of power might not be con-| valve-box cover. 
sumed when they become worn and defective. None of these constructions are considered very 
if these experiments be taken as applicable to reliable in practice, for although the relief gained 
other pressures and proportions, it would appear | by their use may be great so far as absence of 
that with 22,000 Ibs. upon the back of a slide valve, | pressure on the valve is concerned, yet without 
a pressure of 6,000 Ibs. is required to move it when care and attention it is easy for much more steam 
in good condition; and this gives a coefficient of 27 | ; 
per cent., or perhaps it may be taken as a sufficient 
approximation that one-quarter to one-third of | 
the pressure exerted by steam on the back of a 
slide valve is the force uired to move it. 
So high a co-efficient leads to futher investigation, | 
and if the ve 1, 2and 3 be examined, it will be 
found that the rubbing surface in the three figures | 
amounts to 75 square inches; 71.25 square inches; | 
and 63.75 square inches respectively, and these | 
give an average of 70 square inches to slide under | 
an absolute pressure of 20,510 lbs. This amounts | 
to nearly 300 Ibs. per square inch—quite enough | 
to wear away the hardest surfaces. Although | 
such a pressure can be safely employed in the | 
case of shaft bearings, where lubrication contin- | 
ually returns upon itself, yet no engineer would | 
venture to reduce the area ex by pressure | 
of sliding contact, as in slide bars, to anything 
like the extent indicated by this slide valve. It is, 
no matter of surprise that such valves exhibit an 
abnormally large coefficient of friction, and wear 
rapidly away; and this is but one of numerous) 
cases, where precautions never neglected under | 
one set of circumstances, are so often ignored in a | 
case precisely parallel. 


PLATE 















Fig, 95. 

In the absence of other experiments conducted 
with different pressures of steam under other cir- 
cumstances, it is sufficiently clear that a _ 
great amount of power is wasted in working unbal- | 
anced slide valves, and no argumentis required to 
impressthe mind with the value of some method for 
voleain the waste, or removing it altogether. 
Thus a consideration of several typical plans for 
accomplishing so desirable an object ae fitly con- 
clude the important subject of the application of 
slide valves to direct the inlet, expansion and 
emission of steam from the cylinders of steam 
engines. 
igs. 4to 9, Plate XLIII. represent somewhat 
similar arrangements of balanced slide valves. In 
every case the valve-box cover is placed exactly 
parallel to the planed face of the cylinder ports, 
and rings are fitted in or upon the valves, to be 
held against the inner face of the cover by elastic 
packing. Pressure is removed from the areas en- 
closed within these rings by a e or opening 
leading to the exhaust, and according to the area 
enclosed, multiplied into the pressures per square 
inch, by so much is the pressure on the valve re- 
duced. Figs. 4 and 5 show a plan and elevation of 
a simple packing, which consists of two concen- 
tric rings, sometimes placed close together, but in hes 
this instance separated; and behind each ring an | to pass the sliding faces than would suffice as pow- 


elastic packing of india-rubber, or other material, | er to drive a valve unprovided with any method of | 
10 and 11, Plate) 


serves to hold them inst the valve-box cover, | balancing. 
and at the same time forms a steam-tight joint. Beattie’s Balanced Valve, figs. 

Wider rings of a somewhat different design are | XLILi.—This form of valve resulted from 
shown by figs. 6and 7 and 8 and 9. These exam- the experiments, already described, for ascertain- 
ples are provided with a projecting flange or lip all | ing the actual force n to move locomotive 
round their outer edge, so that this area ex to ves when subject to full steam pressure. 
steam pressure shall press the ring away al at , ) fo 
slide valve and against the surface upon which it | like the old D valve, and it slides inside a similar 
is intended to slide. In addition to this precaution- | jacket, G, which is fixed in by studs, H, H. Two 
ary measure, several grooves are cut in the upper | steam-tight peeking Beenie J, fit into suitable 
surface of the ring, so as to retard the of | ves, and are against the outer face by 
any steam which passes between the ru sur- | four coiled springs, S. set radially, the two ex- 
faces, in exactly the same manner as y | tre — pressing against inclined studs, as 
described and illustrated by fig. 1, Plate XXV.,| shown by se 11. These four spri cause a 
when the application of the system of grooves was —— 150 Ibs. against the jacket, equal to 6} 
under notice as applied to pistons of steam |/bs. of steam pressure per 
— ‘ whole area of rubbing 

igs. 8 and 9, Plate XLIIL.—In this example the !' rings. In order to maintain equilibrium laterally, 
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BALANGED SLIDE VALVES, 


Fig.2. 


uare inch over the: 
‘ace of the packing 
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there are two extra springs, T, shown in fig. 10, 
and these press outwardly with a total force of 
300 Ibs., to resist the steam pressure against the 
exposed annular areas of the outer faces of the 
rings, and so preserve a steam-tight joint between 
the outer face of each ring, and the contiguous 
side of the groove against which it lies. The lower 
part of the back of the valve rests upon the jacket, 
while its upper part is about y, to | clear, so 
as to permit the valve to leave its face, and allow 
the escape of any water which may lodge in the 


XLUL 





cylinder. 
exposed annular area to which reference bas been 


It is the area of this space which is the 


made as requiring lateral springs to resist steam 
pressures i it. But it will not do to remove 
all pressure from the back of the valve, for it is 
necessary to retain a sufficient pressure downward 
| upon its face, to prevent that face being lifted by 


The | steam pressure acting underneath the area of its 
the | body, B, is simi-cylindrical at the k, in form | 


ports, when the inlet has been cut off. As the 

space intervening between two packing rings is that 

where no pressure exists, it is only that 

their inner edges shall coinside with the outer 
| edges of the steam ports, when the valve stands 
in its central position, to give the requisite area 
relieved from pressure. 

-_ sg this mee be a. nee 
in the . or cast with a passage through from 
one end to the other, so as to allow steam to pass, 
and it is found that hard cast iron is preferable to 
| gun metal asa material for its construction; and 
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the packing rings are best made of cast iron 
also. 

Experiments similar to those already described 
were made to ascertain the power uisite for 
working this description of balanced valve, and it 
was found that a pressure of 1,960 Ibs. was necess- 
ary to start it from rest, while 1,400 lbs. sufficed to 
maintain motion once begun. This is partly due 
to the friction of the rings, but principally to the 
area still left exposed to steam pressure over the 
two parts, Assuming packing rings held up by 
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steam pressure, and not springs as illustrated, the 

area exposed amounts to 86 square inches, and the | 
pressure thereon at 125 lbs. per square inch to 

10,750 Ibs. If the coefficient of friction be taken 

as 10 per cent., this would account for,1,075 Ibs, 

out of the 1,400 ascertained to exist. 

In cost these valves were found to be about half 
that required for brass valves,.and their dura-: 
bility and cheapness in repair much greater, while 
the reduced power required to work them is 
sufficiently indicated by the saving of 2, Ibs. of 
coal per mile run, or 100 Ibs. per hour, at an ex- 
press speed of 40 miles. 

Another method of balancing valves is illustrated 
by the 8. 8S. “Evora,” designed by G. W. Jaffray, 
fig. 1. Plate XLIV., with the detail of the adjust- 
able back plate, shown by fig. 12, Plate XLITI. 
in this example the balancing is peculiar, as it is 
conveyed through the slide and expansion valves. 
and with this object the latter valve is prolonged, ' 
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made into the form of a hollow box, and thickened screws at back, about 3-inch centres; D, a frame 
soastoreach from slide valve’s upper sur- fitting loosely round C, and riveted round its outer 
face to the under surface of the edges to B, rivets placed at about { centres: /, 4 
relief late. The slide valve is similar to frame of wrought iron, through which the rive, 
fig. 1, XLIL., and the ex ion valve cuts pass in order to secure a steam-tight joint: S, the 
off steam by its inner edges. Fig. 12shows an en- slide valve, faced on its outside surtace, against 
larged view of one of the four adjusting screws of which the surfaced portion of D slides; and a coy). 
the relief plate at the back of the expansion valve. munication is made directly with the atmosphere. 
These screws draw the plate away from the valve, | or in some cases through the valve, intothe exhaust. 
and springs underneath them press it downwards. It is essential with this valve that the steam-hest 
Thusa little adjustment retains it in place, and cover should be strong and well ribbed, so as not 
_ to spring from internal pressure of steam, that its 
XLIV joint to the steam chest is made with tallow only. 
. and that the cover is arranged to touch the back 
of valve, that is, the surfaced portion of the frame 
D, 3, of an inch before being tightened home, to 
give the necessary compression on the diaphragm, 
|as shown above. The holes in the joint-piece (’, 
must be counter-sunk, and the screws ground close 
in the angle under their heads, to fill the counter- 
sink, and make them steam tight, and the joints 
should all be planed surfaces, 
| Fig. 4, Plate XLIV., is a double-ported valve, 
| Similar tothe last, except that a variation in stroke 
| of the expansion valve alters the amount of steam 
admitted, instead of a variation in lap. Above the 
| expansion valve there is bolted a planed plate with 
a communication cast through to the exhaust, like 
in the last example. But the balancing arrange- 
ment consists of a rectangular frame inserted in 
suitable grooves in the valve-box cover, and held 
against the valve by set screws adjustable from 
outside; with the addition of packing to prevent 
leakage, and a projecting lip is cast upon the outer 
edge of the frame, so thut there is some steam 
pressure keeping it down against the back plate 
of the slide valve. In some degree this arrange- 
ment reverses the construction illustrated by figs .7 
|and 9, Plate XLIII., inasmuch as the frame is at- 
| tached to the valve-box cover instead of tothe valve 
‘itself. 

Figs. 5 and 6 illustrate an arrangement invented 
by Mr. Robert Wilson, of Patricroft, and Mr. Howe, 
of Claycross, each in ignorance of what the other 

‘had done, Two short PD slide valves, of similar con- 
struction. are placed back to back, and are moved 
by the same excentric, so as to admit steam into 

| opposite and similar ports, which lead to each end 
of the same cylinder. The hinder portion of each 
| valve is turned, and the two together form a short 
cylinder, which is coveretl by an elastic india-rub- 
ber packing tube, and so a steam-tight joint is 
maintained. The slide valve spindle is cottered 
into a wrought-iron ring, which covers the india- 
rubber, and this construction is found efficient, 
and enables theJarge winding engines, of which 
| it forms a leading part, to be handled with the ut- 
most ease and certainty. 

Weatherhogg’s valve is shown in fig. 7. In all 
the foregoing examples of balanced slide valves, 
|pressure of steam, or springs are employed to 

old the valves or packing rings against their 
| faces, but in this arrangement an adjustable wedge 
is so placed that it may draw the valve and bal- 
| ancing plate away from their respective seats, thus 
| enabling the valves to be set so as to work in abso- 
lute equilibrium without any pressure whatever 
acting on their faces. 
| Besides these various plans, there are several 
| others which have been tried. and found to give 
| more or less satisfactory rerults, all being designed 
| upon the idea, of two flat surfaces sliding upon each 
| other, and relieving the pressure which, as a mat- 
‘ter of course, exists; but there is another large and 
‘important class of valves governed and regulated 
exactly as ordinary slide valves, and subject to the 
same rulesof construction. These are known as 
piston valves, and though often tried and dis- 
carded, yet they are now employed so successfuliy. 
even in engines of the largest class, and with high 
pressure of steam, that the subject would be very 
‘incomplete without some notice of these valves. 

Piston Valves, Plate XLV.—Figs. 1 and 2 illus- 
_ trate sections of two general types of these valves. 
In both drawings the steam ports are exactly at 
the springs permit the two valves to be forced off | the ends of the cylinder, steam is admitted through 
the seat as a safeguard against injury caused by the inlet pipe, and the outer ends of both valves are 
accidental lodgments of water in the cylinder. open to the exhaust. Both act in the same man- 
Fig. 2, Plate XLIV., gives a longitudinal section ner, admitting and cutting off steam by their inner 
of a double-ported slide valve, with double-ported | edges; but in one case a solid rod connects the sep- 
expansion valve, regulated on Mayer's orm a arate pistons, and in the other case, one casting 
and fig. 3 shows a half section of the same valves | constitutes both pistons, and also an open pipe con- 
between the two steam inlets, where a triangular necting them together. The first arrangement in- 
passage is seen to communicate from the outer | volves exhaust pipes leading from both ends of the 
steam port to the inner steam = of the valve. cylinder, while the second permits the use of one 
Another half section is shown by the same figure, exhaust pipe, with the disadvantage of condensing 
and it is taken across the middie of the exhaust | some of the incoming steam by unnecessary con- 

, and shows the by which communica- | tact with the colder exhaust. The second plan is 
tion is made from the back of the valve cover to | neat in design, but scientifically imperfect, while 
the exhaust port. No Pion is made in this, | the first, though more clumsy in design, is really 
as in the last example, for balancing the expansion | the best t of the twe. Any good con- 
valve, but the slide valve is provided with Dawe’s | struction of piston packing ray be empioyed when 
elastic diaphragm, shown on an enlarged scale m the ports are guarded ot a diagonally channelled 
fig. 13, Plate XLITI. The dia is seen at B. | lining like figs. 3 and 4. This contrivance pre- 
Cisa joint plate securing B to A by means of) vents the rings expanding as they pass the port 
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orifices, and is an essential feature of all piston 
valves, where elastic packing rings are employed. 
Fig. 5 illustrates a slide and expansion valve, 
both of the piston construction, and both there- 
fore balanced. The large valve issimilar to fig. 2, 
except that it is extended in length, so as to form 
rts over which the inner expansion valve can 
slide. Steam is admitted at both ends of this 
valve instead of in the centre, asin the other ex- 
amples, so that its excentrics would be set in pre- 


cisely the same manner as those driving ordinary | 
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mitted t h a similar ent of valves to 
the larger cy , in order to finish its ex ion, 
and finally pass to the condenser. The inlet of 
steam is from the centre, as in fig. 6, and both 
ends of the main valve are closed to prevent its es- 
cape, the long gun-metal bush F at the upper end 
sufticing instead of further packing. At the 

sition drawn, the plston of the engine is at the top 
of its stroke, and the main yalve, A. open } inch, 
which is the amount of lead. The expansion 
valves, B, B’, are screwed nearly to their extreme 


PLATE XLV. 
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slide valves with which this construction runs ex- 
actly parallel. 

There have thus been illustrated examples of 
slide and expansion valves, both working unbal- 
anced, as fig. 5, Plate XLII. 

Slide valves balanced, with expansion valves un- 
balanced, as figs. 2 or 4, Plate XLIV. 


balanced, as figs. 5, 6, 7, Plate XVI 

And, finally, both slide and expansion valves bal- | 
anded, as fig. 1. Plate XLIV. 

Rooke’s Valve, figs. 6. 7 and 8.—This fine ex- 
ample of balanced slide, A, and expansion valve | 
B, longs to the smaller ee of = vertical 
om mping engine, which is illustrated 
farther on a full aiotail. 


bs. per square inch above the is ad- | 
conding te baneaeapeaien, sabenthe' competes 6 

8 E a 
governor or autedion eleuntnts and then ad-!| 











BALANCED SLIOE VALVES. 


Acetate 


N 
NY 
NN 
Ni 


points apart, and each through the ition 
shown by fig. 7, when piston has travelled one- 
eighth of its stroke before closing the wide port 
in the main valve, so that thus the expansion 
valve is to all intents and purposes double 


| while the main slide valve is single ported, and a. 


I | very rapid cutting off of. steam is thereby 
Slide valves unbalanced, with expansion valves | 


secured. 
a are right and left _— a of gun-metal, 

Cc’, cottered upon the steel ex i - 
dle, and a turned Kary D, is fixed in the sain 


‘valve, soas to prevent the two expansion valves | 


from turning round when the screws are altering 
their tions relative to each other. Both valves, 
it will be observed, cut off steam with their inner 


edges, and the expansion valve is made of cast iron 


Steam at a presure of 80 like the slide valve, but provided with gun-metal | 
atmosphere 


nuts for the screws C’, C’, to work in. 
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| slotted diegonelis in the manner shown by figs. 
8and 4. Detailsof the packing rings, P P, are 
shown on an enlarged scale by fig. 8, and it will! 
be observed that they are separated by a plain dis- 
tance piece, Q, while the junk ring, R, is turned to 
an edge, so that steam shall be retained in the high- 

ressure cylinder by the packing rings; and no re- 
_lianece need be placed on the junk ring to prevent 
its escape. 

Such ponderous valves require support, which 
is neatly accomplished by constructing the lower 
part of the main valve asa piston, and leading a 
steam pipe to the annular space betwee it and the 

valve rod. The area of this space, m: Liplied into 
the pressure per square inch, equals the dead 
weight of the main slide valve, so that no load 
is given by it upon the eccentric rods while the en- 
gine is at work; and the power requisite to work 
these valves bears but asmall proportion to their 
magnitude and weight. The packing rings of this 
small piston are made of cast iron, with. steel 
springs at the back for the purpose of holding them 
against the face upon which they slide. 





FOREIGN INTELLIGENCE. _ 


The Tuileries Commission, after consulting two archi- 
tects, decided on the 11thin favor of the restoration of 
the palace, and its conversion into a museum. 


One of Fryer’s patent destructor kilns will shortly be 
erected at Bradford, Eng., at a cost of £2,663. It is 
stated that four destructors of this size would destroy 
the whole of the refuse of the town. 


A statistician reports that the number of holes bored 
in the St. Gothard Tunnel amounted to 320,000, and 
980,000 pounds of dynamite were used in blasting; 
1,650,000 drills were consumed, and 1,450,000 cart 
| loads of débris were taken out from the tunnel. 


The Wallness Bridge, over the Irwell River, England, 
has just been finished. It is 112.5 feet long, and 54 
feet wide. Itis built on the lattice girder principle, 
with abutments of granite. The cost bas been about 
| $125,000. Two other bridges, after similar patterns, 
are being built at other points on the same river. 


From the directory of public works in Paris some in- 
teresting facts regarding pavements may be gleaned. 
The existing pavements in Paris are as tollows : Stone 
blocks, 264 miles, or 7,000,000 square yards ; macadam, 
$2 miles, or 2,170,000 square yards; asphalt, 19 miles, 
or 500,000 square yards. The macadam bas been 
definitely abandoned there on account of the expence of 
maintenance and the impossibility of keeping it free 
from either mud or dust. None has been laid since 

| 1871, and none will be laid in the future. Several 
miles of it have already been replaced with stone blocks, 
and this process will be continued until it is all removed, 
except on a few boulevards and park roads devoted 
| exclusively to light pleasure driving. The cost of the 
pavement is as follows : Stone block, $2.90 per square 
' yard, first cost, and 20 cents per square yard for annual 
repairs ; macadam, $1 a square yard, first cost, and 
20 cents to $3 for annual repairs, according to amount 
of travel ; asphalt, $2.50 af square yard, first cost, and 
or 


25 cents per square yard annual repairs. 
GENERAL INTELLIGENCE, 





G2 We solicit and are always pleased to publish in these 
columns any ttems of interest that may be furnished us. 


GAS AND WATER. 
Another artesian well is to be sunk at Kenosha, Wis. 


| Point Edward, Ontario, wants to introduce water from 
Lake Huron. 


It is estimated that it will cost $25,000 for a water- 
| work system at Dundas, Can. 


| Milwaukee expects to consume during the Summer 
| 16,000,000 gallons of water daily. 


| Mendota, Ill., recently sunk an artesian well 2,300 


| feet, ata cost of $14, It is proposed to supply the 
| ety with water from this well. mes 


| A contract for 220 tons of ten-inch cast-iron 
| the Boston Water-Works, has been awarde 
Gloucester Iron Works for 833.15 pef ton. 


| Froman analysis of the drinking-water supplied to 
| the people of Grand Rapids, submitted to the Sanitary 
| Association of thaf city, it appears that the water is too 
| thick for drink and too thin for food. 


| 

The following officers of the Charleston (S. C.) Water- 
Works Company, were elected on the 20th: Dr. A. B. 
| Rose, president of the board; Col. Zimmerman Davis, 
| sec , and M. Robert G. Chisholm, treasurer. Con- 
| nections are being made as rapidly as possible. 


The Senate will gp ape pass a bill authorizing the 
| use of water-meters in District, and for which a 
| yearly rental of $4 will be for water up to 50 
— per day, and one cent per 100 gallons in excess 

reof. The present rate is larger than any other ‘city 
in the world, being 155.5 gallons per capita. 


“The engineer of the Milwauke & St. Paul Railway, 


ao. the 


4 . ports to City Engineer Cregier of Chicago, that he has 
Two packing like those of a piston, at | jot the contrast the stone-work for the extension 

| cache ath oy enetie aatiee: axle outward! duo Vindined ah Wiiveniied arenes ond 4 = 

by springs against the bush or g, E, and it is! The are the question of coustruct- 
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in 
patuting to prevent the damage of rust. 


B. S. Nichols and Company, of Den 
building for the C ener (N. Y.) Water- 

Lang pump of 38, ,000 gallons ery 
directly into the mains. It can be driven by 


be driven by water, for the Meadville (Pa.) Water- 
Works. This wil! raise water from French Creek to a 
reservoir at an elevation of 290 feet. 


The Bobcaygeon, Canada, water-works are in opera- 
tion. The watery is brought from a fine and pe 
spring near the Fenelon road, about half a mile from the 
village, through a series of wooden pi bored with a 
two-inch bit. The spring has a head o' about ten feet, 
and it is found that the fountain runs nearly a thousand 
gore per hour. 

ountain, and thus obtaining two feet more head, the 
delivery will be considerably increased, and it will be 
about fifteen hundred gallons per hour. 


The big pumping engine at the Union shaft, built b 
Prescott, Scott & Co. 1 
on the Comstock. It is a direct-acting compound en- 
gine, the two cylinders are upright, and 80 
as to incline toward each other at the top. 
cylinder is 65 inches in diameter, with 6-feet 9-inch 
stroke, and the other cylinder is 100 inches in diameter 
by 8-feet 3-inch stroke. The big cylinder weighs 43 
tons and the small one 30 tons. ‘ine fly-wheel is 3714 
feet in diameter and w s 110 tons. it revolves on a 
shaft that is 837 inchs in diameter. The hub of this 
wheel weighs 15 tons. All else is on the same scale. 


Croton Aqueduct, this city, which has a capacity of 
115,000,000 gallons of water daily, and on which the 
city relies for its water supply, was closed on Monday 
forenoon, to remain closed for seventy-six hours. This 
was the longest time that the Commissioner of Public 
Works deemed it safe to have the aqueduct closed, and 
it is estimated that in those seventy-six hours the water 
in the receiving reservoirs will be lowered seven feet. 
The closing of the aqueduct is te admit of repairs in the 
interior, to supplement those already made on the exte- 
rior. It was found that where the walls were damaged 
the imperfections extended through to the interior sur- 
face, and the work now going on is the closing of cracks 
with cement and otherwise. The aqueduct is 8.5 feet 
high by 7.5 feet wide. 


ELECTRICITY. 


The whistling buoys now in use weigh about fifteen 
tons each, and in their plunging, even during calm 
weather, a force of nearly three horse-po wer is evolved. 
To utilize this waste energy Mr. Edison has devised a 
small dynamo machine to be carried by the buoy, the 
current from which will sustain an electric light equal 
to one gas jet. If successful, these self-illuminating 
buoys must be of great use to mariners.—Scientific 
American, . 


The St. LouisJourna!’ of Commerce says: ‘In the 
eight years from 1790 to 1798 there was as much real 
progress made with the root and stem of electricity as 
there has been in all the years since, because both the 
production of electricity and chemical decomposition 
were known and applied, Salva in 1798 working a line 
twenty-six miles long with frictional electricity. In the 
eight decades since, we have only added the so-called 
dynamo electricity. The balance of the labor bestowed 
upon the science has been in the perfection of the details 
touching the use of the fluid in a multitude of ingenious 
ways after it has been produced, and the perfection of 
these details has been the chief source of the benefits we 
have derived.” 

— ooo —— 


STREETS, DRAINAGE, ETC. 
A large sewer is to be built at Hyde Park, II. 


_ Charleston, 8. C., wants 400,000 stone blocks for pav- 
ing. 


Nearly $500,000 worth of sewer bonds were disposed 
of in Chicago on the 21st, at a premium of 4'¢ per cent. 


The Board of Public Works of St. Paul has adver- 
tised for bids for the construction of a large sewer. 
Extensive street improvements are in progress. 


The Board of Public Works of Milwaukee awarded 
the contract for constructing a sewer in Lyon street, 
from block 12 to Franklin street, to J. C. Brand, at 
$1.361¢ per lineal foot; sewer in Harrison street, from 
North to Thomas street, to Jas. Markey, at $2.59 per 
lineal foot; sewer in Lyon street, from Jefferson to 
Milwaukee street 
$1.471¢ per lineal foot; sewer through block 39, from 
Buffalo to a street, to James Markey, at $1.20 
per lineal foot. Cor 
also awarded at 6.25, 6.50 and 6.75 cents per lineal 
foot. 
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BRIDGES. 


The bridge over the Missouri River at Yankton is in 
danger of being washed away. 


The Dominion Parliament has passed an act incorpor- 
ating the Assiniboine Bridge Company. 


The new bridge on the Illinois Central Railroad across 
> _— branch of the Chicago River has been com- 
. pleted. 


The Columbus (Indiana) Republican of the 20th says 
that the commissioners of Bartholomew County, Indi- 
ana, on the 15th inst., awarded contracts to the Ki 
Iron Bridge & Manufacturing Company, of Cleveland, 
Ohio, for building bri across Driftwood River, at 
Hendrickson’s Ford, in Nineveh Township, and across 
Clifty Creek, abouttwo anda half miles southeast of 


viaducts, so that all parts ef them can be got at for 


Vt., are | in two 
orks one | Bids were submitted by the 
to pump | but after careful examination of 


steam or | 4; issioners ‘ s 
water power, or both combined. The same firm is also Coes the comes decided to les the w 


constructing a pump of 2,000,000 lons capacity, to 


By diminishing the height of the| ‘There are 3,007 miles of railway within the borders | 


, Is the largest engine of the kind 


he initial | 


was awarded to J. C. F. Brand, at | 


ntracts for street sprinkling were | 
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| clear. bridge will be about 170 feet long, 
equal spans, with roadway 37 feet in the clear. 
ng bridge companies, 
the plans and specifica- 


ing Iron Bri and Manufacturing Com- 
: Both bridges will be 

| Henry Wrape & Co., of North Vernon, who has th 
| stone-work, was in our city to-day and we understand 
‘let the contract for excavating and timber to parties 
| here, and we now have assurances that the work will be 
begun at once and prosecuted vigorously. 
| — oo —— 


| RAILROADS. 
The Cheraw and Wadesboro, N. C., is completed. 


of Kansas 


A road is talked of from Webber to Manistee, Mich., 
| a distance of 20 miles. 


The Cincinnati and Portsmouth narrow-gauge will be 
| extended nineteen miles. 


The town of Wooster, Ohio, has voted $150,000 to aid 
in the construction of the Baltimore and Vhio Railroad. 

It is 
Col., to 
miles. 


The construction of the McComb & Deshler Railroad, 
Ohio, between the respective cities, has been com- 
menced. 

The London extension of the Denver and Rio Grande 
Railroad track was completed on the 5th inst to Badger 
Creek, twelve miles from Cleora, in Colorado. 

The Chicago and _ Northwestern Railroad is bein 
balasted with blast-furnace clay between Milwaukee an 
Chicago. It is said this will free it trom dust. 

The Kansas extension of the St. Louis and San Fran- 
cisco Railroad was completed Saturday night to Wichita, 
509 miles from St. Louis, where it connects with the 
Wichita branch of the Atchison; Topeka and Santa Fe 
road. 


The incorporators of the Mississi 


en Mile or Sheep Mountain, a distance of 20 





i and Sunflower 


River Railroad met at Concordia, Miss., May 18, and 
elected directors for the ensuing year : Col. F. A. Mont- 
mery, President, and R. M. Sledge, Secretary and 


reasurer, and T. 8. Anderson, of Greenville, Miss., 
Chief Enquirer. Surveys for the first section of the 
road will be made immediately, and work is expected to 
commence in a few weeks. 


A new company, called ‘‘ the Indian River Railroad 
& Transportation Company,” has been organized for the 
ur of building a railroad from Enterprise to 
ndian River, Fla., about 40 miles. They propose to 
build a narrow-gauge railroad, and to place steamers on 
the Indian River. There are now 204 orange groves on 
the Indian River, some of which contain 2,000 trees. 
J. Francis Le Baron is chief engineer. 


A telegram from the ee in charge of the con- 
struction of the western division of the Atlantic and 
Pacific Railroad Com 
three miles from the Rio Grande are definitely located, 
and twenty-five miles are now being graded in readiness 
for the steel rails which are now en route to Albu- 
querque. The definite location of the first 360 miles will 
be made within the next ninety days. 

The Manhattan Railway Company, which leases and 
works both the New York Elevated and the Metropoli- 
tan Elevated railroads, —— its earnings and expenses 
for the six months of the fiscal year ending with March, 


as follows: 
Net 
ereivas. Expenses. Earnings. 
New York Elevated...... $1,332,558 $689,141 ),427 
Metropolitan Elevated... 921,668 505,995 415,673 
So. cael $2,254,236 $1,195,136 $1,059,100 


The surveying party of the Chicago & Northwestern 
Railway Company has just entered upon an attempt to 
run its line across the Sioux Reservaticn up Bad River 
from Fort Pierre. They tried it from Fort Bennett up 
the Cheyenne River, and were headed off by Indians, 
under the leadership of Red Shirt, who told them that 
the 7 to carry on the survey would bring certain 
| death to the party. Again, from Fort George, the sur- 
veyors started a line, but White Ghost, with a following 
of Brule Sioux, was on the ground and forced them to 
abandon the effort. 


eee 


RIVERS AND HARBORS. 


The construction of lock gates advertised to be let on 
| the 3d of June next by the Welland Canal is postponed. 
| Tenders will be received until June 22. 


g channel, and building a sea 
| wall 357 feet in length at public landing in Lynn, Mass., 
| has been awarded to A. W. Parker & Co., for $7,209. 12. 

The Assembly of New York the bill appropriat- 
ing $75,000 for the purpose of constructing and 
| reservoirs, in the tributaries of the upper Hudson, 
| designed to increase the supply of water for navigation 
| during dry seasons. 


| Chief Engineer Green of the New York Department 
|of Docks recommends, in order to remove the foul 
emptyings of the sewer at Twenty-third street, that the 
slip be dredged to the extent of 15,000 cubic yards, 
also the space between the ferry platform and the 
| of Twenty-second street toa depth of 15 feet. 
| It is stated that a contract has been made between 
| G. Menocal, on the part of an American company, and 
| the government of the republic of Nicaragua, for the 
construction of a canal across Nica’ n territory. It 
now awaits only the approval of legislative con- 
gress, which has been convened for that purpose, to be- 


| A contract for 








ny states that th> first fifty- | 


ork to the | lowing 


ilt on the high truss plan. | 
e 


ee to construct a road from Leadville, | route there are no natural water-ways, and the whole 


Columbus. The Driftwood River bridge will be about 120 | 
feet long, in two equal spans, with roadway 17 feetin the | made public. 
The Clifty Creek 


| Chicago; cost $80,000. 





Hote cies line. The Dock Commissioners object to the 
on ground 
oa! and injury to the North River. 


| 
a. CONTRACTING, 


come alaw. The terms of the contract have 1 


it been 


Lieut. J. H. Willard, of this city, who has charge ot 
the government work in improving the channel of the 
Hudson River between ‘Troy and New York city, esti. 
mates that he will need $65,000 this vear for the fo}. 
Office, surveys, repairs and contingencies...... .. 
Completing Foneveal of Austin’s Rock $9 e'eedeodeey 
Completing renewal of Base Island dike........... 
Completing Schemerhorn and Shad Island dikes... 
Renewing and securing old Overslaugh dikes..... 

Reserve for dredging, examinations and contingen- 


$10,000.00 
16,000.09 
3,000.00 
7,000.00 
10.000 .00 


cies 

The total amount expended thus far by Congress on 
the river improvement is $832,698.89. It is estimated 
that commerce has been benefited over; five hundred 
millions of dollars by the work. 


It is said that the Congressional committee to whom 
was referred the question of a proposed ship-canal to 
connect the Chesapeake and Delaware bays will shortly 
report in favor ofa route leaving the Chesapeake at 
Queenstown, Md., running across to Lewes, Del., and 
terminating at the Delaware Bay, about five miles above 
the Delaware Breakwater. The total length of this line 
will be fifty-one miles. The canal will be 200 feet wide 
and 25 feet deep, and will therefore be capable 
of accommodating vessels of the largest class, and of al- 
lowing two such vessels to pass each other. On this 


25,016.47 


line will uire to be excavated. There will be no 
locks, except tide-locks. It is believed that the canal 
can be built fer $31,000,000, 
Sie 
BUILDING. 

A mammoth hotel is talked of in Columbus, 0. 

Leadville, Col., 1s to have a $50,000 court-house. 

The architects of Indianapolis have all the work they 
can do. 

It is proposed to raise $25,000 to build a court-house at 
Nashua, Ia. ; 

The question of building a city hospital is now being 
agitated at Lynn, Mass. 

A new school building is to be erected at Elgin, Ill, at 
a cost of $15,000. 

Tike ee of Chicage, will build two factories 
at a cost of $80,000. 


The C. & W. T. R. R. Co. will erect a freight-house at 


Work on the new church at Wabash, Ind., to cost 
$20,000, has commenced. 

The Board of Education of Chicago will erect a school 
building at a cost of $30,000. 

The contract for building the new union depot at Col- 
fax, Md., has been let and work commenced. 

Mr. Wehrle, of this city, will erect a hotel corner 
Eighteenth street and Fourth, 53 x 144 feet. 


Plans and estimates have been received for a new 

City Hall at Hoboken, N. J., to cost about $50,000, 
. Work on the new depot of the Delaware and Hudson 

Canal Company at Albany is progressing favorably. 

Mrs. B. Weisenfield is building, at Baltimore, a brick 
and stone warehouse, 37 x 75 feet, at a cost of $10,000. 

P. J. Pauly & Bro. are the architects of the new court- 
house and jail now building at a cost of $20,000, at Bis- 
marck, D. T. 


A new building for the female patients is to be built 
on the Insane Asylum grounds, at Augusta, Me. ; not to 
exceed $18,000 in cost. 


The Howard Medical School — 
on the western half of the square boun 
Exeter and Dartmouth streets, Boston. 


The contract for a new school-house and eight cot- 
tages at- the State Orphan’s Home, oo Towa, 
has been let to Louis Arnold & Son for $18,980. 


L. J. O’Connor is preparing plans for a school-house 
for the Catholic parish of this city. The building will 
he 50 x 100 feet, and will cost $50,000 or $60,000. 


The Newcomb-Buchanan Distillery Company, of Louis- 
ville, Ky., is to build a one and a half story brick ware- 
house on the southwest corner of Gregory and Hamilton 
avenues. ; cost, $35,000. 

Architects F. G. Himpler, of Hoboken, and J. E. 
Denkle,* of Jersey City, have submitted plans and 
specifications to the Common Council of Hoboken, N. J., 
for the erection of the new City Hall on Market square 
and Washington street. Denkle’s plan was accompanied 
by an estimated cost of $49,000. These plans were re- 
ferred to the Committee on Public Grounds and Build- 
ings. 

talking of* big mills, there, for instance, is the new 
mill at Willimantic, Conn. It is a thread will. In veri- 
fying the levels a slight discrepancy was discovered that 
at could not be accounted for. Investigation showed 
that the mill is so long that the curvature of the earth 
made an apparent discrepancy. It is the largest mill in 
the world, and yet its very existence hangs on a thread. 
—Free Press. 


The local authorities of this city have sent a protest to 
Gov. Cornell against the Senate bill to re-build West 
Washington Market. According to this plan, there 
would be astructure about 200 feet in width, extending 
into the river more than 500 feet from the establish 


will be located 
ed by Boylston, 


that it would doa grievous wrong 





MISCELLANEOUS, ETC. 
Messrs. Johnson & Wilsofl, the New York — for 
Saylor’s Portland cement, are the successful bidders for 
barrels of cement for the Department of Docks, 
me York, and 500 barrels for the new capitol at Al 
my, W. xX. 
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THE TWELFTH ANNUAL CONVENTION CF 
THE AMERICAN SOCIETY OF CIVIL EN- 
GINEERS. 


After lunch on Tuesday, an excursion by special 
train over the Wabash, St. Louis & Pacific Rail- 
way visited the St. Charles Bridge. A rapid and 
very pleasant run was made, and for the first time 
in the lives of many of the visitors the rapid waters 
of the * Big Muddy” were seen. The train was 
halted just west of the last pier on the St. Charles 
end of the bridge, to enable those who desired, to 
examine the lately erected portion, and so much 
more as they wished to. The new span was erected 
April 1, 1880, It is 312 feet in length, in eighteen 
panels; depth thirty-one feet six inches; width be- 
tween truss centers eighteen feet. The floor of the 
bridge consists of iron beams, thirty inches deep, 
and securely riveted to the posts, carrying six lines 
of iron stringers, and one central wooden stringer, 
to which the cross-ties are spiked. The cross-ties 
are white oak, six by eight inches, and fourteen 
feet long, and placed twelve inches between cen- 
ters. On each side of the rail is an iron trough, 
ten inches wide, and five inches deep, and outside 
of thisa guard timber twelve by twelve inches, se- 
curely bolted to every tie. With this construction 
it is expected that the destruction of the trusses by 
derailment is effectually prevented. 

The wind was blowing too stiffly to render it 
safe to descend by the sixty-feet ladder to the low- 
er portions of the structure, and so the train took 
the party to the steamer T. F. Eckert, which left 
St Louis at 4 a.m. to convey the party back to 
the city. The party embarked at once, and in a 
few minutes the boat was headed down stream. 
The T. F. Eckert is a wrecking steamer, owned by 
the Underwriters Wrecking Company of Cincinnati, 
Ohio. The Superintendent of the Company, Capt. 
R. W. Dugan, accompanied by his wife and several 
lady friends, were on board. The boat was in 
charge of its Captain F. W. Bedard, formerly of 
Ottawa City, Canada, and who informed us that 
the business of wrecking with salvage for pay was 
a peculiar one—a feast ora famine, according to 
circumstances. The Eckert had been fairly success- 
ful, and besides prospective regular business, it was 
already engaged for a large number of excursions. 
They expected to leave St. Louis that same 
evening to engage in raising a sunken steamer. 

The trip down the Missouri river was thoroughly 
enjoyed by the excursionists, most of whom were 
more accustomed to the deep watersof the Hudson 
and the Sound than the capricious shallows of this 
noted stream. How the man at the wheel could 
pick his way through the muddy fluid by the 
ripples, whirls, or other indications known only to 
the trained eye of a Western river pilot, was a 
source of considerable interest ; and the evidences 
of the fickle disposition of the mighty river, con- 
stantly exhibited, afforded a subject for much in- 
teresting copversation. There was scarcely any 
delay, and although some hours behind schedule 
time, the sun was stili above the horizon when the 
Mississippi was reached ; and some who had many 
a time and oft noted on the map the junction of 
these mighty streams that drain a continent, and 
had desired to visit it, were now gratified—and 
disappointed ; the almost insensible merging of the 
two volumes, the low banks of the Missouri 
stretching so far away, and being so undistinguish- 
able, that the principal evidence of the com- 
mingling of the waters was the darker line of 
the muddy volume brought down by the Missouri. 
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were reached, so the steamer continued on to her 


landing, just south of the big bridge, and no time. 


was lost by the excursionists in getting to the hotel 


dining room. On account of the late hour, no ses- | 


sion of the Society was held that evening. 
SECOND DAY—WEDNESDAY, MAY 26. 

Mr. James B. Eads called the meeting to order 
at 9: 30. 

The Secretary, Mr. John Bogart, read an invita- 
tion from the St. Louis Club, offering members of 
the Convention the hospitalities of the club during 
their stay in the city; also an invitation to at- 
tend a lawn party on the next evening, and an- 
nouncing that the freedom of the Public Library 


rooms was extended to members of the Convention, | 


and their visits solicited. 

Mr. D, J. WHITTEMORE read a paper upon “ Ten. 
sile Tests of Cements, and an Appliance for more 
Accurate Determination,” with practical illustra- 


tions and diagrams giving the results of a great | 


number of experiments, and much experience in 
actual working. 


He began with an allusion to a German author, 
who in his work on Portland cement, advises the 


It was too late to land when the city water-works | process to produce a highly charged hydromet 


ric 
pressure in the carbonizing chamber. 

Mr. W. P. SHINN said he regarded the subject 
of cememts one of very great importance. He 
| had been very much interested in Mr. Whittemore’s 
paper, and would like to ask that gentleman if he 
had made experiments to cover long periods of 
time. 

Mr. WHITTEMORE said none of the experiments 
had covered a longer period of time than thirty 


| days. 

| Mr. CorYELt thought it very desirable that the 
| experiments should extend over long periods of 
time, in order that the results might be well and 
thoroughly established. 

| Mr. ASHBEL WELCH said the American cement 
| was first discovered by Canvass White, sixty years 
| ago, in Chittenango, New York, and that that State 
paid him $10,000 as a reward for his labors in that 
direction. 

A paper upon ‘‘American Cements” by Mr. F. O. 
| NORTON, was read by the Secretary, Mr. Norton 
| being present upon the platform. The Rosendale 
cement was produced in the town of Rosendale, 
Ulster County, N. Y., where from 1,000,000 to 
1,500,000 barrels were made each season. The re- 


use of briquettes having a form and size of break- |sults of testing experiments were detailed, and 
ing section 3 x 6 centimetres, and recited the area | the paper was illustrated by a series of diagrams. 
of rupture used by French and English engineers,| Qne interesting result of the gentleman's re- 
stating that manufacturers of hydraulic cements | searches was the establishment of the fact that 
in this country employed a breaking area of one | when a small amount of water is used in mixing 


inch square. 
Referring to the importance of knowing the 


actual linear measure of the breaking section, Mr. | 


Whittemore gave the result of numerous ex- 
periments made by him, in the endeavor, by a 
comparison of results, to determine some more 
satisfactory and correct unit of measure than the 
expression of area, now so universally used. It is 
known, he said, that in tensile tests particularly, 
the apparent strength per square unit of ruptured 
area is greater in small than in large briquettes, and 
in making his experiments, to determine the ratio 
of this apparent variation, he used cylindrical bri- 
quettes of two sizes, the larger one having a break- 
ing section of two square inches, and a form and 
clutch appliance ; and the smaller a breaking area 
of one-half of one square inch, with a form and 
clutch devised and made by himself. 


In making his tests, he used four of the typical 
brands of American hydraulic cements, and one 
sample of English Portland. Tables giving the 
analysis of the cements were produced, showing 
that American hydraulic cements vary 20 per cent. 
in weight, rendering it almost impossible, therefore, 
to devise any expressson referring to weight alone 
that will determine what quantity of water is re- 
quired to produce mortars of a uniform degree of 
plasticity. He has also failed as yet to determine 
any exact relation from bulk measurement for 
this purpose. From the tests made, the results be- 
ing showr. by numerous tables, it was seen that the 
apparent strength per square inch of the smaller 
briquette is about double that of the larger. A 
glance will show, therefore, that the diameter or 


periphery of the breaking section of the briquettes, | 


is about proportional to their ultimate strength. 
In view of the results obtained, he conceived it 
possible that the surface of the specimens had ac- 
quired a tenacity not extending throughout the en- 
tire mass, and that a surface hardening had taken 
place, through some process of crystallization, or 
by the absorption of carbonic acid, forming sub- 
carbonates. From the remarkable effects witnessed 
by him in the so-called carbonization process, he 
experimented to discover if the same effect could 
not be secured by ordinary water exposure. To de- 
termine whether water absorbed carbonic acid, he 


| the cement, it gives a greater tensile strength than 
when the dry mixture was used, but only for a 
period of three months. After that period the re- 
verse is true. The record of cement tests running 
through a number of years was placed at the dis- 
posal of the Convention. 

Discussion upon this paper and the general subject 
of cements was participated in by Messrs. Francis, 
Harlow, Schmidt, Norton, Chesbrough, Whitte- 
more and Hutton, detailing the results of patient 
investigation and much actual experience. 

The next paper was upon ‘“‘ Waterproof Cover- 
ing.” by Mr. F. CoLLINGwoop, Assistant Engineer 
of the East River Bridge, N. Y., read by the 
Secretary. 

A paper on ‘‘ Webb Strains in Simple Trusses,” 
by E. SWEET, Jr., was read by title and submitted 
to the society. 

‘** Ultimate Crippling Strength of Wrought-iron 
| Columns,” by C. L. GATES, was also read by title 
and submitted. 

The reports of the special and standing commit- 
tees were called for. Concerning the Committee 
on Iron and Steel, the Secretary stated that the 
Chairman of that Committee, Gen. Wm. Sooy 
Smith, was absent in Europe, and consequently 
there would be no regular report. 

Mr. Wo. P. SmitH, Vice-Chairman, said that it 
was of the utmost importance that the work of this 
committee should be kept up. He hoped every 
member of the Convention would use his influence 
to bring about a restoration of the Board for testing 
iron and steel, and the laws which govern their 
manufacture. 

The Committee on Gauging of Streams, by its 
| Chairman, Mr. J. J. R. Croes, stated that they had 
no report to make. They had undertaken much 
correspondence, but with no special result. 

The Committee on a Uniform System of Tests of 
Cement reported only progress. 

The Finance Committee reported that upon en- 

tering upon their term of office they carefully com- 
pared the accounts of the Secretary and Treasurer 
|for the preceding year, and found them correct. 
| During that period of the year already passed a 
larger expenditure than usual has been made for 
printing circulars and notices and postage, also in 








made several tests, elaborately described, and putting the library in better order and making 
stated that the American cements used absorbed catalogues of the books. The delinquency which 
no gas whatever, while the English Portland did still continues in regard to the payment of dues 
to the amount of about 1 per cent. | may well claim thoughtful attention, as by this 

The remarkable effects obtained by the carboni-| delinquency the finances have been all along 
zation process, he thought might be attributed to | seriously embarrassed. It is hoped that the dawn 
the moderately high temperature necessary in the ' of better times now upon us wiil show that it was 
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not a lack of interest and want of a disposition to | General Manager of which, Mr. Wm. P. Shinn,| Gas Light Journal; of Bridges to Mr. Charles 
pay that has kept so,large a list of debtors upon | being with the party. Macdonald; of Agricultural Engineering "a 
the books, The works are located at the junction of the Mis- | Thos. C. Clarke; the Preservation of Timber by yy 
While circumstances have in the past and still | sissippi river and River Des Péres, in Carondelet, or | E. R. Andrews; the subject of Railroads had te, 
do render it necessary to be very economical and South St. Louis, and consist of three blast-furnaces, | prepared by Mr. Chanute. who had alsv artes 
prudent in these expenditures, the, Committee | Bessemer works, a blooming milland a rail mill. Of | the whole for presentation in its present form, 7), 
congratulate the Society upon its present increas- | the blast-furnaces, two of the stacks, 60x15, were | address, entitled ‘Progress of Engineering 
ingly prosperous financial condition, The Com- built in 1869, and one, 65x15, was built in 1872. | America,” wasthen read by the Secretary, 
mittee feels that it is a matter of great importance | The company also built in 1872 an iron mill consist-| The thanks of the Convention were tendera| t, 
to its future prosperity that suitable permanent | ing of eighteen double and two single puddling | the author. 
quarters be obtained for the Society at as early a furnaces, seventeen heating furnaces, and three; An invitation was received asking the Society 
time as they can be secured without embarrass- | twenty-two-inch trains of rolls. In 1875 the com- to attend a grand concert in Schneider's Garden, * 
ment to its finances, and hope the movement al- | P@2Y began the erection of a Bessemer plant, and| The St. Louis & Vicksburg Anchor Line wroj, 
ready inaugurated may in its present or more mo-| Converted their iron rail mill into a steel rail | that one of their steamers would be ready for inspec. 
dified form result in placing the Society in posses- mill, all of which was completed in August, and | tion on Friday at the wharf, foot of Pine street, 
sion of a suitable building at an early date. In| Went into operation on Sept. 1, 1876. The Bes- The Western Union Telegraph tendered free ts 
conclusion, the Committee would congratulate the | Semer steel plant consists of two seven-ton con- | of their wires to the members of the Society. 
Society upon the fact that, financially and in every | Verters, three p‘g-iron cupolas, 8x40 feet; four| The thanks of the Convention were tendered toall 
other respect, it is now more prosperous than at Spiegel cupolas, 40x5 feet; two twelve-ton cupola | the courteous offers, and the meeting adjourned, 
any previous time in its history. ladles, four hydraulic cranes, two Bessemer blow-| A business meeting was then held, the procee. 
The report is signed by W. H. Paine, Chairman. ing engines, two Baker blowers for furnishing blast | ings of which were considered only of interest to th. 
The Convention then elected the following No-|for the cupolas, and three Worthington duplex Society, and were consequently withheld from the 
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minating Committee : pumps, furnishing the pressure for the hydraulic | public. Members will get the account of it in tie 
Reifent wher tu Kew Yook—Theodoe system; twenty gas producers and seven Siemens | Transactions when published by the Society, 
Cooper, heating furnaces,one three-ton hammer, one thirty- LIST OF MEMBERS AND VISITORS. 
For the Atlantic States—Frederick Graff. two-inch blooming mill, with Fritz tables, and one 


Wm. S. Auchincloss, 209 Church street, Phil. 
adelphia; Edward R. Andrews, 10 Warren streot. 
N. Y.; Ed. Adams, Pittsburgh, Pa.: Theodor 
Allen, Western Iron Boat Building Co., St. Louis: 
Jno. B. Atkinson, Secretary and Treasurer, st. 
Bernard Coal Co., Earlington. Ky.; Jas. P. Allen, 
U. 8. Engineers Office, Rock Island, Ills.; E. L, 
Bremerman, M. E., 928 Winter street, St. Louis: 
John Bogart, Secretary A. S. C. E., and Mrs. Bog- 
art, New York; H. Bissell, Master of Maintenance 
of Way, Eastern R. R., Salem, Mass., Henry D. 
Blunden, Asst. Chief Eng. Erie Ry., New York; 
Frederick Brooks, 180 Boylskin street, Boston; A, 
H. Blaisdell, Western Iron Boat Building Co., So. 
St. Louis; Chas. B. Brush, of Speilman & Brush, 
Engineers Hudson River Tunnel, Hoboken, N. J., 
Mrs. Brush, N. "=5h Arthur Beardsley, Professor of 
Mechanics and Engineering, Swarthmore Col. Pa.; 
G. Bouscaren, Chief Engineer Cincinnati Southern 
Ry., 134 Vine street, Cincinnati; Jas. D. Burr, 
C. E., Topeka, Kansas; John W. Bacon, Railroad 
Commissioner of Connecticut, Mrs. Bacon and Miss 
Bacon, Danbury, Conn.; Chas. E. Billen, Geolo- 
gist, 4,089 Locust street, Philadelphia; Chas. J. 
Bates, C. E., 167 Dearborn street, Chicago; Robert 
Briggs, C. E., Philadelphia: Edward Bauerman, 
Architect, 59 Metropolitan Block, Chicago; R. 
Chauvenet, 701 Pine street, St. Louis; O. E. Cush- 
ing, C. E., Manager City Gas Works, Lowell, Mass.; 
Martin Coryell, C. E.,and Mrs, Coryell, Lambert- 
ville, N. J.; W. B. Cogswell, Manager of Mine La 
Motte, Mo., Syracuse, N. Y.; A. J. Chaplie, St. 
Louis Water-Works; J. J. R. Croes, C. E., Treas- 
urer A. §. C. E., New York; Jas. H. Cunningham, 
Milwaukee Bridge & Iron Works, Milwaukee, Wis.: 
J. A. Coulter, C. E., Greensburg, Pa.; Theodore 
Cooper, Civil and Mechanical Engineer, 35 Broad- 
way, N. Y.; J. W. Cowles, 182 Dearborn street, 
Chicago; D. M. Currie, 404 Market street, St. 
Louis; E. C. Carter, Asst. Eng. L, D. & 8. R. R., 
Jacksonville, Ill.; H. Constable, C. E., 410 Walnut 
street, Philadelphia; M. M. Defrees. C. E.. Indian- 
apolis; Chas. G. Darroch, Pr. Assistant Engineer, 
Water Department, Philadelphia; A. Dempster, 
City Engineer, Pittsburgh, Pa.; Edwin A. Doane, 
Consulting Engineer, L. & E. Ry., and Mrs. Doane, 
Meadville, Pa.; Geo. D. Emerson, Professor Civil 
and Mining Engineering, School of Mines, Rolla Mo.; 
Jas. B. Eads, C. E., 502 Chamber of Commerce, ‘t. 
Louis; Geo. H. Frost, ENGINEERING News, New 
York; Henry Fiad, President of Board of Public 
Works, City Hall, St. Louis; Clark Fisher, ©. E., 
Trenton, N. J.; Jas. B. Francis, Chief Engineet 
of Proprietors Locks and Canals, and Mrs. Franc's, 
Lowell, Mass.; Howard Fleming, 23 Liberty street. 
N. Y.; Harold A. Freeman, C. E., Philadelphia: 


C. G. Force, Jr., eee Carl Gayler, C. E., 
1118 Grattin street, St. Louis; Fred. Graft, 
Hydraulic Engineer, and Mrs, Graff, 1,337 Arch 


For the Lakes and Ohio Valley—Col. Wm. E. | *Wenty-two-inch rail train. Present capacity of 
Merrill, works, 200 tons of steel rails per day. The com- 
For the Northwest—E. 8. Chesbrough. pany contemplate improvements this year that will 
For the Southwest—C. Shaler Smith. prereset to 850 tons per day, employing 
At 1 p. m. the steamer ElmG. Smith conveyed Sad ae 
the members of the Convention, together with era party were next landed at the furnaces of 
a ; e Meier Iron Co. 
many invited St. Louis guests, ladies and gentle- a 
men, to the Water-Works, a part of the programme The works are situated at Bessemer Station, St. 
that could not be accomplished on the day pre- Clair county, Illinois, opposite Carondelet. They 
vious. These works are of too extensive and in- | ®T¢ Teached by the Cairo Narrow Gauge Railroad, 
teresting a character to be described in the brief by Conlogue’s East St. Louis and Carondelet Rail- 
method necessitated by this report; and we venture road, or by Iron Mountain Railroad and ferry from 
on only aslight sketch. The turbid waters of the Carondelet. They consist of two blast-furnaces, 
Mississippi are pumped into four receiving basins, 1615 feet bosh by 60 feet height; eight Whitwell hot- 
each 600 feet long by 270 feet wide, and about 16 blast stoves, 22 feet diameter by 28 feet high; one 
feet deep. In these basins the sediment contained amokestack, 1074 feet clear at top and ‘40 feet high; 
in the water is allowed to settle, the deposit amount- five batteries and 5 © boilers, each 42 feet by 65 
ing to about 16 inches in four months. The water, feet, with combustion chambers of fire brick; three 
when cleared at the end of about one week, is sup- blast engines, 86-inch ee, 60-inch air, 474-feet 
plied to the consumers, the high service being sup- stroke; two double cylinder hoist engines; hoist, 
plied from a reservoir to which it is pumped by wrougnbisep inclined plane,” double track, each 
four very large engines, two of which were built by | “2"™#8® for six buggies. Bessemer pig iron has 
the Hartford, Conn., Foundry and Machine Co., and | P&€ ™ade up to 91 tons per furnace; average, 
the others by the Knap Fort Pitt Foundry Co. The | 2>0ut 80 tons each. 
most interesting feature of the works was, of course,| _ These works are at present leased to and run by 
the settling basins, from one of which about twenty the Missouri Furnace Company. 
men were cleaning the mud which had been de-| The Party, having witnessed the operation of 
posited, A six-inchstream of water was turned on casting pig iron. returned to the city by special train 
to the mass, while some of the men cut from the | °Y®™ the East St. Louis and Carondelet Railway, 
side the mud with broad wooden hoes such as are which was in charge of President Conlogue,and who 
used to push the snow from a sidewalk; others, | 4ispensed, in addition, unlimitedchampagne. An- 
aided by the stream of water, pushed the masses | ther opportunity was afforded for seeing the in- 
down the inclined brick floor of the basin into the | rior of the big bridge—over which we may here 
channel at the center, thence to the open gateway | tate that free passes were kindly granted the visi- 
leading out into the river, the current of which car- tors during their ony by President Taussig of the 
ried the deposit away at once to the south of the | Bridge Co.—and in good season the party were re- 
inlet. About three to four days are required to turned to their hotel. The following ladies were 
clean one reservoir, and it takes three cubic feet of | Present on the occasion: Mrs. John Bogart, Mrs. 
water to move one cubic foot of mud. The men | Brush, Mrs. J. W. Bacon and Miss Bacon, Mrs. M. 
work in long rubber boots, and are paid $1.75 per Cory ell, Mrs. Jas. B. Francis, Mrs. Frederick Graff, 
diem, and manual labor, after many experiments | Miss E. L. Jefferis, Mrs. W. Katté, Mrs. R. Klemm, 
on other devices, has proved to be the best and Mrs. E. D. Leavitt, Jr., Mrs. T. B. Lee, Mrs. Chas. 
cheapest. The deep, solid mass of sediment affords Macdonald, Mrs. F. O. Norton, Mrs. J. R. Richards, 
a good idea of the carrying capacity of the Missis- Mrs. M. E, Schmidt, Mrs. C Shaler Smith, Mrs. 
sippi and what work Capt. Eads’ jetties have to Wm. P. Shinn, Mrs. W. H. Wiley and Miss Wiley, 
perform from year to year. ‘There, gentlemen,” | Miss Welch, Mrs. W. E. Worthen. 
said Col. Flad to an interested crowd of listenerson| At 8 p. m. a large audience assembled in the Hall 
the dividing wall between two basins, *‘ before | of Washington University to listen to the annual 
these basins were constructed all that mud had to| address. The Secretary explained that the Presi- 
pass through.” The Colonel blushed just a little | dent, Mr. Albert Fink, being obliged to go to 
as he remarked to the lady who had just quietly | Europe, he had been unable to prepare an address; 
arrived, with Capt. Eads, ‘that the good people it had therefore been prepared by Vice-Presi- 
of St. Louis used to consume a good deal of mud | dent Chanute, who had delegated several of the 
before these basins were built, and some of them | subjects represented to members of the Society, 
hadn't become used to clear water yet.” | qualified, as experts, to treat the subjects in a 
From the Water Works the Elm G. Smith satisfactory manner. The subject of WaterSupply 
steamed down the river, under the Bridge, and on | had thus been assigned to Mr. J. J. R. Croes; of Gas 
to the Vulcan Steel Works, the Vice-President and ' Works to Mr. G. Warren Dresser of the American 
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street, Philadelphia, Pa.; Philip Golay, Asst. U. S. 
c. E., Paducah, Ky.; Byrant Goodwin, C. E., New 
York; Allan C. Glasgow, Glasgow, Mo.; A. V. 
Gude, Resident Engineer, L. & N. R. R., Louisville, 
Ky.; J. H. Harlow, U. 8. C. E., Pittsburgh, Pa.; 
B. M. Harrod, State Engineer, New Orleans, La.; 

Ses. R. Hutton, C. E., 46 Lexington street, Balti- 
more, Md.; Edward Hemberle, Engineer Dela- 
ware Bridge Co., Chicago; Albert B. Hill, Asst. 
City Engineer, New Haven, Conn.; Wm. B. Knight, 
Kansas City, Mo.; E. C. Lewis, General Manager 
Syracuse Mannfacturing Co., Nashville, Tenn.; 
Robert Moore, Sewer Commissioner, City Hall, St. 
Louis; Henry G. Morse, Morse Bridge Co., Youngs- 
town, O.; H. G. Morris, Engineer, Philadelphia; 
J. B. Moulton, C. E., 2,614 North 9th street, St. 
Louis; Jas. MacNaughton, C. E., Albany, N. Y.; 
M. Meigs, U. 8S. C. E., Rock Island, Ill.; John H. 
Maxon, President Lindell Ry. Co., 2,908 Washing- 
ton avenue, St. Louis; T. H. Maclind,C. E., Street 
Department, City Hall, St. Louis; Wm. H. Lotz, 
M. E., 98 5th avenue, Chicago; E. D. Leavitt, Jr., 
Consulting Engineer, Cal. and Hecla Mine, and 
Mrs. Leavitt, Cambridgeport, Mass.; Thos. D. 
Lovett, C. E., Cincinnati; Thos. B. Lee, Clerk 
Am. Soc, C. E., New York; D. Jones Lucas, Asst. 
Eng., Penn. R. R., 238 South 4th street, Phil- 
adelphia; Louis H. Knapp, Department Engineer, 
Buffalo, N. Y.; Richard Klemm, C. E., St. Louis; 
R, Ralston Jones, Asst. Eng. U. 8S. Gvt. Canal, 








Richards, matin ‘Sidney B. Richardson, Assistant | May 28. When Mr. F. C. O’Reilley, in a neat 
State Engineer, St. Joseph, La.; Prof. J. K. Rees, speech in behalf of the employés; presented him 
Washington University, St. Louis; W. Marshall with an elegant gold watch and chain, On the 
Rees, Asst. U. S. Engineer, Memphis, Tenn.; watch was the following inscription : 

Percival Roberts, Jr., Pencoyd Iron Works, Phila- To C, W. Dovug.as, 

delphia; E. C. Rice, Chief Engineer L. N. A. & St. from the employés of the 

L. Ry., 3,649 Baker avenue, St. Louis; P. W. N.Y. & G. LR. R. 

Schauenleffel, St. Louis Lead & Oil Co., St. Louis; Mr. Douglas accepted the token in a_ short 
S. Sheldon, Eng. Cleveland Bridge & Car Works, speech, in which he thanked them for the ‘* beau- 
Cleveland; C. Shaler Smith, Consulting Engineer, tiful and unexpected present,” as well as for the 
St. Louis Bridge, St. Louis; Robert A. Shailer, many kindnesses and courtesies extended to him 
Asst. Eng. Edgemoor Iron Co., Wilmington, Del.; during his administration of office. 

Thad. S. Smith, St. Louis; Chas. A. Smith, Prof. ee Sore 

Civil and Mechanical Engineering, Washington| THE COMPLETION OF THE ST. GOTHARD 
University, St. Louis; C. H. Sherman, Supt. I. & TUNNEL. 

St. L. R. R.; E. L. Strobel, Keystone Bridge Co., | 
Pittsburgh, Pa.; Chas. W. Stearns, St. Louis; Max | The details respecting the amount of error found 
E. Schmidt, C. E., Memphis, Tenn.; E. N. K. in the distance, leveling and alignment of the St, 
Talcott, Principal Military Academy, Morgan Gothard Tunnel have been recently published by 
Park, Ill.; Cook Talcott, Chief Engineer A. & W. | Mr. O. Gelpke, who has been connected with the 
R. R., Newark, N. J.; Marshall M. Todd, C. E., work for many years. 

Boston; Karl Von Wagner, C. E. Pennsylvania Co.,| In 1869 Mr. Gelpke made a hasty triangulation 
Pittsburgh, Pa.; John G. Van Horne, C. E., Jersey with 17 stations, starting from a measured base, to 
City, N. J.; T. R. Williamson, Architect, Phila- determine the direction and length of the tunnel. 
delphia; C. D. Ward, C. E., Jersey City, N. J.; At the same time a double system of levels was 
Ashbet Welch, C. E.. and Miss Welch, Lambert- | run, checked by vertical angles through the trian- 
ville, N. J.; Frank O. Whitney, Assistant City | gulation. 

Surveyor, Boston; Jos. D, Weeks, Jron Age, N. Y.;| An independent triangulation was carried on 
D. J. Whittemore, Chief Engineer. Giles; \athdiieand by Mr. C. Koppe, with an 8-inch theod- 
Milwaukee & St. Paul Railway, Milwaukee; §S. | olite, to ensure the accuracy of direction of the 








Keokuk, Ia.; Wm. W. Jefferies, Mineralogist, 
and Miss Jefferies, West Chester, Pa.; L. M. John- 


son, General Manager Cairo & St. Louis Railroad, 
520 Walnut street, St. Louis, and Mrs. Johnson: 


Jacob Johann, W. 





B. Howard, C. E., Detroit, Mich. ; Arthur Macy, C. Rend Mos. Worthen, New York; Samuel H. | 


C. E., 609 Lexington avenue, N. Y.; Robert E. 
McMath, U.S. C. E., 3,802 Pageavenue, St. Louis: 


Howard Murphy, Asst. Eng. Dept. of Surveys,’ 





St. Gotthard 


: ‘ 
Horizontal seule 100,cev 


~ 


Vertical seale 50,000 


Whinery, Asst. U. S. Engineer, Wheeler, Ala.;; axis of the tunnel. The results of these two trian- 
Jno. W. Weston, American Engineer, Chicago; gulations harmonized very well, the difference in 
Geo. Y. Wisner, U. S. Asst. Engineer, Detroit, direction being on 1° on the north and 3° on the 
Mich. ; Adeng H. Wiley, 15 Astor Place, N. Y. C., | South side. The discrepancy of length of the tun- 
; Wm. E. Worthen, | | nel was only 55,¢ ™, 

In the latter part of January, 1880, while the 
Youge, U. 8S. Asst. Engineer, St. Charles, Mo.; headings were still 300™. apart, the sound of the 
Prof. C. M. Woodward, Washington University, blasting could be heard through the intervening 
St. Louis; Wm. P. Shinn. Vice-President and rock. On Feb. 28, at 6:45 in the evening, a 3™ drill 






































Philadelphia; Julius Moulton, Asst. Eng. Sewer General Manager Vulcan Steel Co., St. Louis, and penetrated the barrier of rock, which was still sup- 


Dept., City Hall, St. Louis; Chas. Macdonald, 
President and Chief Engineer Delaware Bridge 
Co., and Mrs. Macdonald, New York City; W. H. 
McClintock, Asst. Eng. Louisville Water Co., 
Fair Grounds, Ky.; Marshall Morris, Eng., and 
Supt. L. W. A. & C. R. R., Louisville, Ky.; D. N. 
Melvin, C. E., Eng. and Supt. Linoleum Manu- 
facturing Co., Staten Island, New York; Prof. 
Mansfield Merriman, Lehigh University, Bethle- 
hem, Pa.; C. 8. Maurice, Athens, Pa.; L. C. 
Madeira, Jr., C, E., 322 Walnut street, Philadelphia: 
John MacLeod, Gen. Supt. L. N. A. &. C. Ry., and 
Mrs. MacLeod, Louisville, Ky.; Ellis B. Noyes, C 
E., Lowell, Mass.; Albert F. Noyes, City Engineer, 
Newton, Mass.; Geo. B. Nicholson, Div. Eng., 
Cincinnati Southern Ry., Cincinnati; Prof. W. R. 
Nichols, Massachusetts Institute of Technology, 
Boston; Jos. O, Osgood, Melton, Mass.; Geo, C. 
Prussing, 148 East Randolph street, Chicago; 
Frank H. Pond, tre arenes 
Louis; Wm. B. Potter, Prof. ae te 1- 
logy, Washington University, St. Louis; Geo. 
Pegram, Asst. Eng. Baltimore Bridge Co., 
Louis, Mo.; Edward Prince, ©. E., ety eae 
Water-Works, Quincy, [ll.; A. Rauschenbach, 
Street Department, City Hall, St. Louis; Joseph 
R. Richards, Architect, 46 Court street, and Mrs. 


+ | Mrs. Shinn; D. W. Wellman, U. S. Asst. Eng. in , posed to be 10™. in thickness; and on Leap-year’s 


charge Missouri River Survey, 1,351 Washington Day of 1880, at 11 a, m., a sufficiently large open- 
avenue, St. Louis; L. 8S. Olmstead, Chief Engineer | ing was made to permit a man to creep through, 
Jackson, 8. E. Ry., Jacksonville, Ill.; Wm. Wise,| The unexpected error of 7m. in distance is prob- 
Assistant Sewer Commissioner, St. Louis, Mo.;| ably due to the direct measurement in the tunnel, 
John Whitelaw, Superintendent and Engineer | as it can hardly be possible that it arises from the 
Water- Works, Cleveland, O.; E. D. Meier, Secretary | triangulation. 
Meier Iron Co., St. Louis; H. 8. Hopkins, Bridge} [Early in March the levels were tested and found 
Builder, St. rmtony to agree within 5, The alignment was next tried, 
ee ieee | and here a discrepancy of 33¢-™. was found, a result 
quite unaccountable to the engineers in charge. 


Col. Thomas P. Hardee, State Engineer of Louis-| This tunnel is 14,920 .in length, its direction 


-| iana, and Vice-President of the American Society | being nearly north and south. Considering the 


of Civil Engineers, died in New Orleans, May 21. | great practical difficulties of carrying on precise 

Hejwas a graduate of West Point, and had served in | measurement in a tunnel of such length, owing to 

the United States Engineer Corps, and as Engineer | the darkness, smoke and dampness, the results are 

on Gen. Johnson’s staff in the Confederate Army. | very good, though disappointing to the engineers, 
C. W. Douglas has resigned his position of Su-| whoevidently expected that their great care would 

perintendent of New York & Greenwood Lake | produce a close agreement. 

R. R. to accept the position of Superintendent of _—_—— oe 

the Sea Beach R. R. Wm. P. Harris, Superinten-| Lonpon, June 1.—De Lesseps, in a speech before the 

- | dent of the Greenwood Lake Ice Company, has been Liverpool Chamber of Commerce yesterday, expressed 

- ted M e Director.of N. Y¥. & G. L. himself very confident of the success of the Panama 


. ; canal enterprise. He said he proposed to offer to the 
R. R,, vice C. W. Douglas, resigned. British public £166,000,000 worth of shares of stock, but 


The employés of the road, hearing of Mr. Doug- | gia not care whether the , 

: y were taken or not as he could 
las’ intended resignation, tendered him a farewell | get plenty of funds, that he was not asking money but 
banquet at Passaic Hotel, Pompton, on Friday, offering . 
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ENGINEERS’ SOCIETIES. 


LIVERPOOL ENGINEERING SOCIETY. 

The usual fortnightly meeting of this Society 
was held on Wednesday, 19th inst., at the Royal 
Institution, Colquitt street. Mr. Alexander Ross, 
President, in the chair, when a paper was read by 
Mr. Window, Assistant Surveyor.to the West 
Derby Local Board, entitled ‘‘ Remarkson the Con- 
struction and Maintenance of Highways.” The 
author treated his subject rather as a discussion 
than in a partisan point of view, commencing with 
a sketch of the highways of Great Britain previous 
to the renewal of the art of road-making. The first 
great road-makers were the Romans, who laid 
down their vias with rigid foundations, employing 
both hand-pitched stone and lime concrete sub- 
structures, the latter chiefly in France. These 
roads were so admirably constructed that they 
have in many instances defied the ravages of fifteen 
centuries. Their peculiarity was the straightness 
arising from the fact of their being suited to the 
vehicles of those times which were without move- 
ableaxles. After giving instances of the dangerous 
and neglected state of the roads till the advent of 
Telford and Macadam, theauthor went on to.say that 
the state of things described was not even yet quite 
a matter of history, citing as a proof some private 
streets in a large borough town, where he had seen, 
previous to their being taken over by the corpora- 
tion, mud in the ruts to the depth of 18 inches, 
and alluding to the state of the tram lines on Clap- 
ham Road last Christmas time after the thaw. The 
various methods of constructing roads, including 
the use of lime concrete foundations were next 
commented on. Of materials for road metal, 
Gurnsey granite, Penmaessmasor and Clu-Hell- 
Dhu stone were recommended, and for footpaths 
where stone was not cheap and easily obtained, the 
use of concrete flags, which have been found to 
answer very satisfactorily in towns where they 


have been laid down. As regards wood pavement it sli 


was stated that Henson's appeared to have given 
sitisfaction wherever it had been tried. In a com- 
parison between the respective advantagesof wood 
and asphalte, it was remarked that asphalte ap- 
peared to be the smoothest, driest, cleanest, best 
as regards repair, and possibly longest lived—wood 
the quietest, and one which afforded the easiest 
and safest pavement for horses, and the best 
adapted for gradients. 

Finally, the author insisted on the paramount 
necessity of thoroughly hard foundations for all 
roads, except where they crossed marshy districts, 
the early failures of the Improved Wood Company's 
pavements being chiefly attributable to mistaken 
ideas as to the advantages of elasticity in distribut- 
ing the weight of the traffic and giving an easier 
traction surface. 

A discussion followed, and the author was ac- 
corded a hearty vote of thanks for his interesting 
paper. 

The meeting then adjourned for the summer re- 
cess until the autumn. 
+e > oe 


THE NEW ELEVATOR AT JERSEY CITY. 





The new elevator of the Erie Railway Company 
at Jersey City is nearing completion and will be 
ready for use in a couple of weeks. The dock on 
which the building stands is 1,750 feet long and 
100 feet wide, and the elevator is very large, being 


375 feet long, 80 feet wide, 165 feet high, with a) 


stack of 180 feet. The machinery, which is of the 
best pattern, will be run by two engines, each of 
250-horse power, and the elevator will receive and 
unload forty cars at once, by means of steam 
shovels, at the rate of a car every three minutes, 








while at the same time it can load four ordinary | 
steamers at the rapid rate of four hours for loading. 
The bins are of woud, with a combined capacity of | 
1,500,000 bushels. Not only have the present busi- 
ness demands of such a building been considered, 
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but also the value of a permanent structure. The 
piles on which the elevator is erected have been 
driven about eighty feet below mud bottom, and 
seven feet above this bottom the piles were joined 
and crossed by heavy timbers, covered by thick 
courses of planking to about two feet below low- 
water mark. Upon this foundation strong granite 
pillars, sixteen feet high, eight feet square at bot- 
tom, and three feet square at top, have been placed, 
and on these, at short intervals, the timbers of the 


main structure rest. : 
~_—_————— ++ > oo 


BOOK NOTICE, 


Engineers’ and Mechanics’ Pocket-Book. By Charles 
. Haswell, Civil, Marine and Mechanical 
and Surveyor, Member of the American Society of 
Civil Engineers, of the New York Academy of Sci- 
ences, etc. Harper & Bros, 86th Edition. 1880. 


The first edition of this work, consisting of 284 
pages, was submitted to the engineers and mechan- 
ics of the United States in 1848. At that time the 
want of an accurate and comprehensive work of 
this description had been long felt, and this was 
undertaken to meet that requirement, The high 
reputation of the author induced his many. friends 
among scientists to insist upon more extended en- 
gineering and mechanical information; and in 
1856 he commenced the present work, which now 
embraces nearly 700 pages. The tables have been 
amplified, and the general character of the work 
greatly enlarged. . The editions, of which no less 
than thirty-six have been issued, have sold rapidly, 
and the engineer, surveyor or mechanic without a 
copy is scarcely to be found. It is an invaluable 


assistant in all branches of mathematical research, 
a a ee 


PRACTICAL SURVEYING — INSTRUMENTS 
FOR MEASURING DISTANCES, 








(Continued from page 180.) 


4. Wheel-Pedometers record on a dial face the 
number of revolutions of, or distance passed over 


by, a wheel rolling on the surface of the nd; 

on very smooth and even ground the ts are 

moderately fair, the error being principally due to 
dD. Pacing and Passometers,—Simple 


pow is, 
next to gous of a bad estimator, the worst 
mode of obtaining distances; the inequality 
of the paces under various conditions combined 
with the errors in counting, render it most inaccu- 
rate, while the monotony of perpetual counting 
makes it a positive torture, 

A passometer can be used to register the num- 
ber of paces taken; the pares themselves can be 
best taken by some one that has been trained to 
take equal paces, or has heen under mili train- 
ing. e pacing ado’ should be even, but nat- 
ural, and not strained with the mistaken object of 
conforming to any arbitrary length; some pens 
distance, on the flat, uphill and downhill, should 
be tested by careful measurement to obtain the 
ratio for reduction to yards, feet or miles, under 
these three conditions of any future pacings; the 
ratio should again be frequently checked. The 
passometers that effect the reduction to miles are 
inconvenient for distances less than a mile, and do 
not yield very accurate results in any case. 

Guessing or judging distance may, with con- 
tinued practice and checking. be carried to an ac- 
curacy that is meneneg: the main points to be 
noticed are the rise and fall of the ground and the 
direction from which the light falls on any object 
at the distant point. Some persons estimate in 
yards, others in their own paces, which are more 
readily available for testing such guesses. 

6. Telemetrical tion on Graduated 
Staves.—A graduated staff is held vertically at the 


| required distant point, and its refracted 


is 
observed in the eye-lens of the telescope, where it 
appears cut by two horizontal threads or wires; the 
heighth of the intercepted portion determines the 
horizontal distance of the staff from the vertical 
axis of theinstrument. The practical development 
of this principal was chiefly due to Porro, a Pied- 
montese mili e eer. Telemeters have been 
used in the United States Coast Survey, in a to 

graphical survey in Schuylkill County from 1 

to 1865, and in a geological and mining survey at 


Cape Breton from 1863 to 1866; the error given by 
| them in a single sight of 660 feet being determined 


to be only four inches, or yiy5. this mode of de- 
termining distance compares favorably with chain 
cron ta shew coe” the tects tak Seal 
error is about . e es 

direct telemetric * observation of this nature are 
best explained together with the history of its de- 
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ee eae following as meer ’s im. 
provemen ence been extracted fr: : 
cle by De Sénarmont in the “Annales des Mint 
ae series, ins is puteclgude te ; y 
‘© investigate the volved. 
ae the Sdesous and its line of sight ig 


y zontal, 

Let s be the intercepted height on the staff: j. 
height of its eo the ce of ‘the ; al 
from the object-glass; a the distance of the image 


from the object-glass: f, the focal length: «, the 
distance of oe axis of the instrument S ee 
the object-lens, 


Then by proportion : = ; and by the general 


formula for the foci of lenses, . +1= Ps hence 
4= f; + J; andif A be the distance of the staff 


from the axis of the instrument 
Aza+d=fi+f+d, 


in which f + d is a constant for each instrument, 
varying from about 12 to 24 inches. 

Secondly, when the line of sight is inclined at a 
slight angle » to the horizon, the required distance 


becomes 
A’ = (a’ + d) cos @ 
= S75 008" @ +(f +d) cos @ 


ia r cos* p+ f + d very nearly, as @ is small. 


Thirdly, when the graduated staff is not truly 
vertical, let s be the in height when truly 
vertical, »’ be the inte height when inclined 
at an angle 4, then s* = ¢cos 4, and the previous 
formula becomes 


A” = f*cos* @ cos + f + d, 


hence the resulting error in the distance, due to 
the inclination of the staff to the vercical, becomes 
equal to 


A’—A” =si cos* @ (1—cos 4) 


6 


2 Ge 
_ fx cos* 7 A’ ; very nearly; 


Now, if we take 6 roughly, in terms of the circular 
measure of the angle, 


when 4 = 1°, Sas 1. ; = 4 
: i 0 0 and the error Senn’ 
when 6 = 2°, “™ ; a me, 
i and the error saat 
hence 2° may be considered as the extreme limit 


for the deviation from verticality, which shows the 
eooueey of invariably using the plummet with 
the staff, 

Porro’s modifications of the simple telescope with 
a two-wire diaphragm were intended to obtain an 
increase of field and of power in the telescope, 
and to make the resulting distances count excatly 
from the vertical axis of the instrument. 

In the first place, instead of using a single large 
object-lens, which would require a focal length of 
twelve times its diameter to eliminate excessive 
spherical aberration, he used a compound lens of 
two pg achromatic object-glasses placed one 
behind the other, thus getting a bright clear object. 
Secondly, in order to avoid spherical aberration 
that might result from observing with one eye-lens 
only when the threads were wide apart in the 
sapuae view, he used three rooeee each oo 
oO te to a correspondin, or wire, 0 
which he used three; and es, placed them 
further apart without involving error. In the 
third place, he introduced between the object- 

lass and the threads an additional lens whose 
ocus was at the same point as that of the object- 
glass, thus obtaining as a result that all rays after 
passing through the additional lens become parallel, 
while the sizes of all objects subtending the same 
angle at the point c, the centre of anallatism, or 
unchangeableness, are proportional to their dis- 
tance frome, The point ¢ being then set in the 
exact vertical axis of the instrument, the re- 

uired objects were attained, besides the addition- 
al advantage in observations having the line of 
sight inclined to the horizon, that the 


rr on this account is exactly e 
aoe The 


multiplying the observed d 

of the cosine of the inclination. The 
compound telescope above described was only 2}; 
eae diameter, with a focal —— rene 

t a fying r rom ‘0 

times. Posse dioveaed ® or 7, horizontal hairs or 
threads in some instances instead of three, in order 
to check errors in reading the uation on the 
staff, and to in their subdi by the eye, 
as well as to 


were by casual 

The maximum error with 
was in distances leas 
ind more t 


uisite 


ce by 
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beyond which distance the sights become useless | attempt, and thus causing much expense. Before 
for practical work on account of increased error. applying distance wires to a telescope for telemetri- 
The instrument admitted of testing in all ite parts, | cal purposes it is well to ascertain its magnifying 
but the threads were permanently fixed; it is| power; this can be effected by direct stical ob- 
evident that such an instrument would require a | servation on a graduated staff with the aid of 
maker, and perhaps be expensive. | Pouillet’s reflecting tube. This tube being fitted 
The further employment of the telemeter on the and clamped on to the eye-piece of a telescope 
Schuylkill topographical survey resulted in the enables the reflected real image of the staff to be 
following practical conclusions, indicated by Mr. | seen in coincidence with its direct magnified 
Lyman in a paper read before the Franklin Insti-| image, and by a comparison of the two apparent 
tute in 1868, |sete of graduations, the magnifying power of the 
ist. That the additional lenses and complications telescope is simply and correctly determined. It 
adopted by Porro, to cause the centre of annalla- | then becomes a mere matter of calculation, as be- 
tism to fall in the exact vertical axis of the in-| fore shown, to ascertain within what limits of dis- 
strument, were needless, as the inconvenience | tance the telescope is correctly suitable to purposes 
from adding to every distance observed a constant | of telemetry under a favorable condition of the 
uantity, owes the sum of the focal distance of | atmosphere, The constant error for any such 
the object-glass and the distance of that glass in| instrument can be determined by a series of 
front of the vertical axis, rarely exceeding one | observations combined with accurate measure- 
foot, is comparatively trifling.  . | ments of various distances. 
2d. That three boriaontal hairs or wires are) Telemetrical Observation on Staves of Known 
sufficient for all purposes, as the reading of the Length.—The next development of the principle of 
middle wire affords sufficient check on the other | telemetrical observation was carried out in Eck 
two; that fixed are preferable to moveable wires | hold’s Omnimeter (which, like Porro’s Omnimeter, 
with protected adjusting screws; and that the | also serves as a theodolite), having for result that 
fixed wires should be 80 set that the visible height | graduations on the staff become needless, two cor 
on the staff intercepted between the middle and | rect marks being alone necessary, In this instru 


Fio. 





Fia. 1, Direct TeLemertry. 





Fia, 2. Porro’s LENSES. Fia. 4. 


either outer wire should bear some exact ratio to | ment a telescope and a microscope are permanently 
the distance, such as 1 foot to 100, thus avoiding | attached to each other at right soles. both turning 
calculation. | together in the same vertical plane, and having 

3d. That the staff should be graduated to hun-/| their common turning axis ata known fixed height 
dredths of a foot. | above a horizontal scale, placed parallel to the tel- 

4th. That, in combination with the above ar- | escope, on which the microscope reads. When the 
rangements, a telescope magnifying only 20 times, | telescope is directed first to the top or upper mark 
and reading to the 200th of a foot at a distance of | of the distant staff, a reading is taken on the scale 
660 feet, will produce results as correct as those of | with the microscope, a second reading is taken in 
Porro’s larger and more complicated instrument. | the same same way when the telescope is directed 

Sth. That the errors arising from spherical | to the bottom or lower mark of the distant staff; 
aberrations may under these circumstances be | the difference of these two readings made with the 
neglected in angles of less than 10° on either | help of a micrometer is the measure of the required 
side of the focal axis. distance, 

Distance Wires.—From these conclusions it ap-| Thus, if S <= the height observed on the staff, 
pears that a good level-telescope with three dis-| which is generally fixed at 10 feet, D = the dis- 
tance wires anda 16-feet level-staff are sufficient ; tance of the staff from the instrument, h = the 
for all ordinary purposes; in distances limited to | height of the telescope axis above the scale, | = 
660 feet, if the telescope will read correctly to one | the length or difference of readings on the scale, it 
graduation ory}, of a foot at that distance. The | is evident that the two triangles described through 
length of staff utilized would be ,, of the distance, | the motion of the telescopic and of the microscopic 
or 18.2 feet, and the error in reading, lying within | lines of sight are similar; hence if the distance is re- 
ahalf of a graduation or y}, of a foot at this range, | quired, 
would thus cause an error in distance of three, Sh 10h 
inches, or about yy'y, of the distance. Using the | D= , er 
same telescope, whi would give readings at in- | ‘ ° ; 
creased distances up to 1,820 feet with half of the | Senerally, and if the distance be known, any un- 
exactitude before meutioned, the maximum error | *20wn height (s’) observed at that distance is 
in sights between 660 and 1,320 feet would then be v= 
double the former. If, however, a telescope of 
superior er be used, capable of reading to hun-| Also the height of any point at that distance, 
dreths of a foot at a distance of 1,000 feet, which | either above or below the level of the axis of the 
every superior 18-inch level telescope should do in instrument, can be obtained; for when the telescope 
clear weather, the maximum error in distance, | is set truly level, the mic reads exactly on 
about 5 inches, will, as before, be only yyy_ up to| a zero or point of d ure on the scale; thus this 
that distance. The same ratio of maximum error | instrument acts as a level as well as a telemeter in 
to distance could be attained up to 1,320 feet dis-| the same n. The readings on the scale, 
tances with a still more powerful telescope, mag-| which is only about four’ inches in length — be 
nifying about 25 times. made to six figures, of which two are read with the 


nder these circumstances it seems surprising | microscope and four with the aid of the micro- 
that everyone ng a level with a good tele-| meter disc. The mode of with this in- 
scope does not have distance wires added to the strument is thus described 


Mr. Eckhold in an 
dia by a maker, which can be done at | article in Spon’s ‘ Dictionary of Engi ” 
rey A half a guinea, and that anyone 1. Place the staff vertically at one end of 
should buy a new level without such distance wires. 
ever, be very much preferable to have 
the distance lines on a lens, if this 
could be done without destroying several in 


ad , at the other, care being taken 
m be set to zero, 





z 


dis- 
sp ng me Agente coma aman at gril 


2. Point the telescope to the upper line of the! 
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staff, clamp it, and read on the scale the number 
of divisions shown by the cross lines of the micro- 
scope, Suppose it to be 67 and something more: 
this is, therefore, more than 670,000 parts of the 
whole scale of one million parts; the microscope 
dise is then turned either way until the next divi- 
sion of thescale is brought exactly between the 
cross lines that indicate the center of the micro- 
scope, When the vernier of the micrometer may 

give an additional reading of 2,085; the total read 

ing thus becomes 672,035; but in case of the micro 

scopic reading having been more than 67'4, the 
total reading would be 677,085, as the micrometer 
vernier subdivides only the half of one of the num- 
bered divisions of the horizontal scale. 

8. Unclamp the telescope and the microscope, 
and observe similarly on the lower marked line of 
the staff, but in the same vertical plane,obtaining a 
second reading, which we will suppose is 660,015 

4. Notice also the reading for the point of de 
parture on the acale when the telescope is levelled; 
suppose it to be 500,010, 


THE MODE OF CALCULATION, 


From these three readings all the necessary re- 
sults for distance, altitude, and level are obtained 
by the before-mentioned formule or proportion ; 





8. EcKHo.p’s TELEMETRY. 





INSTRUMENTAL CORRECTION, 


|where if S 10 feet: h 6 inches 1,500,000 
parts of the scale, and / 672,085 660,015 
12,020 parts, then the distance 
D hS 1,800,000 x 10 
l 12,020 
And to obtain the altitude of the lower point on 
the staff, here we have D given, and the value of 
lin this case being the difference of readings be- 
tween that of the lower point and the point of de- 
parture = 160,005, we obtain 
LD _ 160,005 «1,247.92 at 
h ‘1,500,000 ew wee 
Should the reading for the lower point on the 
staff be less than that of the point of departure, 
the altitude thus obtained will be negative. The 
value of s may also be obtained by another pro- 
portion, thus, 


160,005 « 10 
12,020 


To avoid dividing the constant dividend, a small 
table may be made, from which the distances may 
be obtained by inspection, 


1,247.92 feet. 


133.115 feet. 


OTHER POINTS OF IMPORTANCE, 


The following shows the amount of exactitude 
that may be obtained with this instrument : 

Distances of 100 feet exact to 0.001 foot. 

Distances of 1,000 feet exact to 0.05 foot, 

Distances of 3.000 feet exact to 1 foot. 

. Heights at a distance of 300 feet exact to 0.0005 
oot. 
: Heights at a distance of 1,000 feet exact to 0.002 
oot. 
It is easily seen that the divisions of the scale 
may be of any convenient corresponding length, 
as they are merely required to represent ration ; 
and that the base scale may be of any length, in- 
| stead of exactly four inches, so long as it is divided 
| into 200 equal parts, and that the micrometer ver- 

nier divides each of these into 5,000 equal parte, 
| hence the instrument admits of modification with- 
| out inconvenience. 

To determine the value (h), or as it is called the 
base line of the instrument, measured from the 
point of rotation of the microscope perpendicular 
to the scale; measure very accurately a distance, 





196 


ENGINEERING NEWS. 








JUNE 5, 1880. 





say 100 feet, from the instrument to the 10-feet 


hence obtain 
a= Ix 1 00 


10 


But before thus obtaining this value, it must be | 
made sure that the optical axis of the microscope | 
and telescope are in the same vertical plane, or | 
rather in parallel vertical planes, and perpendicu- | 
lar to each other; to effect this adjustment, first | 
sight a 10-feet staff, and next a shorter one, say | 
of 5 feet, at the same distance, and try with the | 
acquired data whether the base line of the instru- 
ment remains in each case proportional to the dis- 
tance or not; should this not be the case, the cross- | 
lines of the microscope must be moved by the mo- | 
tion of the adjusting screw. 


To determine mathematically the height of the 
base line of the instrument, and the position of the 
point of departure on the scale shown as O H and 
R H in the figure. 

Let R S = a, any distance measured on the | 
scale, subtending the known angle A ;and S T = b, 
any convenient distance subtending the known 
angle B. 

Put the unknown angle O R H = X, and the un- 
known side O S = z. 

Then since a :z:: sin A:sin X, and z: b::sin 
(A+B+X): sinB...a:b::sin A. sin (A+ B 
+ X):sin X. sin B; but sin(A + B+ X) = sin 
(A + B)cos X + cos (A + B). sin X 





asin B 
.. sin (A + B)cotg X = bsin A ~~ ©°8(A + B) 


a sin B 
or cotg X = 4 sin 4. sin (A + B) 
whence X becomes known. 
(a + b)sin (A+ B+ X), 
sin (A + B) og 
known terms, and O H = R Osin X;and R H = 
R Ocos X, the values of these two required quan- 
tities can be obtained. 
The following is the form of field-book, or 


— cotg (A + B); 

record for this work, recommended by Eckhold : 
Base LinE— | DEPARTURE POINT AT 
1,500,000. 500,010. 

5 STarF=— 9 ALTETUDES. if. 
- | 10 feet. a i 
; - : Back Sight.| Fore ih Re- 
5 

2 


And since R O 





--aouwasic | 











NOLLVLG 


*- goualeyid 


ow —_ +] = 


| 
| i] 


| 
1} 


| 
| 
| 
| 


Tete 

18 | 8 

| | | | 

| er 
PERE a 


1 Ii 


The numerous advantages of such an instru- 
ment require little or no explanation, and the 
exactitude of result being undoubted, the necessity 
of measuring and depending on carefully-meas- 
ured base lines in large surveys is entirely obviated ; 
levelling as well as measuring can be done at very 
long distances on inclined planes; and having a 
constant starting-point for levelling, there is noth- 
ing further to do with the collimation of the 7“ 
a axis of the telescope. This instrument has 
been used in railway surveys in America and on 
revenue surveys in India.—Jackson’s Survey Prac- 
tice. Gai 


RRIGHTON (ENGLAND) WATER WORKS. 





WATER PRESSURE. 


The water at Warren Farm is 279 feet above the 
reservoir at Islingward road, and the power requisite 
to force the water up to Warren Farm is obtained 
by the 70-feet fall trom Park road to Islingward 
road, so that the net elevation forced inst is 209 
feet to Warren Farm and 169 to Race Hill. E 

The only motive power is the water, which is 
afterward used by the inhabitants living on the 
lower level, the work being done with no other 
cost than that of maintenance of the c< It is 
entirely automatic in its action, .and, having no 
dead centre, stops and starts without uiring 
attendant to be near it. In the event of there 
being a sufficient quantity of water in either of the 
upper reservoirs, the supply to that ceases, and if 
both are full the engine remains’ motionless until 
more water is required. 

The engine delivers from 50,000 to 60,000 gallons | 
of water per day into either or both of the upper | 
reservoirs, The pump is double-acting, has a brass | 
lining, gun-metal piston rings, valves and seatings. | 
The motor has a gun-metal cylinder, in which 
works a twelve-inch -metal pistoa packed with 
cup leathers. The slide valves with their faces, as 





| well as the valve piston and cylinder, are all either 
staff, and take the readings, giving Jas a difference, | 


of gun-metal or lined with it. Bailey’s gauges for 
indicating are affixed to inlet of motor 
and outlet of pump. The indicator on the motor 
cylinder records the number of strokes, and thus 
approximately the amount of water delivered can 
be read off. The piston-rod, crosshead, levers, 
links and all the working parts are of steel, electro- 
plated except on their working faces.— Builder. 





A PRACTICAL TREATISE 


ON THE 


STEAM ENGINE. 


BY 


ARTHUR RIGG, M. E., Lonpon, Enc. 





CHAPTER VIII. 
CONNECTING RODS. 





_In transmitting pressure from a piston toa crank 
pin, connecting are ni for the purpose 
of permitting a vertical motion of the crank .pin 
equal to the piston’s stroke, one end of the con- 
necting rod traveling in a straight line, while the 
other end has a circular path 


Before considering ae case of connecting rods. 


of necessarily finite length, it is instructive to re- 
gard the effect of attaching a crank toa piston 
with a connecting rod of infinite length, in order 
to eliminate disturbing inguenae which are created 
upon any movements of the piston, in consequence 
of angular motion of the rod itself, Such a case is 
realized in practice with a slotted cross slide, as 
shown in fig. 8, page 64. Here the crank pin has 
a rectangular block attached to it in which the pin 
can turn round, while the block slides backward 
and forward between two parallel surfaces, at- 
tached to a piston rod. These arrangements are 
inapplicable to ordinary steam engines, but are 
used for such purposes as donkey pumps, where 
little pow has to be transmitted through them, 
and the real work is done by a pump in direct con- 
nection with the piston rod, or else, in some cases, 
the cross slide can be used for driving slide valves, 
as it occupies small space and is found more suit- 
able for converting circular into rectilinear motion 
than changing a reciprocating into circular 
motion. 

This construction affords a convenient starting 
point, and embodies the results of connecting rods 
of infinite radius, so far as relates to the relative 
movements of cranks and pistons. 

In fig. 96 the sliding bar is shown in five po- 
sitions, co nding with the commencement, 
middle and end of the piston stroke, together with 
the first and third quarters. These positions cor- 
respond exactly, whether measured by perpendicu- 
lar lines drawn for E, C, or F, upon A B, or mea- 
sured upon a b which represents the piston’s stroke; 
or, in other words, when the crank is at the mid- 
dle of its stroke, the piston stand in the middle of 
its stroke. 

These horizontal distances agree together with 
aconnecting rod of infinite length, for the straight 
line C Dis only part of the circumference of acircle 
whose radius is infinite; and it is clear that during 
thetime the crank from B to F, the piston 
moves from b to f; similarly while the crank passes 
from F to D, the piston moves from f too. But 
the distance from B to F, measured circumferenti- 
ally, is twice as great as from F'to D, and the 
crank moves at a uniform rate in its path ; so that 
in passing from B to F, twice the time is taken as 
in passing from F'to D. As, however, the distance 
from b tof or from f to 0, on the piston’s track, is 
the same, it follows that the latter interval must 
have been accomplished at double the mean 
of the former. ‘kag other divisions would show 
cue and when the crank passes 
over A or B the speed of the piston is nothing, 
reaching a maximum at C or D when it equals the 
circumferential velocity of the crank itself. Thus 
during one stroke of a piston, when connected to a 
crank moving .at a uniform . At the com- 
mencement the piston is at rest ; then gradually in- 
creases its velocity to equal that of the crank and 
thenceforward diminishes its speed, until at the 
other end of the stroke it is found to be at rest 


again. 

_These variations which occur in velocity of a 
piston alter the distribution of power conducted to 
a crank pin through a connecting rod, causing a 
cycle of ing ¢ to accompany ev 


the amount of power given out. This depends onl 

on the pressure ere by the space femvenent, 
and as the piston will only pass from a to b while 
the crank performs one revolution, the power 
given out issimply the pressure on the piston in 


by the distance traveled j1, feet, 
: 1 rod modifies to some extent 
the relative position of piston and crank pin : nq 
as the proportion ween connecting rod and 
crank radius lengthens, so do these relatiy:. po 
sitions approach more and more nearly to jj. 
oot P uced by a connecting rod of infinite 
length. 
The effect of an comeens connecting rod is i!|ys. 
trated by fig. 97, where a 6 represents the stroke of 
a piston A c B D the path of a crank, the dig. 
meter of the latter being exactly equal to th. 
former. 
_ The length of connecting rod is generally stated 
in terms of the crank’s radius, and varies very eo. 
siderably, generally, however, being made from 3 
to 6 times the radius of the crank, or 114 to 3 tinyes 
the stroke of piston. In the present example, taker 
from a marine engine, the connecting rod is 2.4 


pounds multiplied 
A finite co i 






times the crank’s radius, and though this produces 
most inconvenient pais a ggg ae and in every way 
a proportion to be avoided, yet it illustrates in a 
very clear manner the relations subsisting between 


Fig. 97. 


the stroke of a piston and the path of a crank so 
far asthey are modified by a connecting rod. 

At the commencement of a stroke the connect- 
ing rod, whose length =a A, lying horizontally 
causes the piston to be at a while the crank is at 4, 
and again at the end of a stroke the piston is at b, 
while the crank is at B. 

If the stroke A B be divided into two equal parts 
at O, and a bat 0, it will be found that when the 





Fie. 98. 


crank is at c the distance frome to o is 
than the — of connecting rod a A, which is in- 
variable, reaches only from cto 0’. For this 
reason when the crank is at the middle of its path 
the piston has traveled to o’, or a distance of 0 0’ be- 
yond the middle of its stroke. 

Thus during the first quarter of a revolution from 
Ato ¢, the piston moves considerably farther than 
during the second quarter of a revolution from ¢ to 
B. Oncommencing a return stroke, the reverse of 
this holds for when the crank arrives at D, 
the piston returned to 0’, or by the space 0’ 0, 
less than half a stroke, and it is easy co understand 
that an irregular driving power results. 

However much of the crank’s may be sub- 


reater 


f hanges ery | divided, as at Zand F, it will still be found that 
revolution, but in no way do they directly affect | similar i iti 


ensue ; but they diminish in 
amount as relative length of connecting rod in- 


creases. aconnecting rod of an infinite length, 
the centre of stroke of eines See 
been shown to with a connecting 


rod equal to the crank radius, the entire piston 
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vement must take place in the first and last. 
quarters of a revolution, and none whatever in the 
second and third quarters. : 

Between these extremes a sufficient len of 
con rod has to be found, and in order to 
elucidate uestion, fig. 98 has been drawn to 
show the ve J of a piston with con-. 
necting rods of different lengths, when a crank 
stands vertically at either quarter of its revolution, 
assuming a piston moving horizontally. In this 
figure, A B, and the parallel lines above it, repre- 
sent the length of stroke, and O o the middle. The: 
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is found to meet every requirement, and to lead to 
no great inconvenience in the working of ordinary 
steam engines. 





FOREIGN INTELLIGENCE. 


$6,000,000, and, after paying a dividend of tive per 


cent., carried forward a surplus of $550,000, a handsome | 


result in connection with one of the greatest ventures of 
the century. 


XLVI. 


CONNECTING RODS. 


Fig.9. Feg.72. 





i) 


cuts these horizontal lines, indicate the positions 
of a piston while the crank is at the u or lower 
half stroke. This diagram shows at t the dis- 





ey 





GENERAL INTELLIGENCE. 


G2” We solicit and are pleased to publish in these 
columns any items of interest be furnished us. 


Water-works are being discussed in Woodstock, 
Can. 


The Seaforth, Can., water-works are progressing 
rapidly. 


Tae eng sae oe the Toronto, Can., gas- 
works is being 


The Peoples’ Gas-Light Company of Elgin, Ill., intends 
erecting 


works this season. 


| water from the Troy works. 
The gross earnings of the Suez Canal for 1879 exceeded | 
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length of connecting rod compared to crank radius 


The city of Guatamala has adopted the Globe Co.'s 
apparatus for lighting their stre>ts, under a contract for 
twenty-five years, at $72 per lamp per year for all ap 
paratus, labor and material 

The citizens of Lansingburgh, N. Y., recently held a 
meeting to consider the matter of securing a supply of 
A committee was ap- 
ointed to examine into the feasibility of this plav. 

meeting was unanimous in at once securing an 
adequate water-supply. 

The new engine for the water-works of Detroit is 
nearly allin position. The walking-beam was made in 
England, and weighs 15 tons. There are now about 600 
| tons of iron and steel in position, besides about 7 tons of 

brass. The balance-wheel is in eleven sections, and is 
| put together by wedges, without a single bolt. If not 
| closely examined it appears to be all in one piece. 


| Fourth annual report of the Board of Water-Works 

of Sandusky, Obio, Jan. 1, 1880. The total income for 
| the year was $10,732.98, and the cost of maintenance 
| $6,317.00. The works cost the city $383,061.38, There 
| were 333,754,174 gallons of water pumped, using 768.3% 

t ns of coal at a cost of $1,761.05, salaries $1,930, gas, 
| oil waste, etc., $251.59, making the total cost $4,942.64. 
|} It cost $1.19 cents to pump 1,000 gallons ; and $2.94 

cents were received in rents for each 1,000 gallons. The 
| 1,000,000 gallons 100 feet high was $8.33. There were 
| in the city at the close of the year, 105,107.4 lineal feet 
| of pipes, 188 water gates, and 145 hydrants. 


The Engineer thus discourses upon the propriety of 
making water a merchantable commodity ; ** London is 
humiliated by the fact that it contains no local au- 
| thority apparently competent to give it a cup of cold 
| water. e case is even worse, for the question is not 

one of giving, but selling. ‘Water, said a vestry 
| delegate the other day, ‘ ought to be as free as the air 
| we breathe.’ And so it is for those who take it in that 
| way. The vestry delegate may take his bucket and dip 
| it into the Thames wherever he pleases, and drink to 
| his hearts’ content. But if he prefers to send somebody 
| else to dip the bucket, he must pay for the service.” 


Eighth annual report of the Public Water Board of the 
city of Lynn, Mass., for the year ending Dec. 1, 1879: 
Total receipts $75,734.30; the expenses of the depart- 
| ment, classed under the head of mainteuance, were $9,- 
252 38; the total gross cust of the works up to Jan. 1, 
1880, was $1,058,217.14. The quantity of water 
supplied through the city works was 461,756,981 gal- 
lons, a daily average of 1,265,088 gallons, giving to 
each consumer 56 gallons, or a daily average per in- 
habitant of 35.1 gallons. There are 3,397 dwellings, or 
58.51 per cent. of the whole, connected with service 
pipes. About 40 per cent. of the total population de- 
pend upon wells and cisterns for their supply of water. 
The rain-fall for the year was 41.04 inches, which was 
16.32 inches less than last year. The total yield of the 
water shed, was 42.38 per cent. of the rain-fall, or 417,- 
044,027 gallons. The consumption was 44,712,054 
gallons more than the total yield of the water-shed. The 
j}engine has pumped 456,319,019 gallons into the 
|reservoir at an average height of 165,625 feet; an 
average duty of 91,705,149 pounds of water raised one 
foot high for each 100 pounds of coal consumed. Cost 
of raising 1,000,000 gallons into the reservoir $8,6131; 
cost, one foot high $0.0519. 

The following bids were received by the Board of 
Public Works, of Milwaukee, for pumping engines and 
boilers, and referred to the Committee on Water-works: 
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The engine described in the bid of P. Ellis is a ver- 
ticul direct-acting beam . The steam cylinders 
are 34 by 72 inches for high pressure, and 66 by 60 
inches for low pressure. The pump is Sige inches in 


nteed 
for every 
coal consumed. The lowest bid for 


boilers was that of the Holly Manufacturing Company. 
St. Paul will two new steamers for fire pro- | The Cit sneer, H. J. Hilbert, recommended’ the 
tection, and put in a system of cisterns. [seeele tite bebe eieapeed. oa 
The New Capitol Commissioners, Albany, N. Y., have iiinibineticbiien 
quantal the canes Sor aeeeene Tudor ELECTRICITY. 
& Co., of Boston, for $7,' - 
A committee of the water-works of Montreal, There are 365 telephones in use in St. Paul. 
are the works, and will report upon their| The work of putting up an additional ph line 
Sendition as oop an poutiite. between Indianapolis and Pitteburgh on the of the 
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oman a ocmniniccsiiinreainanimesnencanintil 


Pittsburgh, Cincinnati & St. Paul Railroad bas been 
finished. 

The experiments of 1879 with the electric lights on 
the Holborn Viaduct, London, Eng., are said to have 
been ny, and the light was expensive—s. 
8d. per lamp per night. 





STREETS, DRAINAGE, ETC. 


The Board of Public Works of Detroit awarded the 
contract for furnishing the city with cedar blocks for 
paving to Mark Flanigan, at $9.20 per cord. 

Milwaukee has ordered 6,000 feet of four-inch 
for paving blocks. The wooden block pavement of Wis- 
consin street, was laid on sand i of a board base 
and, as a consequence, new blocks must be laid through- 
out next year. 

The Engineer's Club, of Philadelphia, passed a resolu- 
tion, to appoint a committee of five, one of which shall 
be the Chief Engineer and Surveyor of the ae to study 
and ougpost a plan of improved sewage for the city of 
— phia, and the protection of the river sfrom pollu‘ 

on. 


Colonel Waring has been in Pittsfield, Mass., to make 
lans for sewers in streets not already provided. The 
Sommissioners intended to put down an eight-inch pipe, 

but Colonel Waring thinks a six-inch sewer is 
enough, and that six feet under ground is better than 
eight or ten. One sewer, estimated to cost $15,000, he 
thinks can be laid for $4,000, and under his oo the 
,000, 


sewers in the district, which have already cost 
could be built fur $20,000, 
In Memphis twenty miles of sewer pipes have been 


laid already, and over 700 men are now at work for the | H 


district ea Thirty miles of sewer will be 
finished June 1. This will nearly complete the sewer 
system. In addition, an equal number of miles of drain 


tile have been laid. Aside from sewerage and drainage, 
mention must be made of the cleaning and filling of 
vaults, the demolition of hundreds of old buildings, the 
tearing up of the Nicholson pavement, the cleaning u 
of cellars, and the general renovation of stores an 
dwellings. 

— eo —— 

BRIDGES. 

The T. P. & C. Railroad is building a bridge over the 

Wild-Cat River at Kokoma, Ind. 


The Chicago, Milwaukee & St. Paul Railroad Com- 

ny has commenced work on the bridge across the 
Mississippi at Sabula. 

The Keystone Bridge Company, of Pittsburgh, has re- 
cently finished a bridge over the Erie Canal in Buffalo, 
for the New York Central’s cross-town line in that city. 

One thousand feet of two-inch maple plank are 
ordered for repairs to Cherry street bridge, Milwaukee. 
The Kinnikinnik bridge will also come in for a share 
of mending. 


The Wrought Iron Bridge Co., of Canton, O., has re- 
ceived acontract to construct an iron highway bri 
for the town of Milton, N. Y. It will consist Oe sing 
span of 125 feet. 

The city of Lowell, Mass., is spreading in every direc- 
tion, except where the river presents a barrier. It is 
not designed to build a bridge, and the County Com- 
missioners are endeavoring to select the most advan- 
tageous side. 

The Toronto Bridge Company, of Toronto, Ontario, 
have been awarded the contract for the bridge super- 
structures over the eastern and western outlets of the 
Lake of the Woods, on the Canadian Pacific Railway, in 
Manitoba. Each bridge will consist of a 200 feet pinned- 
truss span, with iron stringers, with a 50 feet plate 
girder at each end. 


Wilkins, Post & Co., of the Atlanta (Ga.) Bridge 
Works, have just completed two spans, of 130 feet 
each, over Uchee Creek, for the Mobile & Ghirard road. 
The bridge is a combination Pratt truss. They also 
have contracts for six, all wrought-iron, spans, for the 
East Tennessee, Virginia & Georgia; one double-track 
iron bridge over the Holston at Strawberry Plains, and 
five smaller ones for the Holston, near Union, Tenn. 

denna 


RAILROADS. 


The building of the Elkhart, Niles and Lake Michigan 
Railroad is assured. 


The extension of the Texas and Pacific Hailroad was 
completed to Weathersford, Texas, on the 27th ult. 


The citizens of Detroit are endeavoring to raise a sub- | 


scription of $200,000 to insure the building of the Butler 
road. 

The 2,023 miles of railroad in California are worth, 
for purposes of taxation, $31,000,000, as assessed by the 
State Board of Equalization. 

The Carson and Colorado Company has be 
of construction of the first hundred and fifty miles be- 
tween Carson and Candelaria, Columbus mining district, 
Nevada. 

Railroad construction is now 


laid thus far this year, against 493 miles forthe same 
time last year. 


The construction of the Texas & St. Louis Railroad is 


now assured, the contract having been signed with H. | 
N. Mandeville for the construction of that road to Cor- | 


sicana by September 1. 


lt is reported in Chicago that the Hannibal and St. 
Joe Railroad proposes to build an extension to that city, 
via Quincy, Carthage, Galesbury, Wyoming, Lacon, 
Ottawa and Lockport. The distance is 254 miles. 

The Leadville extension of the Denver and Rio 
Grande railroads, is being rapidly pushed forward to 
completion. An official circular, just issued. announces 
the completion of the road to South Arkansas, about 60 
miles from Leadville. 


n the work | 


ing on at a rate of over | 
100 miles a week, and 1,264 miles of track have been | 
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The Canada Southern is 
off line to run from N ra to W across 
the country, a distance of some seven or eight and 
which will save some fifteen or twenty miles of travel 
on passenger and freight on that road destined for the 
Eastern ‘tes. 


The ave on the railways is 46 m 
an Jour son the Rrench, 374: on the German, 40; and 
on the American 87. On the English roads 6.5 feet driv- 


ite common ; and some of the fast 
feet wheels, and one line bas 10-feet 


efforts to secure a cut- 


ing wheels are 
lines have 8 and 
wheels. 


The Northern Pacific Railroad has been granted an 
extension ef six years, from July 4, 1880. The lands, 
however, are to be sold at $2.50 an acre, and the money 
realized shall be expended to complete the construction 
of the road. When the road shall have been constructed 
the lands shall revert to the government. 


The Atchison, Topeka & Santa Fe Railroad Compan 
bas undertaken the construction of a raitroad from 
Paso through Old Mexico to the City of Mexico. The 
surveys for this line have all 
been commenced at the City of Mexico. Work on the 
Atlantic & Pacific extension is under full headway. 
The Guaymas road is also beginning to take shape, 
and two construction corps are at work, one 
at the western terminus. in Sonora County, 
Mexico, working eastward, and the other at the eastern 
terminus, near the Rio Grande, working westward. 
Both these roads are expected to be completed in less 
than two years. 


5S. M. Lawson, A. 8. Sullivan, T. L. Sm J. G. 
Sickles, of New York; A. N. Cromwell, of B: yn; H. 
Edwards, of Staten Island, and T. E. Sickles, of 
a = eos we anes = Directors of Bon 

roadway lergroun way Company, nnin 
near South Ferry in New York, thence aden Whitehe 
street to B way, under Broadway to Fifty-ninth 
street, under Fifty-ninth street to the levard, under 
the Boulevard to Tenth-avenue, and under said avenue 
to its northern terminus, at or near King’s Bridge. The 
length of the road is 14 miles, and the capital is placed 
at $14,000,000. The same persons are also named as 
Directors of the Madison Avenue Un 
way Company. The route is as follows : inning in 
Broadway, near Twenty-third street, under and across 
said street and Madison Square to Madison Avenue, 
thence under said avenue and its continuation and ex- 
tension to the Harlem River. The length of the road is 
six miles, and the capital is placed at $6,000,000. 

The ing on the Burlington, Monmouth & Illinois 
River featway is now being pushed under contract-with 
John D. Lynch, who is working under three contracts 
extending from Peoria to Farmington, Ill., a distance 
of 23 miles by survey, at prices from eleven 
cents for light soil to twenty-five for vy soils on 
the rougher parts of the line, with 500 ft. haul for twenty- 
five cent work. The eleven cent work being scraper 
work with 100 ft. haul. The prices paid for labor are 
$2.75 per day for men and teams, and $1.40 for men. 
The bridging has not yet been let, but will be contract- 
ed for inside of the nextten or twenty days. Some 500 
piles will be used on the first 25 miles of the road, aver- 
aging 25 or 30 ft. in length, and about 200,- 

t. of bridge, timber for bents and superstructures. 
On small bridges twin stringers, 16 ft. long 5 x 14 in. 
will be used, without side rs of same size 
and heavy _splice-blocks 5x 14 in., 6 ft. long with ms 
washers. Pile caps 10x12 in., 12 ft. long. The cul- 
verts now being constructed are of sewer-pipe with stone 
facings laid in cement. At each end of the culvert foun- 
dation pits 8 ft. x 8 ft. are dug, and stone one foot hi; 
are placed in edgewise; across the centre of the f - 
tion pits a trench 2 ft. wide and a foot deeper than the 
S is dug, and filled with rock in the same manner as in 
he formation pit on each side, and on this a stone wali 
is carried up 2 ft. wide, a foot high, and the first sewer- 
pipe laid on this, with the end flusb with the outside of 
the wall, and the mason work continued up to one foot 
or more above the top of the sewer-pipe. A trench is 
then dug on a uniform grade, with bottom cut rounding 
to fit the pipe snug to the other foundation pit at the 
upper end of the culvert. And when both end walls are 
a and the pipe laid, the pipe-trench should be 
filled with clay and thoroughly tamped. Each culvert 
| should have from 1 to 2 ft. fall. All culverts from 1 to 
2 ft. opening are made in this manner. Persons wish- 
ing any information in regard to contracts, or engi- 
| neers wishing to exchange views in ard to any fea- 
ture of narrow-gauge railways, will cheerfully an- 
swered by addressing, Jno. F. WALLACE, 
Chief Engineer, Peoria, Ill. 


RIVERS AND HARBORS. 


The Harbor Commisioners of Montreal have deter- 
mined to extend the wharves to the Hudon cotton fac- 
tory, 1,200 feet down the river from the present line. 


The cost of enlarging the Iinois & Michigan canal 
and improving the Illinois River so as to allow the pas- 
| sage of boats of 2,500 tons burden frcm Chicago to the 
Mississippi River, a distance of 327 miles, is estimated- 
at $18,200,000, an average of $55,560 per mile. 

The sub-committee of the Mississippi Levee Commit- 
| tee, which recently inspected the Mississippi River, has 
| agreed upon a report. It refers to the necessity of cor- 

channel and protecting the 
banks, and making new shore lines by covering and 
oe the scouring power of the current. The 
| report recommends the maintenance of levees and the 
| methods recommended for the treatment of the Mis- 
| sissippi by the Commission as correct, practical and 
| economical. 
| The city engineer of Chicago received the following 
bids for dredges and scows : cha. ane ae & 
Dock Company agreed to furnish a dredge for , 
and the scows needed for $3,500 a piece : Charles D. 
Gaylord agreed to furnish a dredge and six scows for 





| recting and deepening the 





1| ed the contract. to buil 


round Rail-| placed 


$18,500, or a dredge alone for $8,000 ; Willcox Bros, 
will furnish a dredge for sie 500, and six abies fas 


$9,500 ; O. B. Green re mthree bids for scows, two for 
$7,500 and one for $13,000 ; H. Starbuch pro- 
pom am —— a dredge for $9, No award has 
— -0o——_—_ 
BUILDING. 


A new hotel is to be built near Kimmswick, Mo. 

A new school-house will be built at Beverly, Mass. 

Burlington, Iowa, will probably erect a new depot this 
summer. 


The Society of East Greenwich, R. 1, con. 
template building a new church. 

The contract for building the new county jail, at 
Marshall, Mich., has been let; cost, $25,000. 

The. last Legislature appropriated $40,000 for the 
completion of the branch oeee at Folsom, Cal. os 

The deaf and dumb asylum to be erécted in -this city 
will be 152 feet by 100.66 feet. The architect is H. J. 


been made, and work has | Fernbach. 


Mr. P. R. Jackson is the architect for the factory to 
be erected in this city for Messrs. Christy, Sheppard « 


The contract for building a County Clerk’s office in 
aon N. Y., has been let to Tnomas Leamy for 
,000. 


There is talk of building a hotel at Idaho Springs, 
Col., that shall eclipse any in the state, except tne 
Windsor, of Denver. 

The contract for waiter, the jail at Sioux Falls 
D. T., was awarded to Wm. Bayley, of the Union Iron 
Works, Milwaukee. 


The Bartlett Brothers, of Whately, have been awari- 
the library building at East- 
hampton, Mass., for $16,000. 

The contract for building the new Pan Hand!e Depot, 
at Newark, O., has been awarded to Levi Furgerson and 
Chas, Daugherty, for $16,000. 

The total Canadian lumber cut for the season is 
at 1,064,000,000 feet, of which 380,000,000 feet 
is credited to New Brunswick. 

The contract for the extension of the Norfolk County 
jail at Dedham, Mass., bas been awarded to Albert Cur- 
rier, of Newburyport, for $17,800. 

The Chaplin Anti-Friction Car-Box Company, which 
has a capital stock of $5,000,000, will build a factory at 
New Haven, Conn., if a suitable site can be found. 


Messrs. Munger & Wheeler are pains a grain ele- 
vator at Ch for the Chicago & Northwestern Rail- 
road, which will have a capacity of 1,500,000 bushels. 

Robert 8. Se Orange, N. J., is building a fac- 
tory at Brooklyn, N. Y., ata cost of §17,000; architect, 
John Mumford ; builders, J. H. Stevenson and B. Gaila- 


St. Louis is rigidly enforcing the law which prohibits 
the construction of _ steps, bay-windows, or other 
projecting permanent fixtures, beyond the building line 
of the streets. 


Pennsylvania Railroad Company bas purchased 


The 
the on Market Philadelphia, between 
Meise on a Fifteenth, and erect a depot hotel at a 
cost of $150,000, 


The Industrial Exposition Association of Milwaukee 
will erect a mammoth building, covering an entire 
block. Work will commence as soon as the architects 
can complete the plans. 

There are some fifty bills on the calendar of the House 
Committee on Public Buildings and Grounds, authoriz- 
ing the construction of buildings whose cost would ag- 
gregate $7,000,000. 

Messrs. 8. H. & J. F. Adams have been awarded the 
contract for the new at Baltimore, for the 
Trustees of Johns Hopkins University, on Sharp street, 
near Lombard, at $90,000; Dixon & Carson are the 
architects. 

Thomas Gaunt, Yonkers, Constructing Exg'neer and 
architect of the buildings and machinery of tue Chicago 
Steam Sugar ‘Refining Company, has prepared 
plans and speciation fox ie new basins ¢ the 
company erected at Chicago. sugar house 
building will be 330 x 150 ft., thirceen stories high; fil- 
ter house, 15070 ft., and 130 ft. high; boiler house, 
240x100 ft., and 50 ft. high; chimney, 250 ft. high, 
with a flue of 16 ft. 


The late Dr. Jos. W. be of Burlington, N. J., by 
his will left $850,000 con’ to trustees, for the pur- 
pose of building and endowing a co for the educa- 
— of oan —e Mawr, Pa. Biers pa of * 
ave been duly incorporated er the name 0 
“The Trustees of Bryn Mawr College.” The construc- 
tion of the buildin ted. 
Francis T. King. of Baltimore, is the ident; Addi- 
san Hutton, of phi, is the architect. 

The Chamber of Commerce building, Baltimore, is to 
have a of 82 feet ca teaad street, and 187 
feet on Ho y street, and 187 feet on Post Office 
avenue; the first three stories will be used for offices, of 
which there will be 60, and the fourth floor will be used 
entirely for the exchan: which will be 76 ft. 6 
in. x 180 ft. The building will cost $225,000 or $250,- 
000, and the lot has been purchased for $200,000. 
Messrs. John R. Niernsée & Son are the architects. 


will now be steadil 





CONTRACTING, MISCELLANEOUS, ETC. 
The Pheenix Iron Company, of Trenton, N. J., are the 
successful bidders for the contracts to build two light- 
houses on the Delaware River, below Philadelphia. 
They are to be of the fourth , With iron cylinder 
ronan ant eaters, with s foal ‘plage uineay-aigha foe 
D a 
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anxious humanity proceed to the end of the line ; | 
and then, re-enforced by the Crystal City Co.'s en- | 
gine, retura for the balance of the party, which | 
had been left on the worst trestle of the lot to en-| 
joy themselves in estimating the depth of the | 
ravine, the factor of safety of the structure, and | 
the dynamical effect upon the coaches and their | 
contents in case the “factor” didn’t prove itself 
equal to the occasion. Whether the ‘ limit” of 
waiting or of elasticity would have been reached 
first, the speedy return of the engines has left an 
undecided engineering problem. In the joy of 
safely reaching the Crystal City the perils of the 
hill difficulty were all forgotten. 


The crystal plate-glass company’s works are 
located in Jefferson County, Missouri, 30 miles 
south of St. Louis, on the left bank of the Missis- 
sippi River, and are now connected with the Iron | 
Mountain Railway by its own railway, 31¢ miles in 
length. Its factory buildings are all of brick, and, 
including two furnace halls, two casting halls, 
grinding, smoothing, polishing and packing depart- 
ments, with boiler-houses, machine-shops, mill 
and pot rooms, cover an area of four or five acres. 
It is now opertaing two Seimens regenerative gas 
furnaces of 16 pots each, the. daily product of 
which is 3,000 feet of plate-glass, the only kind of 
glass made at these works. There are now between 
400 and 500 names on its monthly pay-roll, repre- 
senting skilled and unskilled labor, and at least a 
dozen nationalities. 


The product of these works is steadily increasing, 
with demand throughout the entire country, and 
the difficulty heretofore has been to make ‘“ supply 
equal the demand.” 


The plate-glass in the State-House at Albany, 
N. Y.; the Metropolitan Art Museum, N. Y.: 
Shillito Building, Cincinnati; Barr Building, St. 
Louis, and United States Custom-House, Chicago, 
and hundreds of other buildings throughout the 
country, made by this company, has dispelled the 
idea that plate-glass, equal to the best made any- 
where, cannot be made by this company. 

Plate-glass consists of silicate of potash or soda, 
lime and alumina. The purest and best sand in 
the world for manufacturing glass is said to be 
from Lanesborough, Mass., and other portions of 
Berkshire County. The plate-glass works at 
Crystal City are located at that point on account of 
the sand deposits adjacent, and we were informed 
that these works are now the only plate-glass man- 
ufactory in operation in this country. 

‘he melted glass, held in crucibles, manufac- 
tured in the building, is taken from the Sieman’s 
regenerative-furnace by the “‘ tregs carriage ” and 
wheeled to the “ casting-table,” which consists of 
a massive cast-iron slab, on each side of which are 
ribs, or bars of metal, which keep the glass within 
proper limits, and by their height determine the 
thickness of the plate. The melted glass being 
poured from the crucible or pot in which it was 
held on to the table, which has previously been 
freed from all particles of dirt that may have 
fallen on it, a copper or bronze roller is drawn 
over it by hand, and almost immediately after the 
plate is pushed into the annealing oven, where it 
remains about five days to cool. After trimming 
off the rough surrounding edges, the plate is sub- 
jected to the grinding process ; for this purpose it 
is placed between one large, square table under- 
neath, which is covered with pieces of glass of 
varying sizes, and two smaller ones above, 
which all revolve rapidly, while sand and water 


is supplied by grinding the surface of the plates. 
reduced just slightly from that of the usual width. | By grinding the surface of the plate is removed, 


The engine made a most gallant start, and suc- | but presents a rough appearance which is removed 
ceeded by hard puffing in getting over the first half | by the process of smoothing, which is accomplished 
_ mile, when it came to a stand-still to “take breath” | by the use of a finer and finer quality of emery, 
for another spurt. . After a good deal of backing | with water. At this stage it is somewhat opaque, 
up for “slack” and indiscriminate jerking about | and this defect disappears after the final process of 
over the scaly-looking trestle-work, another short | polishing. This is performed by fixing the plate 
advance was made, when, in spite of all his best | of glass upon a table by means of plaster of Paris, 
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Up to date we have received only twenty appli- 
cations for Plate XXI., Latham’s Sanitary Engi- 
neering. Two thousand copies have been sold 
from this office since its first publication, and if 
the parties owning the book are not sufficiently in- 
terested to spend a postal card in obtainirg the 
plate, they must only blame themselves if, after a 
certain time, we decline to notice their applica- 
tions, since we cannot give shelf room indefinitely 
to what is of no value to us. If the Plate is 
wanted, ‘‘ now or never,” is the condition. 

———— hp +0 0 em OCS 
THE TWELFTH ANNUAL CONVENTION OF 
THE AMERICAN SOCIETY OF CIVIL EN- 


GINEERS. 





(Continued from page 193.) 
THE PILOT KNOB EXCURSION. 

On Thursday, May 27, at 8 a.M., a special train 
of four coaches, bearing 167 ladies and gentlemen, 
members of the American Society and their guests, 
left the levee from the foot of Washington avenue 
for an excursion to Iron Mountain, Pilot Knob, 
Arcadia and Crystal City, on the St. Louis, Iron 
Mountain & Southern Railway, the officers of the 
company having kindly and most generously 
placed the train at the service of the convention. 
A heavy rain which prevailed for a while cleared 
away before the train reached Iron Mountain, 
and served the excursionists well in *‘ laying the 
dust,” and so cooling the air as to render the 
entire day unexceptionable as to temperature. 
A short stay was made at Iron Mountain to enable 
the party to examine its remarkable deposit of 
specular iron ore ; after which the train was run to 
Arcadia, where an excellent dinner had been pre- 
pared, to which full justice was done, and the 
party returned to Pilot Knob, where an hour was 
spent in visiting the open excavations from which 
the ore was being taken, witnessing the extrac- 
tion of the ore from the piles of clay débris, by the 
hydraulic method, and climbing to the topmost 
pinnacle of the ‘“‘ Knob;” after which a run was 
made to Crystal City Junction, distant from St. 
Louis thirty miles. At this point the Pullman 
coach was side-tracked and the excursionists ‘‘ con- 
solidated” into the other coaches, and astart was 
made for Crystal City, distant three and a half mies 
from the Junction. The engine and train was the 
heaviest ever run over that little railway, and the 
experience was novel enough to be long remem 

bered by mostof the party. The line is principally 
imcurvature. The grades are made to adhere to the 
ordinary surface of the ground, so as to economise 
in excavating, and were usually inclined to a maxi- 
mum rather than a minimum of steepness; the 
trestles, of which there were also a “‘maximum” in 
number, were about as round-shouldered, narrow- 
chested, weak-kneed, spindle-legged devices for 
bridging a difficulty as could well be erected and 
not be ashamed of the leanness of their own 
shadows, while the gauge was—most strangely— 




























throw up the sponge, and with one coach full of 
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series of wooden blocks, covered with felt and at- 
tached to a frame, by which they are made to move 
over the surface of the glass. At the same time a 
polishing powder, generally a red oxide of iron, is 
applied, while the friction may be increased by 
adding weights to the rubbers. After this the 
plates are subjected to a hand polish and inspec- 
tion, when they are ready for sale. The visit to 
Crystal City was a most interesting one, as few, if 
any, of the visitors had ever seen the process of 
plate-giass making. 

The return tothe junction was effected in safety, 
the engine of the Glass Company taking the train 
over the road, assisted on the sharp curves only by 
the other engine. The party reached Washington 
Avenue only a very little after schedule time, much 
pleased with the day's excursion. 

(The Iron Mountain deposit occurs in-the Azoic rocks, 
which reach their most extensive surface development 
in the region forming the northern part of Madison, Iron, 
and Reynolds; and the southern part of St. Francis and 
Washington Counties, Mo., constituting the exposed por- 
tions of the skeleton of the Eastern part of the Ozark range 
and appearing as knobs 1,400 to 1,800 ft. above sea- 
level, and 300 to 700 ft. above the valleys at their bases. 

These knobs form an archepelago of granitic and por- 
phyritic islands, in the lower silurian strata of dolo- 
mite and gritstone, which surround and separate them. 
These azoic-crystalline rocks, having been apparently 
above the level of the sea, since before the upper silurian 
period, at least, have been exposed to the action of at- 
mospheric agency for enormous periods, and under this 
long continued influence have undergone remarkable 
changes. The gradual removal of the soluble constit- 
ments, has left important residuary deposits in the 
silurian strata of clay, flint, crystalline quartz, iron, sul- 
phuret, galena, etc., and in the pre-silurian rocks of iron 
ore. In Iron Mountain, the porphyry, of which the hill 
largely consisted, has been entirely changed to clay; 
which associated with the insoluble residium resulting 
from decomposition, and denudation has covered the hill 
with a mantle of ironore. The internal structure of the 
hill appears to consist of deposits of most irregular form, 
lying in zones exceedingly N. N. E. All the ores of this 
region are characterised by great purity. Those of Iron 
Mountain are in general. very rich and very uniform, 
nearly free from sulphur, both in the surface and in 
depth, and carrying a variable proportion of phosphorus 
which rarely exceeds 0.12 per cent. The ore is specular, 
containing from 90 to 97 per cent. of peroxide of iron, 
This ore is also magnetic. 

Pilot Knob is a conical hill, nearly circular, about 600 
feet high and a mile in diameter at the base, composed 
chiefly of porphyry, porphyry conglomerates, and beds 
of hard specular iron ore. The top is conglomerate 140 
feet thick, consisting of more or less angular pebbles of 
porphyry cemeuted with iron ere, and containing fre- 
quent layers and body of ore. The lowest layer of the 
conglomerate is in some places workable as iron ore, 
the matrix consisting mainly of finely divided specular 
oxide, with clay. Below this lies the ore-bed proper, 
46 feet thick, and divided into two beds, about 81 feet 
above the lower foot-wall, by a persistent slate seam 10 
inches to 183 feet thick. The maximum superficial ex- 
tent of the ore-bed is estimated to be about 200,000 
square yards. The ore is specular, is steely gray, with 
a tint of sky-blue, very faint lustre, crystalline to gran- 
ular structure, lamellar and jointed, and very brittle. 
The demand for these ores is very large, on account of 
their richness and purity, which render them suitable 
for admixture with magnetites, etc., of other localities, 
and adapt themselves especially for the manufacture of 
pig-iron for use in the Bessemer process, and of wrought 
iron by the direct process. ] 

The St. Louis, Iron Mountain and Southern Rail - 
way is the great trunk line which at St. Louis takes 
the traffic of the Eastern and Northeastern lines of 
railway on its way to the Southwest. Travellers 
bound fer Poplar Bluff, Little Rock, Hot Springs, 
Texaskana, Sherman, Ft. Worth, Houston, Galves- 
ton, and other points in Arkansas and Texas go by 
this route as being the most direct. It also con- 
nects at Cairo and Union City with the railways to 
New Orleans and Mobile. It runs through a mag- 
nificent region, rich in mineral and agricultural 
wealth, and with the returning tide of prosperity 
it finds itself one of the great arteries of railway 
traffic on this continent. The distance over this 
line from St. Louis to Little Rock is 345 miles; to 


efforts, Mr, Iron-Mountain-Heavy-Engine had to! when the surface is subjected to the action of a! Hot Springs, 413; to Texarkana, 490; to Galves- 
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| 

ton, 969, and to San Antonio 1,032 miles. The! 
President is Hon. Thos. Allen, and the General | 
Superintendent is Arthur W. Soper, of St. Louis. | 
Str. Lovuts, May, 28. 

The fourth and last day’s session of the Conven- | 
tion was called to order at 10 o'clock. 

The Secretary announced thata very handsome 
pamphlet, containing a directory of the various 
places of interest in the city, could be had upon ap- | 
plication by members. 

A paper upon ‘Ship Canal Locks, and Their Op- 
eration by Steam,” was read by its author, Mr. | 
Ashbel Welch, who stated that the recent discus- 
sion of the comparative advantages of a ship ca-' 
nal and ship railway at the Isthmus had awakened 
great interest in the subject. In locks large enough 
for ships steam must be employed for their opera- 
tion. When steam was first employed it at once 
increased the capacity of the canals 50 per cent. 
The author's present object was to show how ships 
of the largest class can be handled in ship canal 


more, which will be wholly maintained by the 


action of the current, and will réquire no dredg- 
ing. No examination has been made of 


the gulf bottom, immediately seaward of the 


jetties, since December, 1879, when a compari- 
son with the survey of 1876 showed an average 
scour of 770,087 cubic yards, amounting in total to 
an average increase in depth of 1.22 feet. Since 
1875 the increase in depth over dan area almost 
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sure upon an area one foot square, do we toni 


the pressure upon the same area if of lattice-wor,» 
In estimating the wind pressure upon a bridy. 
we must know the effect of wind pressure upon 
every projection. The action of the wind is way 
action. What is called a gust of wind is when we 
are upon the outside of a wave of wind. We must 
know more about this subject. The chief Signa) 
Officer, Col. Myer, has made an appropriation fo; 


| identical with the oné just named; has been one! making experiments upon this subject. Mr. Coop- 


foot and one-tenth. The construction of the con-| er would like to have the engineers express how 
crete capping on the east jetty is nearly finished, | they would like those experiments to be conducted, 
including the parapet which crowns the blocks. | When in England, recently, he concluded that if 
The cement work will ultimately extend over a | the Cumberland Viaduct should meet with some 


distance of 5,159 lineal feet, conimencing at a 


point 6,500 feet from the eastern land’s end and 


of our gales and tornadoes it would not stand. 
Mr. RoBert Briaas said he would recommend 


terminating at the sea end. The net amounts of | the engineers to read Frenell’s work upon © Win 
material used in the construction of the jetties are | 
as follows: 18,000,000 feet b. m., of lumber; 
600,000 cubic yards of willows ; 100,000 cubic yards | 
of stone ; 6,881.47 cubic yards of concrete; for 


Pressure,” 

Mr. C. SHALER SMITH moved that a committee of 
three be appoinied by the Chair to correspond with 
Col. Myer, offthe Signal Service, upon this subject, 





locks by steam power stationary on the locks, The 
Chesapeake and Delaware Canal has a deep cut 
more than a mile long, and the expense of that 
part has been greater than all the rest, showing the 
enormous expense of cuts, and the almost absolute 
necessity of locks in the Isthmus Canal. 

Diagrams and details were shown illustrating 
the best and most economical lock system. 

The author concluded by saying that he had no 


this plan and others, except against the plan of a 
sea-level canal through a valley subject to floods. 

** Notes Upon the Jettie,” by Mr. Max Schmidt, 
submitted by that gentleman as an addendun to his 
paper of last year, was read by the Secretary. 

At the head of the passes the 30-feet channel is 
now 450 feet wide, with at least a depth of 
30.1 feet. The improvement during the last year 
has been constant and more marked than at any 
period heretofore. At the jetties proper the chan- 
nel has again improved in depth and width; there 


blocks and parapet, 375,000 feet, b, m, of palmetto | 


logs. 

A complete history of the entire work is now be- 
ing prepared by Mr. E. L. Corthell, which will 
give all the facts of interest, It will be a volume 
of about 300 pages, and will be published in about 
six weeks, 


_ Mr. JAMEs B. Eaps made a few remarks upon 
the jetties, giving further details of their construc- 
opinion to express as to the relative advantages of | 


tion. 

A paper upon ‘The Tay Bridge,” by ASHBEL 
WELCH, was then read, having reference to the 
disaster at that bridge, its cause, and the best 
means of guarding against similar accidents else- 
where. 

Mr. C. SHALER SMITH made brief remarks upon 
the paper just read, giving the results of experi- 
ments in regard to the velocity of wind currents. 

The next paper was entitled ‘‘ Practical Conse- 
quences of Variations of the Wet Sections of 
Rivers Under General and Special. Conditions,” by 


has not been a single day in the last five months|R.E. McMatu. A very scholarly and scientific 
on which the 30-feet channel has been found defi- | production, analyzing the queer habits of our 
cient, and during that time the dredge boat Bayley | Western rivers, and suggesting methods of control- 
has been in service only eleven and a half days, |ing their flow of currents. Mr. McMath has al- 
when work was required near the sea end of the | ready communicated a valuable paper on this 
jetties, where slight fluctuation in the bottom, | subject to ENGINEERING News, (see page 353, Vol. 


nominally closing the 30-feet channel, must be ex- | 
pected to take place, owing to the action of the | 
waves and the effect of storms upon the mouth. | 
But the consolidating works, now in progress: at | 
the ends of the jetties, once completed, there will | 
be a permanent central depth of thirty feet and 


VL) 

Mr, THEODORE CooPER made a few remarks 
upon Mr. Welch’s paper upon ‘‘ The Tay Bridge.” 
If we are building important structures we should 
have definite data toenable us to determine the 
direct pressure of the wind. If we know the pres- 


LEVELING PARTY. 


which was carried, and the Chair appointed Messrs. 
C. Shaler Smith, Theodore Cooper and Robert 
Briggs. 

Mr, C, SHALER SmitH spoke of the Marshfield 
tornado aud also the one at St. Charles. That at 
Marshfield he followed for half its course. Its track 
was 1,800 feet wide, and developing a lifting power 
of fifty-eight pounds to the square foot, and giv- 


_ ing an instance of a piano which was carried a great 
distance and left in an almost uninjured condi- 


tion. The St. Charles tornado was at no place over 
seventy feet wide. When it passed through the 
St. Charles bridge it picked up a barrel of tar and 
spread itscontents upon the four sides of a post, 
showing that that point was the vortex of the tor- 


nado. 


Mr. RoBerT BriGGs gave a very interesting de- 
scription of the formation of tornadoes and the 
scientific data upon the subject. 

Mr. FRANCts said he had examined the bridge at 
Havre de Grace, destroyed some years ago by a 
tornado, and from that experience he should say 
that the only safe bridge would be one as strong 
laterally as vertically. 

Mr. C. S#aner Smirn said he examined the Havre 
de Grace bridge shortly after the accident. It only 
required a pressure of thirteen pounds to overturn 
that structure, and it was done effectually. 

A committee was appointed to memorialize Con- 
gress upon the subject of the appointment of civil 
engineers to the charge of the government public 
works. The commi' s of Messrs. Charles 
Macdonald, J, J. R. Croés, Albert Fink, Thomas C. 
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Dem Henry Flad, and J. E. Hil- obseu the 
Csi, As Despetr, Henry americas sees 


HORS D’OEUVRE. 
‘A communication was received from the Fair | Spanish Oven, 


Ground officials, inviting the Society to visit the | ee " hot mee 


and garden. “ Each course shall be well bonded with the one be- 


f them, shall be ex- ment. His embarrassments have been caused by 
| the fall in iron, and he claims he will be able to 
meet all obligations, if a little time is given him. 
CLINTON, lowa, June 8.—J. M. Whitman, late 
receiver of the Chicago and Pacific, has arrived, 









Prof. Woodward extended an invitation to the | neath. niahene and takes a position as superintendent of the Iowa 
members of the Society to inspect the University. Spri Cotten division of the Northwestern lines, June 10. J. 8. 

Mr. THEODORE CooPERr offered the following reso- B ealeits NDY : Oliver, present superintendent, is promoted to gen- 
lution : : s SALAD , eral superintendent of the whole road, with head- 

Resolved, That the thanks of this Convention are Shrimp Salad 3 Lettuce Salad quarters at Chicago. C. C. Wheeler, is promoted 
due and are hereby cordially returned to the fol- . Wates Crames, "| to assistant general manager. 


lowing named corporations for courtesies which 
have added very greatly to the success of the Con- 
vention and the pleasure of its members during 
their stay in St. Louis: Wabash, St. Louis & Paci- 
fic Railroad; East St. Louis, Iron Mountain and 
Southern; St. Louis Alton & Terra-Haute Railroad; 
East St.-Louis & Cardonelet Railroad; Missouri 
Pacific Railroad; St. Louis Club; Washington Uni- 
versity; Engineer’s Club of St. Louis; St. Louis 
Bridge Company; Municipal Authorities of St. 
Louis; St. Louis Fair Grounds Association; John W. 
Conlogue, President East St. Louis and Carondelet 
Railroad; J. A. Scudder, President Anchor Line. 

The Secretary stated that other corporations 
would be added to the above resolution when time 
could be obtained, and the resolution was then 
unanimously adopted. 

Upon motion of Mr. Robert Briggs, a vote of 
thanks was tendered to the local committee. 

Mr. Jas. B, Eads extended a general invitation to 
the members of the society and the gentlemen of 
the press to visit his house during the evening, and 
the Convention then adjourned. 

In the afternoon there was a number of excur- 
sions to points of interest in and about the city, as 
given in the programme, page 184 ante, which was 
very much enjoyed by the visitors, A large num- 
ber of the members preferred taking private car- 
riages and going about ‘‘ un their own hook.” 

The regular Subscription Dinner was held at 
Masonic Hall. The room was many times too 
large for such a party, which nnmbered ninety, 
ladies and gentlemen, The tables were beautifully 
decorated, and a band of music added to the 
pleasures of the occasion. The printed menu was 
a most creditable specimen of the lithographer’s 


skill ; its contents reflected credit on the caterer. 
Here it is; 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 


(Twelfth Annual Convention.) 
BANQUET AT MASONIC HALL, 
Sr. Lovrs, May 1880, 
MENU. 
Fripay, May 28. 


“Great care should be taken to prepare the founda- 


tion so that the weight of superstructure will be equall 
distributed .” . ’ 


Little Neck Clams on the Half Sheil. 
CHABLIS. 

“ AU materials will be na ap to inspection and rigor- 
ous tests, and if found im; quality, must be 
immediately removed reed £ pork” " 

eae 
Créme d’Asperges & la comtesse, 
Consommé & la Reine. 


SHERRY AMONTILLADO. 


** All the spaces must be filled ; one course must be im- 
pervious to water before next is laid.” 


POISSON. 
Boiled Red Snapper, & la ae 
Head, Sauce Hollandaise. 


Croquettes de emiede’ de Terre, 
Salmon, Sauce Anchois. 
HAUT BARSAC. 
“ Each course 


grouted with liquid 
coment forded af thé taut materater se 
WARM ENTREES. 


Saddle of Lam! See 
metas Ey ye 
Cretinniiinibin Ris de Veau, au Petit Pois, 
Sauce Béarnaise. 
PONTET CANET. 
COLD ENTREES. 
Mayonaise de Volaille, Jambons Glacés. 
a VEGETABLES—IN SEASON. 
wer, au Asparagus, 
Peas, & la Francaise. 


“There shall be at least one header for every thrée 
stretchers.” 


CHAMPAGNES. 
Mumm’s Extra Dry, 
DESSERT. 
Strawberries, 


ssorted Cakes, 
Lemon Icesin moulds, 
moulds. 


Napoleon Cabinet. 


Corbeille de fruits, 
Charlotte Russe, 
Cham Jelly, 
anilla Cream in 
COGNAC, COFFEE, 


“* Any work or material ired to make a neat and 
st tye UD, shall be furni. , no matter whether it has 
n specifically stated or not.” 


The following were the 
TOASTS AND RESPONSES. 
The City of St. Louis, the future metroplis of the 
American by Judge Ligh 


—— by J ceiety - es 
The American eee ol 
cussions determine how shal be aral 


tains 
Response by Mr Cha 
The Local Committee, whose anh for our 
entertainment and instruction fitly terminate in this 
aa of Aad «. to replenish the energy expended in our 
orts. 


“Seceons by Wm. P. Shinn, C. E. 

Our visiting members: May ‘they return to their homes 
Seen hearts are as warm as the sun in our 

es. 

Response by Mr. J. J. R. Croes, C. E. 

The builders of our great bridges: May their courage 
grow with the by eB they venture. 

Response b Shaler Smith, C. E. 

The Father of Waters, his paternal strength to be used 
to feed and clothe the northern countries. 

Response by James B. C. E. 

The nydrautic triumvirate, the Nestors of our Profess- 
ion—Francis, and Worthen. 

Response by Wm. E. Worthen, C. E. 

The “Iron Mountain Route,” the gateway to the 
treasures of the Montezumas. 

by A. W. Soper. 

The noe interests of the Western Metrop- 

ews ma grow commensurate with the resourses 
are ha laid d at her feet. 


CIGARS. 


whose dis- 
moun- 


ai oe 


Wana 3 er desires the first impulse to civilization ; 
her smile < engineer's test re 
ward R. Andrews, C. E. 
The ne Railways—The great arteries of trans- 
contineptal commerce. 
Response by Mr. Moore. 
The Fiwelfth annual session of the American Society 





of Civil Engineers in the City of St. Louis has been one 
of the most successful and pi nt in the annals of that 
society. 
ah ee 
PERSONAL. 





Mr. T. S. Anderson, of Greenville, Miss., was ap- 
pointed Chief Engineer of the Mississippi & Sun- 
flower River Railroad on the 18th ult, 

Major B. H. Greene, formerly Chief Engineer of 
the New Orleans Pacific road, and an engineer of 
wide experience, has been appointed State Engi- 

neer of Louisiana. 


Mr. Foster Morss, Chief Engineer of the Shenan- 
doah Valley Railroad, was married at Charlestown, 
W. Va., June 9, to Miss Lucy M. Packett, daughter 
of che late John B. Packett, of Charlestown. 


Mrs. Sayre, wife of Robert H. Sayre, General 
Superintendent of the Lebigh Valley Railroad, 
died on the morning of the 10th inst., at her 
residence in South Bethlehem, Pa., of affection of 
the heart. She was ill but a few hours. Mrs. 
Sayre was a niece of the late Judge Packer. 

Baron M. M. von Weber arrived in New York 
last Tuesday, commissioned by the German Em- 
pire to study our canals, river improvements and 
cheap railroads, narrow-guage and others. He 


| will, probably, next week go to New Orleans to ex- 
‘amine the improvement of the mouth of the Mis- 


sissippi, and will afterward visit the Northwest. 
Mr. C. W. Scofield, of New York, President of 

the Utah & Pleasant Valley and the Wasatch & 

Jordan Valley companies, and a heavy contractor 


“ Any doubt as to the meaning of these specifications, ' and dealer in iron, has been compelled to stop pay- 

































Mi iL. Greenleaf, 
L. M. Hooper, 


ability 





ence in Spanish-American countries. 





We are pleased to find that Mr. Graham Smith, 


C. E., of 6 Westminster Chambers, London, Eng.., 
S. W., has published a small pamphlet on the 
*“ Prospects of Engineers,” 
of interest to all who think of becoming engineers, 
as it points out the fields open to those who have 
mastered the profession and the remuneration to 
be expected. 
peruse its pages to form conclusions in their own 
minds previous to spending money and time on the 
profession. 


which cannot fail to be 


It will certainly enable those who 


The degrees of Engineer of Mines, Civil Engineer 


and Bachelor of Philosophy were conferred on the 
9th, as follows, on the graduating class of the School 
of Mines, Columbia College, N. Y. : 


Engineer of Mines. 


F. D. Browning, Frank sak Kispetie, George rue Singer, 
Nathaniel But er, W. B. Kunhardt, George H. Singer, 
Edwin Perry Clark, A. McClean Parker, H. A. .. 
Louis George Engel, John R. Parks, Wm. . Reed 
Herman Garlichs, F. Ruttman, Jr, 
Civil Engineer. 

z P. Be E. H Hudson, Maxwell Smith, 

0. Francke, J.A. Nav Joseph Walker, Jr. 


arro, 
Ga. W. Williamns,E. M. Bailey Willis, E. M. 


J. L. Greenleaf was the Orator of the Engineer- 


ing Class. 


We regret to announce the death, at Aspinwall, 
May 30, of Arthur Livermore Ford, C. E., son of 


an old and highly esteemed member of the engi- 
neering profession, Mr. J. K. Ford, now of Oswego, 


N.Y. Young Ford went to Panama afew months 


ago to reconstruct the foundations of a bridge that 
was destroyed by the floods last fall, 
nearly completed his work when he was carried 
jaway by a fever prevailing in that country at the 


and had 


time. At his death he was but 29 years of age, 
but he had already given evidence of decided 
in his profession, in which he had 
been most thoroughly trained, and of the high 
character which adorns any position er calling; 
while his rare amiability and the heartiness of his 
friendships make his loss singularly painful to those 
who had the good fortune to know him, as it must 
be agonizing to the members of his family, who 
had good reason for pride as well as affection in 
the young man. Mr. Ford had had much experi- 
For some 
time he was engaged on a railroad in Cuba, and 
for several months in Nicaragua, and considered 


himself well acclimated in the tropics.— Railroad 


Gazette. 


Mr. Albert Fink sailed for Europe for a two 
months’ vacation last Saturday, and we take ad- 
vantage of his absence to call attention to the ex- 
traordinary and unique services which he has ren- 
dered to the railroad community through a rare 
combination of talent and character. Great as has 
been the intellectual ability he has shown in de- 
signing practicable plans for the co-operation of 
railroad interests, there can be hardly any doubt 
that their successful execution has been due 
chiefly to the disposition and character of the 
man. In the first place, it at once became 
evident to all engaged in negotiations with him 
that the one object at which he aimed was the 
common good of all parties alike. He never repre- 
sented one interest or one class of interests, but al- 
ways all interests at once ; and was aiming to se- 
cure the best permanent advantage of each road 
just as mach as its own president or manager. 
Contact with him immediately convinced every 
one of his complete disinterestedness, freedom from 
prejudice, and tremendous earnestness in efforts to 
secure the common good. This, almost from the 





202 


eee 


first, gained him universal confidence, Then in the 
delicate work of his position—bringing together 
different interests and opinions, protesting 
against injurious or prohibited policies and_pre- 
vailing upon thé authors of them to abandon 
them, disarming prejudices, and, ina word, leading 
a large number of independent managements, re- 
presented by men of decided views, strong wills 
and great abilities, who are more accustomed to 
lead than to follow, to harmonious and even 
unanimous action concerning their most important 
interests—he has displayed such remarkable skill 
and success that in spite of his brilliant record as 
an engineer and an administrator, we sometimes 
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CORRESPONDENCE. 


ASPHALTE PAVEMENTS. 
WASHINGTON, D. C., June 3, 1880. 
EDITOR ENGINEERING NEWS : 

Since the year 1870 there has been laid in Wash- 
ington a large amount of concrete pavements. 
Three years ago the Congress of the United States 

a law to pave Pennsyvania avenue with the 
asphalte pavement then known. 

The commissioners selected the Neuchatel and 
the Grahamite. These were to be laid on a con- 
crete base eight inches thick composed of sand, 
hydraulic cement, sandstone and gravel. During 
the last two winters there has, from contraction, 
appeared a number of cracks. Some.of these 
cracks run directly across the street, and at some 
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construction i The site of the wall js 
dredged to a depth of about 32 feet below a. 1. w. 
or until a firm, sandy soil free from mud is reached: 
thus forming a trench, with a bottom width of 
about 90 feet, 25 feet in front and 65 feet in rear of 
the bulkhead line. When the dredging is com. 

cobble stones mixed with sufficient coarse 
gravel to fill the voids are thrown in over the pile 
area, and two or three feet in front and in rear, 
and rip-rap stone saponins in front and in rear of 
this to the same level as the cobbles (about 22 feet 
below M..L. W.). 

This stone is furnished cape ge: (as is all the 
material ‘used in this wall), and the respective 
sizes and qualities are specified as follows: 

“The small cobble stone will be composed of 
various size, from 6 inches in greatest dimension 

to coarse 


feel as if he had missed his vocation, and was born a|of them there has appeared large waves or high |“: vel, in such proportions that the 

4 “ oa voids sto — 
plomat He han certainly achieved a gret and | sees ugh extra quanti of anpalte haa | ye apace tran he free cons shal 
wide-spread reputation within the past few years)” This work is now being repaired by cutting out satisfaction of the engineer. No piece of cobble- ee 


that he has been identified with the efforts toward 
railroad co-operation ; but though many may have 
something like an adequate idea of the value of 
the work he has achieved, there can be very few 
who have anything like an adequate idea of the 
extraordinary difficulties that stood in the way of 
accomplishing it, or of the extraordinary skill with 
which they have been overcome.—R, R. Gazette. 


ENGINEERS’ SOCIETIES. 


ASSOCIATION OF MUNICIPAL ENGINEERS. 





At a recent annual meeting of the Association of 
Municipal Engineers, held at Leeds, Mr. Graham 
Smith, Assoc. M. Inst., C. E., read a paper on 
‘‘The Effects of Sulphates on Lime Mortar,” in 
which he stated that a lime mortar composed of 
one of slaked lime to four or five parts of sand can 


these cracks and putti in new material, and I 
find, on careful examination, that the base, which 
is of hydraulic — and a I had su 

was not susceptible of enough expansion and con- 
traction to materially affect its durability, has 
undergone the same action and the effect is the 
same, to wit: That immediately under these 
cracks and waves in the asphalte there are cracks 
and waves of equal size which the asphalte has 
lapped up and over several inches. 

t would like you to solve this. If you cannot 
will you please submit it to a civil engineer and 
give answer through your paper. I was indirectly 
interested in this pavement. Yours truly, 

Davip LESCALLETT. 








THE BULKHEAD, OR RIVER WALL, NEW 
YORK CITY. 





BY CHARLES WARD RAYMOND, JUNIOR, A. 8. C. E., 
ASST. ENG. DEPT. OF DOCKS, 





stone shall be larger than 6 inches in greatest di- 
mension. No piece of rip-rap stone shail be larger 
than 16 inches in its greatest dimension.” 

‘* The rip-rap stone shall be poe in front and 
rear of the piles to such a depth and width as shal] 
be directed yy the engineer, and shall be properly 
mixed with small cobble-stone by placing alternate 
layers of equal or unequal depths of rip-rap and 
small cobble stone as required by thé engineer,” 

were rip-rap stone shall be placed between the 
pi ” ‘ 

“The small cobble-stone shall be placed between 
the piles to such a depth as may be directed by the 
engineer, and it shall also be mixed with rip-rap 
stone in front and rear of the oe in such quan- 
tity and manner as shall be ordered by the engi- 
neer.”’ 

‘*Friable mica, slate, gneiss or sandstone shall 
not be used.” 

The stone filling having been brought up to 
about 22 feet below M. L. W., the pile-drivin, be- 
gins. 

The piles are driven through the cobble-stone 


be made, possessing greater strength than a mortar] West street, extending along the city front on| already deposited. The principal reason the cobble 
composed of one part of Portland cement to three | the North River, from the Battery, to its terminus | filling is 2 before the piles are driven, is to 
parts of sand, which would cost double the price at the beginning of Tenth avenue, a distance of e influx of soft mud over the pile area, 


of the lime mortar. The author commenced his 
investigations in 1870, and after carrying out some 
eight hundred experiments, he, early in 1879, sub- 
mitted a paper to the Institution of Civil Engineers, 
which was accepted and set up in type by that 
body. Twelve months having elapsed without its 
having been made public, he withdrew the paper, 
and presented it to the Council of the Association 
of Municipal Engineers. His method of proceeding 
is simply to mix a small percentage of sulphate of 
lime with the slaked lime before making it into 
mortar, and by this simple expedient he is enabled 
to put double the quantity of sand with the lime, 
and at the same time make the mortar twice as 
strong as ordinary mortar. 

At the same meeting Mr. R. Vauser, M. Inst. 
C. E., read a paper on ‘* The Separate System and 
Economical Drainage of Towns.” He thought 
that a perfect system of sewers ought to provide 
for the removal of all domestic sewage and the 
greatest rainfall known to have fallen in the dis- 
trict, and said that whether the sewage and rain- 
water should be removed in separate sewers, or in 
a common sewer capable of receiving all the liquid 
refuse of the town, depended on estimates and local 
circumstances. In his opinion the cost of a dupli- 
cate system of sewers in ordinary cases was about 
two-fifths greater than a single system; by the du- 
plicate system rain-water from small showers would 
be discharged into streams without purification, 
notwithstanding it had been held by the highest 
chemical authority that such water was as foul as 
any domestic sewage; on not more than 22 per 
cent. of the wet days did 44-inch of rain fall, there 
were consequently 78 per cent. of wet days at least, 
when foul surface water would pollute the water 
_ courses even if all domestic refuse were diverted. 


about 12,200 feet, has an average width of less 
than 80 feet, except in such places where the bulk- 
head has already been extended out_into the river. 

In view of the increased demand for dock and 
a facilities, and the overcrowded condition of 

Jest street, an improvement of the water front 
was proposed, and the general plans adopted in 
the year 1871. 

This improvement proposed to increase the 
width of West street, by building a permanent 
retaining wall of masonry a sufficient distance out 
into the river, from the old wooden bulkhead, to 
make a river street 250 feet in width; and, from 
this wall, at about right angles, piers to be run out 
at such intervals as would give the greatest accom- 
modations to shipping. 

This improvement would not only make West 
street a commodious thoroughfare, but would also 
add to the city a large amount of valuable and 
available real estate, which might perhaps best be 
reserved for the accommodation of the commerce 
of the city, which is so rapidly increasing. 

The length of the masonry retaining wall pro- 
posed, from the Battery to West 1lith street, is 
about 11,000 feet, of which about 3,600 feet is 
already completed. 

There have been several pene adopted in the 
construction of this wall, differing mainly in thet 
_ of the structure which is below low water. 

he plan on which the wall is at present being 
built, and which it is proposed in this article to 
describe, is the design of the present Engineer-in- 
chief of the Department of Docks, George S. 
Greene, Jr., Member A. 8. C. E. 

The materials employed are stone, concrete and 
wood, no metal being used in construction. It is, 
in general terms, a wall of rip-rap resting on a bed 
of firm material, a facing of concrete an ite, 
resting on bearing piles driven firmly into the river 
bottom, and a relieving platform resting on piles, 
braced against outw: movement by ‘“ batter- 
piles,” and the — stiffened against ing or 
springing by a filling of cobbles and coarse gravel ; 
the concrete base blocks, ite facing and timber- 
work firmly bonded together in one cture. 

The first section of wall on this plan was built 
in 1876-77, between King and Houston streets, 


The author contended that until sanitary authori- | N. R. 


ties were protected by legislative enactment from 
the consequences of fouling a stream with surface 


neni sienna tenement 


; The line of the wall, or the bulkhead line, is the | ther 


line of reference to which the wall is built. It 
is an imaginary line, 250 feet west from the east 


revent 
om the sloping sides of the trench previously 
dredged. ae ee are driven without difficulty 
— h this ¢ eater - p 
uch care is taken to secure the proper in 
of the piles, and to maintain the same itvonigbout 
the work. “The transverse lines are kept straight 
and even by sinking two square. or ‘ separa- 
tors” between the rows of piles. ese Separators 
are about 17 inches square, and are sunk to the 
bottom, The first of these logs rests inst the 
first row driven, and it the piles of the 
second row bear while being driven; the second 
separator is then lowered and the third row driven 
against it, the first separator remaining down the 
meanwhile, and so on until the driving is finished. 

The spacing of the piles is as follows, beginning 
atthe west or outside of the foundation and spac- 
ing easterly from centre to centre : 

2.62 ft., 2.62 ft., 2.25 ft., 3.00 ft., 3.00 ft., 3.00 ft., 
3.00 ft., 3.00 ft.; or with reference to the bulkhead 
line, west, 2.48, 0.14, east 2.76, 5.01, 8.01, 11.01, 
14.01, 17.01, 20.01 from west face of piles, the first 
pile being driven 2.48 ft. west of B.H. L. The 
spacing north and south, or in the direction of the 
line of the wall is 3.00 ft. from centre to centre. 
(See plan, plate No. 1 ). 

The three westerly or foundation piles, on which 
rest the concrete base-blocks, are selected piles, and 
are larger and- longer, as a rule, than those of the 
remai five rows. Their dimensions vary be- 
tween 12” to 18” tdia. at butt, 6” to 12” at 
toe, and in length from 60 to 75 ft.; the length se- 
lected in acco! ce with the nature of the bottom. 

The piles are driven by a steam pile-driving ma- 
chine, mounted on a floating scow, which also car- 
ries the boiler and engine. 

Each row is driven, or oop bo the easterly or 
westerly end, transversely. When the row is fin- 
ished the piles are tem ly ‘‘staylathed "— 
i. e., fastened to each by a piece of heavy 

lank spiked to each pile in the row, and as low 
Sowk as the state of the tide will permit. The 
‘* ge r” is then drawn up and in front 
of the last row driven, acting as a guide for the 
next row. It should be stated that the ‘ sepa- 
rator” is oak, and is weighted to cause it to sink 
the more ly. Another method in driving has 
lately been followed, which will be described fur- 


on. 
Before eee . each pile is pointed at the toe and 
att \. 





TEER Naas Pb 
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arn ra 


water, no system of town sewage could be satisfac- | house-line of West street, and is at the intersection en the vertical piles are driven, more cobble 
tory that did not provide for purifying surface- S the face a ae meet the top of = ri =p mene is thrown in i mnceonle > in oe 
i i e copin u ata e 0 . ve mean e Trip- In in ’ 
eA EN SES OD a — ~~ low water. the datum level for ali grades used tn | before, until ht up nearly to the level of the 
ther maintained that, except under very abnormal +). Department of Docks. under side of the frame, or about 18 ft. 
circumstances, the separate system was neither, The ead line having been located and its | below M. L. w. eo , & y 
economical or desirable. position designated by fixed points, the work of' The “ binding-frames” afe uow lowered into 
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PLATE NO. la. BULKHEAD WALL. END ELEVATION 


place. These frames consist of four cross-ties, of | 'tand the pile, thus giving the frame a bearing and straightness. They are driven with a batter 
spruce timber, (see Plate Lb), through which at against every pile in the front and rear rows. of 6” horizontal, to 12” vertical, by the batter 
right angles are framed front and rear, two oak| The binding-frame is lowered by being weighted pile-driver, which differs from the ordinary ma- 
pieces; the oak pi are 8”X8” X24’; each| with railroad iron and sunk into place, it having chine, only in that the ways are inclined backward. 
cross-tie is in two pieces—8” x8” x 28’—placed one | been previously framed together, while floating on | Driving the piles is alsodone in another manner, 
above the other, and running transversely from} the water, in position. When lowered to the which is especially favorable when the piles aver- 
the front to the rear row of piles, and between every jae h, ascertained by the level, a temporary | age greater in diameter than 12 inches at the butt. 
second transverse row. these cross-ties lt is driven by the diver above each of the four Instead of driving all the vertical piles first, and 
run the 8” x8” oak pieces. Across the end of the | corners into the pile, which prevents any tendency | then following with the batter piles, a row of ver- 
ties are two cleats, fastened 1 inch oak tree-! to float upward, and holds the frame in place un- | tical piles is driven, the two easterly ones are cut 
nal.s, six to each end, driven rough, and firmly | til it is finally weighted by the gravel filling; the to low water, then a row of three batter piles is 
wedged at both ends of each tree-nail. iron rails are now removed for future use. For! driven, followed by two rows of vertical piles, 
_ The binding-frames are for the purpose of hold-} details of binding-frame, see plates Nos. 2 and 3. | which are cut to low water before driving the next 
ing firmly in place the outside row of piles, thereby! More cobble is now thrown in, to about 12 in. | row of batter piles, and so on, alternating to the 
preventing any tend: to outward movement of | below the cutting-level of the foundation piles | end; taking advepings of the state of the tide at 
the piles, by reason of the pressure of the filling of | (15.293 ft. below M. L. w). | each change of pile-driving machines. 
cobble and gravel between them. Alternating with the cross-ties of the binding-| When the batter piles have been driven, the 
Should an of the piles in the front or rear rows | frame, the “‘ batter,” or bracing piles, are driven, | foundation piles are cut off at 15’.293 below M. L. 
not bear ¢ the oak piece, an oak chock-piece | three to each row (as shown in Plates No. 1 @) and | w. It be stated here, regarding the method 
or block is fitted and placed by the diver between’ (6). These piles are selected with regard to length ' of driving the batter piles, that previous to driv- 
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PLATE NO. 1b. BULKHEAD WALL. 


ing it is necessary to cut off the two rear rows of| shaft slides through it, a slot being cut along 
vertical piles, in order that the pile-driver may | its entire length. By means of the leveling instru- 
float over them at high water and approach the | ment the saw is maintained at the proper level. 
line of the first, or westerly row of batter piles,| The batter piles are cut by hand with the aid of 
that being the one which is first driven; the verti- | the saw-frame. This frame is so arranged that the 
cal piles are cut at 0’.167, or 2 inchegabove M, L. | saw (a large ‘* buck-saw ”) is guided, and cuts ina 
W., with the exception of the fifth row, which is| plane at right angles to the axis of the pile. 
cut at M. L. w. The saw-blade is inclined in the frame, and the 
The piles are cut by the “‘sawing-machine.” | frame is guided by the slotted cross-pieces, B B 
This isa pile-driver, in the ways of which is hung | (Plate No. 4), which rest. on the horizontal planks, 
a timber 12” x12”, on which is supported a verti-| A A, the grades of which are given by instrument. 
cal shaft, to the lower end of which is attached | The horizontal pieces, 4 A, are movable, and are 
a circular (36”) saw, revolving horizontally. The) held in place by iron screw-clamps (not shown in 
square timber is raised or lowered, and with it the | drawing). This gives a cut which is a se and 
shaft and saw, by a block and tackle, the rope|in the proper plane, requi no ‘‘ dubbing ” or 
— over the = = and to a hand-wind-| ‘‘adzing.” From four to six p: bod hour can be 
ass on deck, e belt-pulley which transmits | cut with this saw ; this’ includes setting up of 
motion to the saw is keyed to the shaft, and the' frame. The piles are cut in such a manner that 








C. W. R, del. 


the top of the longitudinal cap (12" x12"), which 
rests upon them, shall be 1’ above M. L. W. 
The tudinal caps are spruce, 12’ x12’, and 
in lengths of 24 ft., so arranged that they break 
joints with each other in the three rows (see Plate I. 
), the joints coming over the cross-ties of the bind- 
ing-frame, The head of the latter pile is recessed 
into the longitudinal which has a slanting 
cut, so as to give the poabedd a square bearing 
(See Plate No. 2, detail of longitudinal cap). This 
cap is firmly fastened to the batter piles by oak 
tree-nails, 27" long and 2’ diameter (as shown in the 
detail drawing, No. 2). 

Although the foundation piles have been cut at 
depth (15.'208), there soa Sarbanes mater orn 
(15. ere may or more hig 
lower than oma “this variation rarely 


exceeds in the worst case 4 inch. In such a case 
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' ment Yard, at on a large 


isivevident Ott igheet piles, bringing na ret | 1 platf lidly built for the purpose 
‘ a | level platform, solidly r the pu ; 
7 them than was intended they should | The concrets blocks are made in’ the following 


giving Iitie ot no work for the remain- | manner: 
ing piles to ‘orm, until the three piles were 
or Som deeper into the bottom. To 
this a mattress of cement mortar is made 
It consists of a layer of cement mortar 
(1 part ‘cement, 2 parts sand) about 2” to 
9” thick, freshly mixed and inclosed between two 
sheets of burlap, of the size of the bottom of the 
concrete block, or a few inches larger, supported 
ona network of m»riine, which is strung on a 
wooden frame, after the manner of the old-fash- 
joned cord bedstead. The frame is sufficiently 
ted to cause it to sink, and the whole is low- 
a into place over the pile heads, by the ‘*100- 
ton” derrick, being guided into i by the diver. 
The burlap prevents the cement from being washed 
out. the mattress is in place, the diver cuts 
the marline from the frame, which is then raised 
by the derrick, and placed on a deck scow where 


2 barrels of sand and 1 barrel cement | 

— in the mortar-box—a box about 10) 
eet X 1 ft. high—and thoroughly “dry | 
mixed;” enough water is now added to make a! 
stiff mortar. In the meantime 5 barrels of | 


weight 
bear; | are dum 
| feet x 5 


i 


platform, in front of mortar-box, spread out 
evenly and sprinkled with water ; the mixed mor- 
tar is now evenly spread over the bed of broken 
stone, and then luvs 
hoes to ensure a homogeneous mass. 
is then placed in barrows, and wheeled to the top 
o the moulds and the contents of the barrow 
um 
ing) into the mould, where it is leveled o 
shoveler, and thoroughly rammed by two men 
using 36 Ib. rammers. e moulds are allowed to 
remain on the block from 3 to 7 days, i 
the season of the year, as the material sets quicker 


it is netted for future use.* in warm than in cold weather. Concrete is never 
The block is now taken from the deck | mixed when the temperature is less than 32° or 33 
scow, already loaded and in , and lowered by | Fah. as the “‘ mixing” is liable to freeze and 


the “ 100-ton” derrick into its place. The excess 
of mortar in the mattress is pressed out. from 
between the bottom of the block and the pile 
heads by the weight of the block (70 tons), and in 
this way each receives nearly an equal amount 
of the load ; mortar rapidly hardens, and the 


race ramming of the concrete is impracticable. 

e work is now ready for the *‘ cross-caps,” 
which are fastened transversely upon the heads of 
the platform or vertical piles, as shown in the de- 
tail section of the wall (Plate No. 2). These ca 

are spruce timbers from 19’.5 to 20’.5 in length, 
with a section of 12” x 12”. 


excess sed out serves as a capping to the pile, . > Each cap is notched 
which, the portion in Derweett binds the | to give a square bearing-surface on the head of 
ther, acting as a continuous tie | each pile, the pile being shouldered to receive the 


cap, and also the longitudinal cap; the first pile 
is not shouldered, the cap resting upon it at level 
of mean low water. 

These caps, transverse and longitudinal, are 
fastened to the piles by means of oak treenails; 
one, 3” dia., which passes through the transverse 


twelve 
from ot a . 
The concrete block having been brought into 
position, is aligned by means of an “‘ alidade” or 
“ profile,” which is placed on top of the block. By 
the aid of a transit ent the *‘ profile” is kept 
‘on line.” 
Where one block has been set, that end which 
comes next to the block to be set, has a bar clamped 
to its back, which projects sufficiently to catch 
the next block, and prevent it from moving back 
of the line, so that especial attention need only be 
id to the other end of the block (see Plate No. 5 
or clamp). When in proper line and close 
ximity to the block already set, the block is 
fwered upon the heads of mattress-covered 
iles. 
. Its position, and the joints are now examined by 
the diver, who ge (through the telephone*) 
the condition. hould the joints be too open or 
the alignment bad, the block is raised and som 
lowered, until everything is satisfactory. ree 
blocks with their is a fair day’s (8 hours) 
work ; as many as five have been set under very 
favorable comaitiods ; three blocks giving 36 feet 
base of wall. 
Details of the concrete block are shown in Plate 
No. 6. Itis 7 feet wide at base, by 12 feet long; 5 
feet wide by 12 feet long at top: 14 feet high on 
the back, and 18 feet on the face. The top is sur- 
the whole length (ie feet) of block. ‘The face i 
the w of block. e is 
ee, rt neo sonny ae with 
out i ility of the block. @ para- 
a f better bond between the con- 


















the third treenail passes vertically, or nearly so, 
through the longitudinal cap and into the brac 
pile. These treenails‘are driven into holes bo 
on an an 
in Plate 


cap projects over the parapet or step on the con- 
en block until within a 
of the 


apet. 


ive the cap a bearing on the concrete bicck. 


a sledge hammer. 

When the caps are all in 
stone, mixed with coarse gravel is thrown in amon 
the piles, and rip-rap in the rearof the piling, unt 


cross caps or 1.0 ft. above M. L. w. 


| broken stone have been placed on the ‘‘ turning” | 
ed over twice with shovels and | columns any items of interest t 


(which is equal to a third turning or mix- | 
by one | 


and longitudinal caps and into the pile, a distance 
of 48” ; a second, which is 2” dia., 27” long, pass- 
ing through the transverse cap and into the pile ; 


=f 

ge a alternating in direction, as shown 
Ow Be 

The westerly or out-shore end of the transverse 


ew inches of the back 
ite and 14 inches above the step or par- 
tween the step and the bottom of the 
cap is placed a block of wood or chock-piece, = 
n 
e same end of the cap are two blocks of wood, 
mortised into the top. The firss or westerly block 
is over the line of the back of the con- 
crete base block, the second 15 inches east from 
the first; they are 4 inches thick, are recessed 114 
inches into the cap, are narrower on one end than 
on the other, and are driven firmly into place with 


lace, small cobble- 


F | The 


both are brought up to the level of the top of the 


— 


one or two feet of water without much danger of 
**washing” the cement. This_ bucket is made of 
boiler iron about 14 in. thick, is 4 ft. high, 1.8 
ft. x 1.45 ft. square, containing 0.4 cu. yds. ; and it is 
handled by the ‘*10-ton” derrick. The ** 10-ten” 
derrick is used almost entirely for this and setting 
granite. 
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GAS AND WATER. 


A system of water-works is spoken of for Colling- 
wood nada. 


The city of Lynn, Mass., is endeavoring to obtain an 
additional supply of water by means of driven wells. 


During the month of yt we daily average consumpr 
tion of the Salem (Mass.) Water-Works was 1,890,000 
gallons. Rainfall during the month 2.6 inches. 


The contract for two half-million-gallén compound 
duplex pumps and boilers for the East Boston High ser- 
a been awarded to H. R. Worthington, of New 

ork. 


Englewood, DL, is in trouble, as the distributin 
mains are too small tocarry the quantity of water which 
is needed. The authorities contemplate purchasing fire- 
engines. 

The heaviest thunder storm that ever visited Northern 
Wisconsin prevailed on Saturday afternoon and evening, 
June 5th. In twenty-four hours the rain fell 6% inches. 
Saturday night the river at Wauson rose 814 feet. 

The valuable water-power cf Major G, W. Anderson, 
near Williamstown, 8. C., together with 2372 acres of 
land, sold for $10,000 to a representative of a Charleston 
capitaliss. The object of this purchase, it is understood, 
is the erection of a cotton factory with a capital of 
$400,000. 

The city of Cumberland, Md., has just contracted with 
the Holly Manufacturing Company for a Holly quadru- 
plex high-duty pumping engine, of 3,000,000 gallons 
daily maximum capacity, by way of increasing the effi- 
ciency of its water-works. This city has had eight years’ 
experience with Holly water-works, and now calls for 
more of the same sort. 

The Maysville (Ky.) Water Company is having built, 

the Geo. F. Blake Manufacturing Company, of New 

ork and Boston, a condensing pumping engine of 
2,000,000 gallons capacity per diem. Also, an auxil- 
iary pumping engine of 1,500,000 gallons capacity. 
These engines will have to pnmp against a head of over 
350 feet. 

Mendota, IIL, several years ago, expended some $15,- 
000 in trying to dig an artesian well. It was sunk toa 
depth of two thousand two hundred feet, but the water 
never rose above thirty feet below the surface. It is 
now proposed to utilize the “big bore” by placing a 
steam-pump in the well and thus drawing its supply of 
water, which is supposed to be inexhaustible, to the sur- 
face. The water is said to be pure and soft, though too 
warm and tasteless for drinking purposes. 


The Comptroller of Milwaukee refused to audit bids 
for boring i Se wells, as — — have been 
approp or purpose. City Engineer has 
presented to the Committee on Water- Works an esti- 
mate for the extension of the water-works facilities- 
demand now exceeds 12,000,000 gallons per day, 
with a capacity of 16,000,000, showing the necessity for 
a large.’ supply in case of accident. 

An important suit, involving property to the amount 
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ite and the (concrete) block. 
, in the 


The different courses of nite are now set, be- 
ginning with the base or A B course, and followed 
in succession by the C, D and E courses. In the : 
sections of wall built on the ei ror to the | nies of the city, the defendants being several well- 
present, the courses were A, B, C, Dand E; in the | known residents «f Springfield township, this county. 
present plan, the A and B courses are combined in | The — is for a perpetual injunction restraining the 


of $200,000 has been begun in the Court of Common 
Pleas for Summit Caunty, the plaintiffs being the Akron 
Hydraulic ome composed of the milling compa- 










: eo 
building of the block. The chain passes through 
the bite gisd tip af onal end the grooves ; 
and is easily removed after the block is set by un- 
shackling, and hauling out the chain in a single 


; vertical grooves ‘in: each block, when | one. ed the base course, which is equal in rise | Springfield parties from wideving or depening the out- 
ante. opposite to each other, = the holes | to the two courses before mentioned, The advan- serine Gaetan eae aan the rane 
thus formed are filled with concrete in stnall bags, | tage of this is that the equivalent of two courses | tiffs Judge Tibbals granted a temporary enuiaie 


which, when well rammed and ‘‘set,;” act as a 
tongue, and effectually lock the blocks to each 
other, and prevents any one block from moving 
outward, should there be any such tendency. 

The following table shows the quantity and pro- 
portions of material in a 12-ft m block, which 
contains 33.03 cubic yards, exclusive of chain-holes 
and Concrete is taken at 155.6 Ibs. per 
cubic foot. 


33.03 cu. yds. 77S @ 155 
1 part Portland cement..47.46 bbls 


2 parts 
o parts 


can now be set at once, where previously much 
time was lost in waiting for a tide sufficiently low. 

aos eK of - base ae are en he 
tops being left rough, excepting those stones in the 
base course which come over the joints of the 
concrete blocks, and which are always ‘‘ stretch- 
ers ;” these I stretchers are desi as ‘* BB.” 
stones, and are dressed top and bottom ; the bot- 
tom dressed to fit the top of the concrete blocks at 
the joint, measurements for which are deduced 
from taken on the blocks. 

When the base stones are set in place, grade is 

iven on them, and their upper beds are dressed to 
fhe grade= 1.807 above M. L. w. 
Simultaneously with the ne ot the granite, 
tion 


the concrete bac takes place, 


order, and appointed a hearing for June 15.—Summit 
County (Akron, O.) Beacon, 9th. 


A filtering experiment on a 
tried by a company in Holyoke, Mass., to obtain pure 
water for washing purposes in the manufacture of paper. 

ite near the mills is a piece of land lying lower than 

e canal, and this the aa proposes to fill with 
water to the extent of about three acres. Pipes will 
conduct the water from the canal bank into a bed of 
gravel some 8 feet in thickness, h which it will 
pass, and it is expected that the fil and the sub- 
sequent standing of the water in the reservoir will 
purity it sufficiently. The water will be about 10 feet 

p on an average, and will be pum from a point 
about midway between the surface and the bottom. The 
experiment is a new one, and will be watched with in- 


scale is about to be 


Lbs. Tons. 
.6 Ibs. = 138,765.6 = 69.38 
é . = 413 ¢. yds. 33.03 
13.61 c. yds. 13.61 “ c. yds. 
stone = "33.95 “ 


"© Small broken stoné is compressed by ramming about 6 





505 c. yds broken stone, compressed, 6 . 
33. : p.c. = 30,993 c. yds. . : Wrought iron asphalted tubes are made of sheet iron, 
Voids i broken stone, compressed, = about 44 p. ¢. which & t up oo ri evel oe which, being cnt into strips of requisite demensions, the 
: - me about 30 p. c. CORE , oo length being 71 feet, is wra about a mandrel to 
ees batch. posited ** and is well rammed into place | cive it form necessary ter, and then sub- 
The'tinen : create. with a rammer. An iron bucket is used | jected to a bath of Trinidad asphaltum, which has been 
béton blocks are made in moulds at the De-| to deposit the concrete, the bottom of which is carefully refived and freed from all impurities. Each 
formed of two shutters opening outward ; by | section of small is composed of five layers; a cen- 
og \oT®—The manner of mixing the cement mortar is as fol- | means of this bucket, concrete may be deposited in | tral, exterior interior course of asphaltum, and two 





intermediate layers of iron, the iron being .0126 in 


P The mortar is the 
on teen —_ scones an is sereen. | whilé the water 16 aa. 2 ty | thickness, and weighing .5072 Ibs. or square foot. An 
then 2.5 barrels of spread over the Upriaktiog with water the netted frame, and | @enious moulding machine, prov an endless 
the two materials are worked dry until thoroughly spread out till about 2.5 inches Before covering aver pe or bearing and — ml Figo afd tot 
omimed the whole is “opened out™ into a ring | tea oct on — - diameter weighs 6 Ibs. ; of 6-inch diameter, 9 tbs., and 
about ae beck walbe the cadak the mining Gee * Previously on 116, Vol. 6, Exe, News. of 10-inch diameter, 12 Ibs. per foot; and it is claimed 
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without | 





———— 


to be able to withstand a very great 








of Supervisors of Cheboygan County, Mich., for right to 
da to the pipe. The advantages c are light- | build a bridge over Black River. bridge to be con- 
ness, durability and cheapness, three certainly very de- | structed principally of wood, resting on a pile founda- 
sirable qualities. Mr. Wm. J. McAlpine has reported | tion, and to be about 550 feet in le and 16 feet in 
"er Leilene ws Coe nib | ported: by a whippis trem. ecroms cad over the’ make 
yaw across over in 
aoe the District of Columbia, the Solaire cotamneks | channel of the river, and to have an elevation across the 
was given of the average daily capita consumption ch innel of about 16 feet above the level of the water, 
of water in different cities, the feures being trom ja] | for the passage of boats and vessels. 
reports : | [eo 
City. Gallons |City. RAILROADS. 
Providence.............+.. 25| Detrol The Parkio Valley Railroad is under contract from 
Fall River Pee sac ease ead 26/Chi 119 Cons ting, on the Missouri Tver, to the lows = tne, 
WOT ccc cecccces seesvese an re a ga 
Hann 2s coeeee soos MN Zork.000-0.::'ss: 199 | Chicago, Burlington & Quincy, in Towa, 
CIE is 355590 sakcmnnes 43\ Jersey City.... .... . 99| The Denver & Rio Grande Railroad Company has a 
EAWUGNOD..... 05s vie Noo + on (England). ...... 29 | standing advertisement calling for 1,000 men to work 
PN a ds <h.ns tans cme e 53) Liverpool agen’) nkeene 23 | on the extension of the road. They cannot get them, 
— teteeeee ee tees pram iw go veeee 30 | and yet our cities are full of able men. 
Cleveland........ .......... 56/Dublin (Ireland)... ... 25| The prospects are that the railroad from Charlottes- 
CORORIIOEE,. 6556 6 cx 5vens oeees 57\Paris (France).. ..... .... 28 | ville to Orange Court House, Va., an extenkion of the 
22 on Sacanneh ued 7k deta Tracklaying 
= has commenced, and is being forward vow 
30 | OUsly. 
Fr Beelt 20| The Republican Valley Division of the Burlington & 
87 33 | Missouri River, in Nelrosbn, is now completed to 
——_90-—— Indiano! miles westward from the late terminus 
ELECTRI at Arapahoe and 120 miles west from the main line at 





CITY. 
The wharves of Montreal are lighted by electricity. 
A telephone line is talked of between Joplin and Car- 
thage, Mo. 
A powerful magnet has recently 


Hastings. 
J. F. Murrell, C. E., of the Texas & Pacific Railroad, 
with a corps of engineers, has arrived in so pthy whe 
ew 


been made in Indian- La., to commence the preliminary survey of the 


apolis, It is an 800. und electro-magnet;. ‘ Two ‘oom ee - Pacific way from Shreveport toward 
ores are 4 in. thic in, , an ie along a . 
ae 18 in. in length, - as to veep the di ceof the| The Texas and Pacific extension westward toward El 


The two coils around the two cores consist of | Paso is now located through Eastland county, crossing 
ight layers of insolated No. 6 copper wire, and the ter- the Leon river at the town of Eastland. The line is a 
Gals are so arranged that the e ic current may be | good one, requiring no heavy work, and through an ex- 

sent in various ways. Pole extension for diamagnetism | cellent country. 
is provided, and the variousexperiments for which it is| It is stated that the Louisville and Nashville Railroad 
adapted are almost numberless. This magnet was made | Company will soon build the branch road from 
for Prof. Jahn, of one of the schools in Indianapolis. Madisonville to a point opposite Shawneetown, IIl., thus 
—_+2- shortening the distance between Nashville and St. Louis 

STREETS, DRAINAGE, ETC. 


forty-three miles. 
At New Haven, Conn., several sewer and paving con-| The Burlington, Cedar Rapids & Northern ney 
tracts have lately been awarded to local bidders. « 


will commence immediately to extend its Pacific 
The Board of Public Works, of Detroit, awarded the 


sion from Holland, Ia., northwest via Iowa Falls, to 
contract for paving with cedar blocks to Leadbeater & | Clarson pee County, about 55 miles. Aid has been 
Stewart at 92 cents per square yard. 


voted along t e line. 
a : The engineer reports that the ing, ironing and 
The Boston Herald ot June 10, says: “The im |b idcing of the Austin & Mankato (Minn.) Railroad will 
mense s:werage pumping engine for the city of Boston, t $11,000 ile. Th & of obtaini 
which has been 1n process of construction at Providence tne exceed $11,000 pet mile. © work Of obtaining 
; Sed : _ | the right of way will soon commence, which places the 
for some time at the Corliss steam engine works, is com nail f building in th f 
pleted, and was put in trial operation yesterday. The | TUeson Of building in the way of success. 
trial proved very successful. The engine is capable of | The Danville, Olney & Ohio River road was completed 
umpi 1g 25,000, gallons per day, and is one of the | on the 3d to Casey, IIL, on the Vandalia road, and the 
praest ever constructed.” en ie pushed vigorously sews 
The Board of Public Improvements of St. Louis | 7°™ ough @ narrow- road, 
awarded the contract for repairing Nicolson pavement | Promises to become a valuable feeder to the Vandalia. 
to Skrainka & Vieths for $42,992. The contract for re-| Surveys have been ordered for an extension of the 
constructing with ite was given to W. R. Allen, | Hannibal & St. Joseph Railroad to Chicago. The route 
for $33,025. The city is testing granite macadam laid | will take in the towns of Quincy, Carthage, La Harpe, 
in three different ways. In the first case the broken | Galesburg, Wyoming, Lacon. 
granite was spread from four to six inches deep on the i 
old macadam road-bed, —— prepa to re- | steel rails and a full 
cieve it. A top-dressing of lim ne screenings was | aid to the extent of 
laced on the macadam and the whole, after| Two rival companies are now applying to the 
ing thoroughly wet down, was rolled with | Legislature for power to construct a tunnel t 
the steam-roller. The cost of the pavement thus} St. Lawrence, at Montreal. The one, ‘The St. Law- 
prepared was $7.80 per square. The cost of a limestone | rence River Tunnel Company,” is an independent com- 
pavement similiarly treated would be $3.32 per square | pany, who propose to offer their tunnel to all railways 
of 100 superficial feet. Great difficulty was experienced | on fair terms, but allow themselves ten years for the 
with the pavement laid in this way, as it refused to pack | completion of the work. Among the directors of the 


poles. 
ei 
m 


,000 is expected.” 


or bind. The granite macadam is ache J slippery | other, ‘‘ The South Shore Railway and Com- 
and the roller was kept at work every night for about | pany,” are found the names of ‘eniieg now con- 
two weeks before any semblance of firmness was ob-| nected-with the South-Eastern Counties Railway and 


tained, and it is still doubtful if the mass will lie in good | the Q. M. O. & O. Railway. They ask only three years 
shape under the traffic of heavy teams to which it is sub- | in which to carry out the work. 


bee craig renee | nn a a, oe 
Se nua aaenele: ee “Tatilled elevated railways. Such an engine Colonel Beaumont, 
coal-tar as a binding material. This holds the | adi Lacorelie wuner a aan of Laeeameede 
in place with sufficient firmness, and makes it a solid | +, the square inch, and delivered thence, first, 
pavement at once. The ——-* eee oe el is = small and afterwards into larger cylinders, 


w 
cost. A top dressing of fter giving out its force, it passes into the outer air. An | in building gi 
here, also, and the cost was $0.50 per square. The old dificult that comarenel air freezes the atmos- 

was spread about eight inches thick in the | jhere, which condenses on the joints of the engines, has 


centre of the street and gradually shading off to four 
inches in depth at the sides. This bit of pavement 
has just been completed and is subject to an ex- 
ceedingly heavy traffic every day. The next was laid 
almost exactly like the last above described, except that 
one-half the block was overlaid with a top-dressing of 
limestone screenings, and the other half with granite 
screenings. This was done in order to give a test as to 
the relative merits of the two materials. The cost of this 
was considerably in excess of that in either of the other 


m overcome ; and the engine can now @ gross 
| load of twenty-two tons for eleven miles, or twelve tons 
fur twenty miles, with one charge of air. 
— ee —— 
RIVERS AND HARBORS. 

The Council Committee of Lynn, Mass., has awarded 
the contract for d ng the channel, building a sea- 
wall, and extending 


sewer at the Public Landing, to 
A. W. Parker & Co., for $7,209. 


cases, being $13 per square of 100 superficial feet. A| The dry-dock at Baltimore, Ind., is the 
single year will probably suffice to demonstrate the util- | jargest in the United States. It is 470 feet long, 115 
ity of granite macadam for street wear. The main point | feet wide, and will float a vessel drawing of 


to be determined is whether or not its endurance will be 
enough greater than that of limestone to compensate for 
the increased cost. ; , 


water. A vessel 500 feet long over all may be taken into 
the dock for overhauling. 
Baineer M _ 1 stating that the Nicar Congress 
RIDG neer Monoca aguan 
os =. bea’ confirmed the concession tly made by the 


recen 

The iron bridge being built in Ste. Genevieve County, | President of that Republic to the American Com 
Mo., over the river Aux Vasse, lacked one hour’s work for the construction of the ship canal aureus” the 
of being completed, Saturday, May 29, when the heavy | [sthmus. 


rain swept the whole bridge away. The ween bedlt by: ‘the 
No award has yet been made for the érection of the [Union Steamboat Company, will be in Tact 
iron bridge at Hull, Canada, although tenders were re-| one month. _ It will be continued out until a of 
ceived and — on April 1. The specifications require | twenty-two feet of water is obtained, so that the 
that the work shall be completed by August 15. a boats may lie there during the roughest weather 
The Township Board and the Comuissioner of High- | out any ger of po ; 
waysof the township of Grant have petitioned the Board " house will be built on the 





Mich., bei 











, Ottawa and Lockport. 
The estimated cost of the line, includ — bri Clerk. 
bec 


he | contractor. 
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River, between one foot of the bottom 
amounts to 14,858 pounds per second, 
pounds each 24 The mat- 
weighs, approximately, 100 Ibs, 
foot when > in Boa oP average of 12,837,. 
feet of — oe ae twenty-four 
year, cover one square 
a of six inches, During the 
June and July ——- uantity per 
-four hours amounted to 47,396, cubic feet; 
to cover a square mile with a depth of one foot 
t inches. maximum quantity observed for 
any twenty-four hours was on oe when i 
the enormous amount of 111,067 cubic feet. These 
figures do not take into account the material that is held 
in suspénsion within the lowest foot of the depth, or that 
which is being rolled along the bottom. 
—_ 0 


BUILDING. 
A new town-hall will be built at Thompsonville, Conn. 


ie new passenger depot is to be built at Fergus Falls, 
na, 


oe — factory will be built at Monongahela 

ity, Pa. 

A factory is to be built for the Sibley Cotton Mill Co, 
gusta, Ga. 


at Au ‘ 
being built in Boston, by G. B. Taylor, 


ne 


: 


zits 
Fe 
8 


gs 


A new hotel is 
at a cost of $30,000. 

A new brick school-house, to cost $10,000, will be 
built at Kansas City, Mo. : 

N. H. Hall, of Baltimore, will erect a three-story brick 
and stone warehouse, 50 by 80 feet. 

Charles L. Darson, architect, is pre plans for 
additions to the Maryland Club-House, Baltimore, which 
will cost $8,000. 

The contract for the iron-work of the U. S. Ba 
Office, this , has been awarded to Messrs. J. B. & J. 


city 
M. Cornell for $49,473. 


The Board of Education of cocoa, has authorized its 
building committee to order plans specifications for 
two large school buildings. 

Pauly Bros., of St. Louis, Mo., have the contract for 
the new jail of Calhoun County, at Marshall, Mich. The 
contract price is $24,650. 

The Board of Education, of Township, 


Summit County, O., advertise for bids for the erection 
of a new school-house, until June 26. Simon P. Marsh, 


Church will be built at Topeka, 
mce stone, at a cost of $15,000: B. J 
Des Moines, architect, and E, H. Homer, 


The Trustees of the Woonsocket Hospital Company, 
of Woonsocket, R. L., will erect buildings upon the cot- 
tage plan, as soon as a site can be obtained. The funds 
amount to $60,000. 

A new school-house, 53 by 107 feet, will be built in 
Baltimore; E. ¥. Baldwin, architect. same gentle- 
eee eeae at for the St. Leo Catholic 
Church, 53 by 95 feet, of b to cost $25,000. 

Madison Square Garden hee bees putiased » Bar- 
num’s Museum Company for $800,000. A building 200 
x Fen gr sito rege) teat ge gi 
coliseum, circus, rece, track, etc., is to 
erected. The work of demoli will commence Aug. 1. 
In New York bricks have fallen in price to a wonder- 

and the market 


Kan., of 
Bartlett, of 


, 


contracted with Messrs. Bart! & Co., of 
city, to line the entire with a 

an in thickness. is to be to secure a per- 
f from any ibility of accident 


of the Water Board. 
A new ee is in 


The construction iron 
will be under the direction of Mr. Robert K. 
engineer 
of construction at 
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ENGINEERING N Ews. a total of 1,800 miles, which was doubled ; and to| 
this a mileage of 270 miles of excursion is to be 

added, making a grand total of 3,870 miles of rail- 
way and river travel in twelve days, of which 
New York City. | about eight days were spent in actual travel, giving 
ag average of nearly 500 miles per day. In no 

| other country in the world could the same feat be 
acconiplished with so much comfort and so little 

fatigue to the travelers. We do not suppose that 

a single gentleman in the party spent two hours in 

actuai preparation for the trip, or was too fatigued 





Tribune Building, 


GEO. H. FROST, Proprietor. 
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a err nt : - | to be at his office at the usual hour on the day fol- 
“ow. J. S. 415 West 4th street, Boston.—Graham ‘lowing his return. The average American tourist 
smith’s “ Prospects for Engineers” is not for sale is not a * fussy ” man. 
in this country. We have not even received a . . 
specimen copy, and do not know the price. Mr.| IN traveling the above distance the Alleghanies 
Smith’s address is 6 Westminster Chambers, Lon- — eee — oe its — us ae 
dtunnels, from the grand scenery of mountain, 
don, England. a = ee : 


: . , | river and valley, the route passed through the well 
ALL about the bed en ea and om malarial wooded and well cultivated Ohio farms out into! 
consequences at Princeton College, wie dingrams, the lower lands of Indiana, over the flat prairies 
is published in. the Plumber and Sanitary Engi-) «14 jong tangents of Illinois, Missouri and Iowa, 
neer of the 15th inst., office, 140 William street, across the great rivers of the continent, and through | 
New York. The same number has some further | 


‘ tt Singl . | the most thriving cities of the Union in such num- | 
valuable papers on 2 ee | bene that we make no count. Important rivers | 
10 cents. 


a | were crossed by notably great bridges .at Trenton, 
Lieut. F. A. MAHAN’s paper on ‘ The Metric Sys-| Harrisburg, Pittsburgh, Steubenville, St. Louis, 
tem,” read before the Engineers’ Society of Western | St. Charles, Kansas City, Omaha and Burlington, 
Pennsylvania, May 18, 1830, is being published in besides a multitude of bridges of lesser note. The | 
full in the American Manufacturer of June 11 and | states visited were Massachusetts, Rhode Island, 
18, which journal, in its last week’s issue, also con-| New York, New Jersey, Pennsylvania, Ohio, Indi- | 
tains an article on ‘‘ The Dephosphorization of Iron | ana, Illinois, Missouri, Kansas, Nebraska and Iowa. 
in the Bessemer Converter,” by R. Pink, of Herde,| There was a succession of thriving towns and | 


——--- 9 - 


“a: : : : . Oo 
Westphalia. cities, immense industries, great agricultural ! 


——_—__ —o— 





In the suit of Charles Crooke against J. S. T | wealth and every other evidence of a country of | 


Stranahan, President of the Brooklyn Park Com- unbounded resources. There were no swarms of 
mission, tried in the County Court, before Judge | beggars, young _ . aah ane . Sey eee 
Moore and a jury, the jury gave a verdict of $150 there were no stupid and annoying railway regula- 
for the plaintiff. The suit was brought to recover | tions and officials ; no soldiers, no viséing of pass- 
$1,000 d for false imprisonment. Plaintiff | ports, no restraints ; but over a great empire the 


. ia i J : way wW nobstructed, the traveler untrammeled, 
is a civil engineer, and was surveying a line for | ~*Y “9° 4" , 


Vandeveer, the Coney Island Hotel keeper, and hav- | the railway service prompt, efficient and satisfac- | 


ing run the line across the Concourse, was arrested |tory, and everything was present to make an 
by the Park officials. He was then taken bedewe | American proud of his country—in spite of the 
Justice Ferry, who discharged him. ‘* offices” and the predictions of its near dissolution 
onsebiiedassietll NG iieecnninimane jas a * failure.” 
THE Twelfth Annual Convention of the Amer- | See 
ican Society of Civil Engineers has become one of | THOSE who attended the convention have reason 





the memories of the past. St. Louis is not an | torejoice that they went. They have learned a great | 
attractive city ; it involves a long railway journey | deal about their own country and its resources, | 
to reach it, and the mercury thereabouts is ex-| they met and conversed with their fellow-engi- | 


pected to be usually “‘up in the nineties ;” some | 2€ers, and in so doing had some prejudices dis- 


disappointment was therefore anticipated. Such | pelled, gained many new ideas, and by their good- | 


anticipations were, however, soon dispelled, and fellowship contributed very materially in promot- 


the entire Convention week, although fatiguing, | i%g 4 professional esprit that it is desirable to cul- | 


was one of unmixed pleasure and satisfaction. A | tivate. Where the next Convention will be held it 
more generous hospitality than that extended by | is now impossible to predict, but that it will be 
the local committee at St. Louis, could not well | well attended if held within a reasonable distance 
exist, and the only trouble with the programme— is very certain, if the increasing interest in this de- 
as such programmes are usually made up—was in lightful annual reunion of the civil engineers of 
its excess of places of interest to be visited in con- | America already manifested is to be considered an 
nection with the regular business of the Conven- index. 
tion. The days were too few and short to go the | i i Nd tc ae i i 

entire round laid out, and physical endurance was THE tirst Convention to which ladies were invited 
not equal to it, either. But the Society may con- was at New Orleans, and the enjoyment of the ex- 
gratulate itself on the great success of the Conven- | CUrsion was so much enhanced by their presence 
tion of 1880, and no doubt the local committee will | that they have ever since been a welcome factor 
long be remembered by the visitors for the untiring in the social arrangements of the annual reunions. 
interest displayed by them in making the week one | At the Boston Convention this was especially the 


, . i , ions hat week afford- 

of great pleasure and profit to th ‘s. | case, the delightful excursions of t 

ge an, a | ing the ladies unusual opportunities for displaying 
A prominent feature of the Convention was the their superior knowledge of social engineering. 
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neer could to get away from ‘ Drainage areas,” 
‘* Howe trusses,” the plenum. method of sinking 
piers, tunneling with compressed air, strength of 
cements, creosoting, etc., etc., and abandoned him- 
self to the pleasures of intelligent, refined, and 
agreeable female companionship. To some of the 
‘‘younger people” the miles apparently were 
reeled off so rapidly that they forgot to be fatigued, 
and they always looked as fresh and rosy and 
happy, as if simply out on a Sunday-School picnic 
excursion fora day. There is no discounting the 
advantages of having the ladies at the Conventions, 
as a toning but not an overpowering element. 
By all means have the ladies along on excursions; 
they don’t help out a banquet very much, but then 
the banquet doesn’t help out the Convention very 
materially, and could be dispensed with entirely, 
without endangering the pleasure of the Conven- 
tion or the existence of the Society, nearly so 


, much as the absence of the ladies would. 


on <> +2 > oo SS ” 

THE TWELFTH ANNUAL CONVENTION OF 
THE AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS. 

(Concluded from page 201.) 
The Convention proper came to a close on Fri- 


| day, the 29th of May, and on Saturday morning 


the greater portion of the visiting members and 
guests started on their homeward journey. By 
invitation of Mr. Geo. S. Morison. Chief Engineer 
of the new bridge in course of erection over the 
Missouri River, at Plattsmouth, a party consisting 
f thirty-two ladies and gentlemen, left St. Louis 
in a special Pullman coach, by the 8:50 a. m. train 
over the Wabash, St. Louis & Pacific Railway, 
| bound for Plattsmouth and Omaha. The party 
consisted of Messrs. Macdonald, Cooper, Bogart, 
| Croes, Bacon, Wiley, Whitney, Sears, E. B. Noyes, 
Force, Nichols, Bouscaren, Cushing, Coryell, Con- 
stable, Macy, Madeira, Richards, A. F. Noyes, Ba- 
con, Jr.. H. G. Morris, Jefferis and Frost, and of 
| ladies, Mrs. Macdonald, Mrs. Bogart, Mrs. Coryell, 
Mrs. Bacon, Miss Bacon, Mrs. Richards, Miss Jef- 
| feris, Mrs. Wiley and Miss Wiley. 
|. A timely rain-storm laid the dust and cooled the 
atmosphere; the road was ‘in excellent condition; 
due notices were telegraphed to the eating sta- 
tions; the scenery was novel, though tame and 
monotonous, to most of the travelers, who could 
talk. look, sleep or read, as suited their con- 


venience; and so the day wore rapidly away, and 
at 10p. m. the train moved slowly over Messrs, 
Chanute & Clarke’s great bridge at Kansas City, 
and into the fine Union Depot at that place, the 
|distance from St. Louis being 275 miles. The 
| forty minutes till next train was diligentiy im- 
| proved; the western end of the great depot build- 
| ing is crossed by the state line of Missouri and 
Kansas, and so the whole party took an early op- 
| portunity to pay a short visit to Kansas, where 
| they tested the lager, and some of the more festive 
young men, especially those of the festive city of 
| Philadelphia, ventured on a tour of exploration into 
the nearest ‘‘Varieties,” where they reported seeing 
| a motley crowd of frontiersmen looking gravely on 
|in a little room, while a ‘‘darkey” clog-dancer 
|moved mournfully through a dance, which he 
| wound up by knocking his head on the floor, to be 
| followed by a grave-looking but scantily-attired 
|female, who, in a most mournful and machine- 
| like manner, warbled out some remarkable songs, 








great number of miles traveled and the exceed-| The recent long railway travel would have been | which, combined with ‘‘ time,” drove the visitors 
ingly kind courtesies everywhere extended to the | decidedly irksome if, on those hot days betwen | back in haste to the depot, laden, however, with 
Society by the railway officials. As the railways, | Pittsburgh and St. Louis, only a party of men with | pop-corn and peanuts, for use in case of scarcity of 
bridges and other great public works of the country | begrimed bodies, three days’ old “stubble,” all in | other provender on the route. At 10:40 p. m. the 
are the handiwork of the civil engineers, it seems | shirt sleeves, pickled in cigar smoke (and possibly bad | special excursion coach attached to the regular 
quite natural that unusual courtesies should be ex- | lager), hoarse with talking about foundations and night train left Kansas City for Plattsmouth by 
tended to a representative body of them in their | “things” and “ played out” generally, had been | the Kansas City, St. Joseph and Council Bluffs 
annual excursion. It is very certain that the civil | the ones to enjoy the cinders,dust, heatand otherex-|R. R, And what a delightful road to ride on 
engineers have every reason to acknowledge the | citing accompaniments of ‘‘ rapid transit.” As it} at night! No effort to sleep required, but on 
liberality with which they have been treated by | was, there was always one coach in reasonably fair the long, level tangents, with cool air, and in 
the prominent railway companies. From Boston | sanitary condition, where a good solid “ nap” could |a first-class Pullman sleeper, the ‘sweet re- 
to New York is 283 miles; New York to St. Louis | be taken “ at all hours of day or night,” where every | storer” came without wooing, and never left till 
1,089 miles ; St, Louis to Omaha 478 miles, making ' man kept his coat on, and did as well as an engi- lon the bright Sabbath morning the sunlight 
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which bathed the broad prairie, the distant permanent slope is to be used in filling the wooden 


hills, and the nearer turbid river, in its warm rays, 
penetrated also to the refreshed excursionists, who 
awakened to find themselves quietly *‘ side-tracked” 
at Pacific Junction, 179 miles distant from Kansas 
City, an engine attached, and their hospitable host 
on the platform, patiently awaiting an opportunity 
to welcome them to the breakfast-table laid for 
them in the adjoining and most comfortable and 
tidy hotel. It was the most “restful” hour of the 
whole week, as it had been the most thoroughly 
“restful” night since leaving New York City. 
And the whole of that lovely, sunny, comfortable 
day was one of delicious rest and enjoyment. The 
coach, with the party, was taken to the river-crossing 
about two miles distant, where they were again 
welcomed by Mr. H. W. Parkhurst, First Assistant 
Engineer of the bridge, and hischarming wife, who 
reigns supreme, ‘ the only lady of the corps,” and 
by Messrs. Crosby, Schneider and Dilworth, Assis- 
tant Engineers, who at once, with Mr. Morison, 
took the party into their several charges. Those 
who desired to do so, visited and inspected the 
bridge, while the others crossed the river with the 
fair hostess, and climbed the steep steps up the bluff 
side to the *‘ cottage on the hill ” which constituted 
‘* headquarters.” By noon everybody had looked 
at and inspected, more or less closely, the great 
bridge, had examined the beautiful drawings, and 
voluminous details in the office, and had 
assembled in the little front room of 
‘‘headquarters ” to partake of the generous 
collation, prepared expressly for the oc- 
casion by the chef cuisinier of the establishment, 
and dispensed by the charming hostess, to whom 
Mr. Morison, with his usual gallantry, completely 
resigned all authority. The day passed all too 
rapidly away; the botanically inclined explored 
the neighboring prairie for flowers; the bridge ex- 
perts talked ‘‘ bridge;” the artists lingered over the 
exquisite drawings; the lazy ones smoked, and 
dozed and chatted in the little verandah that over- 
looked the beautiful country for many miles; cal- 
culations as to wind storms and sand storms were 
made, and sage theories upon trade, internal navi- 
gation, railroads versus rivers, etc., etc., were dis- 
cussed with as much animation as the general dolce 
far niente feelings engendered by the delicious at- 
mosphere would allow. Flirtation, which from 
Pittsburgh to Kansas City had been decidedly 
Noyes-y, here broke out afresh with bran-new 
Force, and most Baconian philosophy, while the 
‘‘ ubiquitous reporter” of the occasion ‘* buzzed ” 
the First Assistant Engineer for items, which we 
herewith present en masse to our readers: 


THE PLATTSMOUTH BRIDGE. 


This structure is now being built across the 
Missouri River, about a mile below the city of 
Plattsmouth, Nebraska. It forms the connecting 
link between the Iowa and Nebraska divisions of 
the Chicago, Burlington & Quincy Railroad. The 
whole length of the work is about three and one 
half miles, of which more than two miles is in the 
east approach; one mile is in the west approach, 
and the permanent bridge is just three thousand 
feet long. 

The east approach consists of— 

First. An embankment one and one half miles 
long. This is on the Iowa bottom-land, and is 
from five to twenty-five feet high. It is partly on 
a level and partly on a rising grade of one per 
cent. toward the bridge. 

Second. A temporary wooden trestle, two thou- 
sand feet long, in one hundred spans of twenty 
feet each, also built on a one per cent. gfade. 

The west approach consists of — 

First. A side-hill embankment, about one-half a 
mile in length, crossing two small ravines drained 
by arch culverts. 

Second. A cut, one-half a mile long, ranging to 
eighty-five feet maximum depth. In the deepest 

part of the cut, a temporary line, with curves of 
two hundred and fifty feet radius, has been 
adopted. The material lying between this and the 


| trestle on the east approach. 


j 


The permanent bridge consists of two through 
'spans of four hundred feet each, over the main 
river ; three deck spans of two hundred feet each 
‘over the adjacent sand-bar, and fifteen hundred 
‘and sixty feet of iron viaduct, of which fourteen 
/hundred and forty feet, in forty-eight spans of 
thirty feet each, are on the east side. 

The five main spans rest on six piers, numbered 
in order from the west shore, and briefly described 
as follows: 

Pier one, on the west shore, is founded on the 

| rock thirty feet below low-water mark. Excava- 
tion being made in an open coffer-dam, through 
blue clay and boulders. This coffer-dam was filled 
with béton and rubble stone, and masonry was 
begun at two feet below low-water. 

Pier two, in the middle of the river, is founded 
on the rock thirty-two and one-half feet below low- 
water, by sinking a pneumatic caisson, twenty-one 
by fifty-one feet, through about fifteen feet of sand. 
This caisson was surmounted by a timber crib- 
work, filled with béton, and masonry was begun 
at two feet below low water. 

Pier three, on the east shore, is founded on the 
rock fifty-two feet below low water, in a similar 
way to pier two, the chief difference being the 
greater depth of sand lying on the bed-rock. Ma- 
sonry was begun a little oversix feet below low 
water. : 


Piers one, two, and three are of the same general 
form, and their tops finish at a height of sixty-two 
feet above low water. Under the coping courses, they 
measure eight by thirty-three feet, the ends being 
semi-circles of four feet radius. They are built 
with a batter of one-half inch per foot on sides 
and ends. At thirty-four feet below the coping 
courses the ends are changed to a pointed form, 
the lines being arcs of circles struck from points 
seven feet apart. Atthe foot of the battered work 
the piers are thirteen by forty-four feet. Off- 
set courses increase this size in the bases of piers 
two and three. 

These three piers are of first-class rock-faced 
masonry, laid in Portland cement, and backed with 
béton. 

Pier four is founded on the rock fifty-four feet be- 
low low water, by sinking a pneumatic caisson, 
eighteen by forty feet, through sixty-five feet of 
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beams on the chords. The third span rests jn, p.. 
cesses left at the proper elevation in the masonry 
of pier three. The two-hundred-feet spans are oy. 
tirely of iron, except the pins, which are ste, 

Piers one, two and three carry 

THE TWO FOUR-HUNDRED FEET SPANs. 

These are each four hundred feet long betwee 
centres of end pins, fifty feet high and twenty-ty, 
feet between centres of chords. They are pip. 
connected, ‘‘ Pratt’ or ‘‘ Whipple” trusses, wit) 
inclined end posts, the web being arranged wit) 
double intersections. Each span has sixteen panels 
of twenty-five feet. The ties are in two lengths 
and couple on pins passing through the centres of 
the posts. Attached to these pins, a strut extends 
between each pair of posts, and a system of diay. 
onel wind bracing connects these struts with the 
top lateral struts. The middle of each inclines 
end post is supported by a horizontal lattice-wor, 
strut, which reaches to the first vertical post. The 
floor-beams are riveted to the posts immediately 
above the bottom chords, and act as lateral struts, 
the lateral ties being coupled on pins, passing 
through jaw-nuts, screwed on the ends of the 
lower chord pins. The stringers are riveted to the 
webs of the floor-beams. 

In these trusses, the top and bottom chords, jp- 
clined end-posts, main and counter ties, lateral! 
rods, pedestals, rollers, and all chord and latera| 
pins are of steel. The intermediate posts, end sus. 
penders, lateral struts, portals, stringers and floor. 
beams are of iron. 

The floor system is uniform on the iron viaduct 
andon the five spans. The track stringers are 
spaced nine feet between centres. On these rest 
nine by nine oak ties, spaced fifteen inches apart, 
centres. These are generally twelve feet long, 
locked by ten by ten oak guard rails, placed on the 
ends of the ties. At five feet intervals, ties sixteen 
feet long project, carrying a foot-walk of two inch 
oak plank on each side; and at twenty-five feet in 
tervals eighteen feet ties are inserted, to carry an 
iron stanchion, through which will pass an wire 
cable for a hand-rail. Between the rails are 
placed two four by five inch angle irons for inner 
guard rails, bolted to each tie, and distant six 
inches from each rail. 

The contractors on the work have been as follows: 


For earth-work on approaches, N.S. Young, of 
Burlington, Iowa. 
For construction of wooden trestle, Eaton, Young 


sand. The masonry of this pier begins one foot above | ¢ Co 


low water, the intermediate height between it and 
the caisson being made «up of a crib filled with 
béton. 

Pier five rests upon seventy-eight piles, driven in- 
side of a curb, eighteen by forty feet, to an aver- 
age penetration of thirty feet below low water. 
These piles are capped with a grillage, and sur- 
rounded, inside the curb, with béton, and the 
masonry is begun at low water. 

Piers four and five measure seven by twenty- 
seven feet under the copings, have semi-circular 
ends, and are about thirty feet high. They are of 
first-class, rock-faced masonry, with rubble back- 
ing, and are laid in Portland cement. 

Pier six is founded on concrete three feet thick 
and twelve feet wide, by thirty-three feet long. The 
masonry is similar to that of piers four and five, 
but is only six feet thick under the coping. 

Piers three, four, five and six carry 

THE THREE-DECK SPANS. 

These are each two hundred feet long between 
centres of end pins, thirty feet high, and sixteen 
feet wide between centres of chords. They are 
‘* Pratt” trusses, with single intersection webs and 
inclined end posts, and have each eight panels of 
twenty-five feet. The floor-beams rest on the top 
chords, and the track stringers are riveted to the 
webs of the floor-beams. There is a grade of one- 
half of one per cent. on these spans, made by 
placing each span ata different elevation, the sec- 
ond and third being respectively one and two feet 
higher than the first span, and the grade in each 
span being made by varying the depth of the floor- 


For masonry on approaches, Jenkinson & Drexel, 
of Omaha, Neb. 

Forconstructing and sinking of caissons for 
Piers 2, 3 and 4, Gen. W. Sooy Smith, of May- 
wood, Ill. 

For béton work of all kinds, J. C. Goodridge, Jr. 
of New York City. 

For masonry of piers, W. H. B. Stout, of Lincoln, 
Neb., succeeded by Reynolds, Saulpaugh & Co., of 
Rock Island, Il. 

For iron wiaduct and two hundred feet spans, 
Kell & Maurice, of Athens, Pa. 

For facture of Steel, Hussey, Howe & Co., 
of agree Pa. 

For four hundred feet spans, Keystone Bridge 
Co., of Pittsburgh, Pa. 

The Substructure and Superstructure have been 
designed throughout by the Chief Engineer, Geo. 
8. Morison, and the work has been executed under 
his direction, assisted by the following staff : 

H. W. Parkhurst, First Assistant Engineer : C. 
C, Schneider, Assistant Engineer of Superstruc- 
ture; B. L. Crosby, Assistant Engineer, and W. 
G. Dilworth, Assistant i > 

The quantities of materials in the work are ap- 
proximately as follows : 

EAST APPROACH. 

eg embankment, ninety thousand cubic 
yards. 

Wooden trestle, four hundred and forty thou- 
sand feet B. M. of timber. 

WEST APPROACH. 

Earth excavation, temporary line, two hundred 
and twenty thousand cubic yards. 2 

Rubble masonry, five hundred and twenty cubic 


BRIDGE PROPER. 


Timber in foundations, 
ft. B. M. ' 


five hundred thousand 
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ards. 
oa in six piers, twenty-seven hundred cu | 
bietton backing, six hundred and fifty cubic | 
Masonry of abutments and trestle bases, eleven | 


undred cubic yards. 
' Iron in viaducts, four hundred and forty tons. 
Iron intwo hundred feet spans, four hundred | 


ight tons. 
— four hundred feet spans, three hundred | 


and twenty tons. 
Steel in four hundred feet spans, five hundred 


as timber in a floor, three hundred and 
seventy-five B. M. 

It is a long distance from Plattsmouth to New 
York, and the time for turning eastward had 
come. At 4:30 p. m. the special coach landed its 
well-pleased passengers at the Union Depot, at 
Council Bluffs, 18 miles distant from Pacific 
Junction, where, at one end of the depot, just 
arrived from San Francisco, the great Union 
Pacific Railway train was distributing its cargo of 
passengers, baggage and mails, to the three great 
Eastern-bound trains over the pool railways center- 
ing in Chicago, which waited at the Eastern end 
of the building. Long lines of men pressed forward 
to the ticket-windows, huge truck-loads of trunks 
and mail-bags were being trundled over the plat- 
form, and a great crowd of men, women and children 
were either quietly awaiting the moment for start- 
ing or eagerly searching for seats for the long ride 
ahead. Our little party here separated ; ten took 
passage by the Chicago, Burlington & Quincy 
Railway to Chicago, some others took the nearest 
route for Minnesota and points in Northern Iowa, 
the others were taken to Omaha and then returned 
to St. Louis and home by the route taken in the 
westward-bound trip. The writerreturned by way 
of Chicago, bidding good-bye to Mr. Morison and 
the good people ‘‘from the bridge” at Pacific 
Junction, with a feeling of regret that the day had 
not been longer. 

The train leaves Council Bluffs at 5:10 p. m.; at 
7:15 a. m. next day it is at Burlington, on the Mis- 
sissippi River, 294 miles from Council Bluffs, and 
at 3:50 p. m. it is at Chicago, 501 miles from Coun- 
cil Bluffs, running the entire distance through the 
richest and best cultivated region and through the 
largest and most thriving towns and cities west of 
Lake Michigan, the road itself being unsurpassed 
for smoothness and general excellence by any on 
the continent. , 

We spent three days on our familiar ‘‘ stamping 
grounds” in the busy western metropolis, saw as 
many as we could of our old acquaintances, at- 
tended the great open-air Grant and Anti-Grant 
meetings on the lake front, shouldered our way 
through the crowded hotels and sidewalks, enjoyed 
the rare privilege of witnessing the opening Thurs- 
day bout between Conkling and Frye in the great 
Convention, and, pretty tired of railroading, we 
crossed the Jersey City ferry on the following 
Sunday morning, and, as soon as possible, our 12th 
Annual Convention adjourned “ to take a rest.” 


sp oe —-- -- -—- 


THE BROOKLYN BRIDGE. 


A special meeting of the trustees of the Brook- 
lyn Bridge was held on the 14th inst., to discuss 
the delay of the Edge Moor Iron Company in fur- 
nishing the steel for the superstructure. By the 
terms of the contract, the first installment of 500 
tons was to be delivered on or before December 
1, 1879, and the trustees were obliged, by the 
specifications, to notify the company of their in- 
tention to complete the bridge. If this notice 
failed to be received by the company before May 
1, 1880, their contract would be void, and they 
would not be under the necessity of building the 
expensive machinery wherewith to do the work. 
Immediately upon the passage of the final appro- 
priation by the Legislature, the notification was 
Sent, and was received by the company April 19. 
Upon the receipt of this, they were to begin deliv- 











209 





péton in foundations, four thousand one hundred | send the whole amount—5,000 
_| five months succeeding. 








































week, and none had been received. 
The real cause of the delay rests in the fact that | 


the magnitude of the changes, and the building of | 


new and costly machinery, require time. Before 

the work had far advanced, the financial condition 
of the bridge was poor, and there was a possibility | 
that only the 500 tons would be ordered. Meanwhile | 
prices of steel and iron rapidly advanced (the con- | 


tract was made August 6, 1879, when prices were | 


contractors hoped something would intervene to 
relieve them of their bargain—or, at least, the sec- 
ond part of it. They could not afford to make the | 
requisite changes for 500 tons. 

Owing to this, the work rested until the final | 
order was received, when the president of the | 
Edge Moor Company gave assurance that the con- 
tract would be executed. They have arranged for 
making the steel and rolling the smaller sizes while | 
waiting for the shears, which will be ready about 
July 1, tocut thelarge blooms. The Cambria Iron | 
Company, in the meantime, are filling all the orders 
that are forwarded for the usual sizes of blooms from 


ns—during the | 
The time expired this | 


j 





Edge Moor. Under these circumstances deliveries 
cannot be made soon, yet the work, as a whole, is 
progressing rapidly, as the rolls for a certain size 
are kept at work until the steel on hand for that 
particular size is exhausted, when a change is 





made. So, although the first 500 tons have not 
been received, work is progressing on the second 
order. 

About the time of the letting of the contract, it 
was found that it would more fully meet future | 
requirements, without increasing the cost, to pro- 
vide for the passage of Pullman palace cars. The 
height of the posts were increased so as to make 
the lateral bracings straight and level. These al- 
terations delayed the plans, which were not de- 
livéred until after the expiration of the time for 
filling the first order. 

The engineers state that the delay is merely ap- 
parent, and will not postpone the date for the com- 
pletion of thé work. 


J. Herbert Shedd, C. E., has been consulted re- 
specting the sewerage of Northampton, Mass. 

Mr. John French has been appointed Commis- 
sioner of Public Works, of the City of Brooklyn, 
Ta Ke ; 

Prof. William Watson, of Boston, Mass., has 
sailed for Europe. His report to the American 
Social Science Association. on the ‘‘ Protection of 
Life from Casualties in the Use of Machinery,” has 
been printed in pamphlet form. 

The State Board of Health of Maryland, just or- 
ganized, comprises Drs. E. L. Howard, C. W. 
Chancellor, and J. R. Ward; J. C. Nelson, Civil 
Engineer; C. J. McGiven, Attorney; and Dr. J. A, 
Stewart, Health Commissioner of Baltimore. 

M. Nathan, a cadet at the Royal Military Acad- 
emy, Woolwich, took nearly one-half the prizes 
for mathematics, mechanics, fortification, artillery, 
military, history, drills and exercises, as well as a 
special medal for proficiency and the regulation 
sword for good conduct. 

On Tuesday, 15th inst., the following graduates 
of the Civil Engineering Department of the Towne 
Scientific School University of Pennsylvania, re- 
ceived the degree of B. S.: J. W. Adamson, C. B. 
Day, Jr., H. P. Lincoln, H. L. Righter, Edward F. 
Dawson, Samuel S. Evans, W. B. Patton, A. L. 
Stout. 

The Dock Department of this city, on the 9th 
inst., awarded a contract for 5,000 barrels of im- 
ported Portland cement to S. L. Merchant, former- 
ly of 53 Broadway, but now removed to 41 Broad- 
way. Mr. Merchant is one of the oldest and best 


the United States. 


Richmond & Southwestern Railway, a project of 
considerable magnitude just being started, Mr. 
Maxwell is forming a party at Richmond, Va., to 
commence the survey of the line. The offices of 
the company are in Boston, Mass. P. C. Chandler, 
Esq., is President. 

Our compliments to Messrs. Russell & Alexander, 
contractors for the Emporia, Kan., water-works, 
and regrets that we were not able to accept their 
kind invitation to be present at the ‘‘ Grand Open- 
ing Celebration,” on the 17th inst. Of course the 


| lowest), and the Edge Moor Company and the sub- | « tests,” of the “* systems,” both of the water supply 


and of. the invited guests who dined at Normal 
Hall, were entirely satisfactory and up to the 
usual excellent standard of the successful contract- 


| ors. 


Dr. Henry Stone has been appointed Sanitary 
Inspector of the railroad, stations and station 
grounds, shops, etc., between Cairo and New Or- 
leans, of the Chicago, St. Louis & New Orleans 
Railroad Company, which is the Southern Divi- 
sion of the Illinois Central Railroad. This is the 
first effort made by a great railroad company to 
establish a systematic sanitary superintendence of 
its line, and, as such, deserves more than passing 
commendation. 


The Montreal Gazette of the 11th says: ‘‘ The 
high compliments paid Mr. P. A. Peterson, the 
Government Engineer of Railways, by the Legis- 
lature are well deserved, and must be more than 
ever satisfactory to him, following upon the un- 
limited abuse and misrepresentation which have 
been heaped upon him, since taking charge of the 
western division in 1876, by people who little 
understand either engineering, or the way in which 
government works are too often mismanaged. 
Both leaders united to speak of his strict adherence 
to his professional views, and the manner in which 
he had not only carried out his work, but (mirabile 
dictu) kept within his estimates.” 

The numerous friends of Mr. Peterson on this 
side of the line will be pleased to learn of and 
indorse the compliments that have been paid him 
in the Quebec Legislature. 

On the 16th, Mr. Wharton Barker of the 
banking firm of Barker Bros. & Co., sailed for 
Europe with a party of experts to consider the ex- 
pediency of opening up the coal-fields in Southern 
Russia, the construction of a railway system from 
Southern Russia to the Sea of Azov, the establish- 
ment of a vast shipping port on that sea, the erec- 
tion of works for the manufacturing of Bessemer 
steel rails, etc. The party, besides Mr. Wharton 
Barker, will consist of Hon. Wayne McVeagh, who 
goes as legal counsel of Mr. Barker, and the fol- 
lowing experts : John Fritz of the Bethlehem Iron 
Company, Charles 8. Hinchman of the Pennsyl- 
vania Steel Company, Mr. S. T. Fuller, the chief 
engineer of the Philadelphia, Wilmington and 
Baltimore Railroad. Mr. Augustus Dowdell, a 
Pennsylvania Railroad «clerk, who accompanied 
Colonel Thomas A. Scott on his recent European 
tour. goes out also as private secretary to Mr. 
Barker. The party will proceed to London, then 
through France, Austria and Hungary to the Don- 
etz coal-fields of Russia. 

Mr. Rudolph Hering, Member A. 8S. C. E. of the 
Engineering Department of Philadelphia,sails from 
that city this morning, to be absent for several 
months in Europe. 

Mr. Hering has been commissioned by the city of 
Philadelphia to study several of the principal sewer- 
age works of European cities, with particular refer- 
ence as to their relative efficiency, design and cost, 
as applicable to the requirements of Philadelphia. 
The National Board of Health has also requested Mr. 

[ Bamete furnish it with a report on the latest 
/experience concerning the various modes of sewe- 


age disposal, and the present efficiency of sewerage 
works in general and in detail, from a technical 


known dealers in *‘ Foreign Portland Cements” in | point of view. 


For the important duty to which he has been 


tries before the expiration of sixty days, and to' James R. Maxwell is Chief Engineer of the ' commissioned, Mr, Hering is especially fitted, He 
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is a native of Philadelphia, but for seven years he | tenders, he trusted that knowing the character and 
| superior facilities of Messrs. Clarke, Reeves & Co., 
*|\the House would 


studied Civil Engineering in European schools 
where he also acquired a very thorough knowledge 
of the French and German languages, besides a fa- 
miliarity with the customs of European profes- 
sional men. Upon his return from Europe he was 
engaged as Assistant Engineer in the Prospect 
Park, Brooklyn, and afterwards of Fairmount 
Park, Philadelphia ; then, as Engineer-in-Charge 
of construction of Girard Averiue bridge, Philadel- 
phia, and for several years past has held the posi- 
tion of Assistant Engineer in the Department of 


Surveys of that city, having charge of the con- | 


struction of bridges and sewers. Mr. Hering is an 
enthusiast in his profession, is a critical observer, 


a close and indefatigable student, and is never | 


weary of accumulating statistics from which to 
deduce some new facts. He has already contrib- 
uted some valuable papers on engineering subjects 
to the American Society of Civil Engineers and to 
the public press, and he is one of the most active 
working members of the enterprising Engineers’ 
Club of Philadelphia. The City of Philadelphia 
has made an excellent selection for its Commis- 
sioner, and we hope that Mr. Hering will have a 
pleasant voyage, a profitable experience abroad, 
and a safe return. 


- pee eee 

CorRRECTION.—On line 15, middle column, page 
199, letters h and d should be capitalized, as also c, 
p and c in the following line ; “‘ tregs,” in the third 
line of the last paragraph and same column, should 
read ‘‘ tongs,” and in the 10th line of same column 
from bottom, ‘‘ by” should read ‘‘for.” In the 2ist 
line, from bottom of ist column on page 200, 
** Jettie” should read ‘‘ Jetties,” and in the 14th 
line, from top of 8d column of same page, ‘‘Cum- 
berland ” should read ‘‘ Crumlin.” 


- OORRESPONDENCE. 


WasHINGTON, D. C., June 10, 1880. 
EpItoR ENGINEERING NEWS: 

The Senate to-day passed a bill providing that 
the Attorney-General of the Uni States be di- 
rected to take steps for the condemnation of the 
land upon which the dam across the channel at the 
Great Falls of the Potomac rests as may be neces- 
sary for the extension of the dam across Conn’s 
Island to the Virginia shore. This is the first move 
to increase the water-supply of Washington, which 
is several years in advance of its completion. 

C. L. FREEMAN. 











AMERICAN BRIDGE BUILDERS IN CANADA, 





THE QUEBEC LEGISLATURE— THIRD SESSION—FOURTH 
PARLIAMENT—LEGISLATIVE ASSEMBLY. 


QUEBEC, June 11. 

The following is a report of the debate in the 
Assembly this evening. on the second reading of 
the bill to authorize the construction of the Hull 
Bridge: 

Hon. Mr. Chapleau moved the second reading of 
the bill to authorize the construction of the Hull 
Bridge, and trusted that the House would allow it 
to go through on account of the extreme urgency 
of at once letting the contract, iron having risen 
very much, and still going up. It was also nec- 
essary to have the south portion of the bridge com- 
pleted in order to save great expenses in filling 
across the Island between the two channels of the 
Ottawa River. The government had had 
much difficulty in making a choice between 
the three lowest bidders; these were the Leighton 
Bridge Company, $184,000; Delaware Bridge Com- 
pany, $186,000, and the Phoenixville Bridge Com- 
pony, or Messrs. Clarke, Reeves & Co., $193,000. 

th of these companies offered advantages, and 
their offers had been most carefully weighed from 
every point of view, and an engineering 
— as well as in other respects, that of Clarke, 

ves & Co., had been found the most advan- 
tageous. In this opinion he was confirmed by Mr. 
P. A. Peterson,Chief Engineer, to whose character, 
carefulness and skill he was bound to testify most 
fully. He might say that his opinion of Mr. Peter- 
son’s engineering reputation was confirmed by the 
fact that his original estimates for the cost of the 
whole bridge had been in every case reduced, in- 
stead of, as is usual in all such cases, largely ex- 
ceeded. The House and his honorable friend, the 
leader of the Opposition, were fully aware of the 
importance of letting this contract at once, and 
having put before them the facts relating to the 








| given to these gentlemen. 
| resources and extensive operations of the firm, the 
|fact that they owned their own iron mines, and 


. | the tenders would be submitted at once, so as to 
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approve of the contract being 
He then instanced the 


| would thus be in a position to fill their contra 
| built all the other bridges on the line and their ac- 
|quaintance with the country and mode of work, 
also the —— with which all their former con- 
tracts had been filled. The documents relating to 
'give the fullest information, and they had only 
| been delayed by the departmental e ies. 
Hon. Mr. Joly consented most willingly, and 
;complimented the Premier upon his frankness. 
| This was a case of the utmost urgency. He only 
regretted that the contract had not been sanctioned 
last year. He had the utmost confidence in Messrs. 
Clarke, Reeves & Co.’s enterprise, resources and 
character, and was quite certain that, notwith- 
standing their tender was not the lowest, a better 
decision could not have been made. He had not 
the least hesitation in saying so. He had received 
| several communications insinuating that improper 
| motives actuated the government in their pref- 
erence of this firm, but he had declined 
to countenance any such rumors or asser- 
tions. He would not believe in favoritism, havin 
been exercised in respect tothem. He instan 
the excellent character and rapid construction of 
the work and the —. advantages they were 
ready to afford. He had every confidence in Mr. 
Peterson, and endorsed all the Premier had said 
respecting him. He must, however, in justice to 
that gentleman and Mr. Shanly remind the gov- 
ernment that when in opposition they had laughed 
at their estimates as being sure to be largely inac- 
curate, and he hoped the government was now 
confident of the reliability of these professional 
‘gentlemen. He thought that the bill should be 
passed at once through all its stages, and the con- 
tract be executed at once. In this matter he had 
the fullest confidence in the Premier’s good inten- 
tions and was glad to see him taking this course. 
When the papers were brought down they could 
discuss anything in the action of the government 
that was not quite fitting, as to the mode of letting 
the contract, and he trusted implicitly to the Pre- 
mier’s good faith to afford the fullest opportuttity 
of the debate, if any strictures of that sort should 
be necessary. 

Hon. Mr. Chapleau thanked Mr. Joly, and said 
he might rely upon that; the tenders would be 
submitted atonce, In considering the letting of 
the contract, he had most fortunately had a pro- 
fessional indorser upon whom he could rely, Mr. 
Peterson was in fact the strictest and most rigid of 
engineers. The government had decided that the 
contract could not and should not be given without 
being submitted to Parliament. The contractors 
had been notitied, and while he had told Clarke, 
Reeves & Co. his preference for them, he had also 
told them that the House should be the judge, as it 
wasnow. The bill would go through the fegisla 
tive Council at once, and the contract be immedi- 
me signed. 

The bill was then put through all its stages and 
passed, 
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THE MANUFACTURE AND TESTING OF PORT 
LAND CEMENT.* 





The history of the early manufacture of Port- 
land cement was involved in considerable obscuri- 
ty, and the conditions which had rendered possi- 
ble the manufacture of the cement, now re i 
as Portland, seemed to have been arrived only 
very gradually. The term ‘Portland cement” 
first occurred in the specification of a patent grant- 
ed to a Aspdin, a bricklayer of Leeds, in 1824. 
Aspdin did not a r to have made true Portland 
cement, nor was his mode of manufacture identi- 
cal with that which has since been generally 
adopted. His son Wm. Aspdin was, however, one 
of the earliest makers of genuine Portland cement, 
and had a factory at Northfleet, trading with 
ners as Maude, Jones, and Aspdin. Su uently 
as Robins, Aspdin, and Co., he shared with Messrs. 
J. Bazely White and Sons the reputation of having 
been the founders of the Portland cement 
facture in the London district. 
series of tests conducted for the Metropolitan Board 
of Works by Mr. John Grant, M. Inst., C. E., be- 
tween the 1859-71, might be said to have 
placed Portland cement in the first rank as a build- 
ing material, and it had been the means <a 
and formulating the a this 
Mr. Grant’s observations had been supplemented 
by those of Messrs. Colson, Mann, and others, and 
there now existed a vast store of information re- 


ode by Major-General H. Y. D. Scott, C. B.,R. E., 
F.R. ¢° C. E., read before the, Institution 
Civil Engines May 5th, 1880, ot 
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the use and treatment of Portland oui 
- Henry Reid had also thrown much light upon 


The raw material suitable for the manufacte: 


of Portland cement existed in t abund: i 
nature, and with proper care a hi Poe 


gh-class Porth, 
) ced in almost any Phen 
mode of mixing the chalk and clay generajj, 


employed m England for the manufacture of th; 
cement was not so 

jnomqusein; Seeahallcent vs 

rporate, the c clay with a large ex 

of water in a wash-mill. The resulting milk y fluid 
or wet slip, was then run into a series of Shallow 
reservoirs or backs, where these ingredients sy). 
sided, and the clear top-water was gradually draw) 
off from the surface. After remaining for six o, 
eight weeks in the backs, the slip, which had at. 
tained a 
rows to 
was expelled by bottom heat, conducted in flues, 
The dry slip was then calcined in kilns with inter. 
stratified coke. and the clinker which was produced 
was ground into a fine powder, and was ready for 
use as Portland cement. ‘ 
grind the chalk and clay pe eye with the small- 
est quantity of water possible, and to insure the 
perfect reduction of the coarse particles, either on 
the method of Mr. W. Goreham, by passing the 
wet slip through mill-siones, or, as a recommended 
by Mr. V. de Michele, by employing a rubbing 
surface of metal plates which surrounded the wash- 


tic as could be desired, 
was to wash together, o- 


consistency, was removed in bar. 
ng floors, where the remaining water 


The modern plan was to 


mill, In the most recently improved plan of dry- 
ing, the wet slip was conducted at once into cham- 
bers attached to the kilns, and the waste heat from 
the calcination served to dry the next charge. This 

lan was invented by Mr. I. C. Johnson. Mr. de 

ichele had also a the waste heat from 
the kiln, which involved the use of a roof over the 
chambers. Other plans of utilizing the hot gases 
from kilns had been introduced by Messrs. J. B. 
White and Brothers, and by Mr. R. A. Gibbons. 
In grinding the clinker, it was of great importance 
to reduce the cement to a fine state of sub-division, 
and to exclude all ‘‘ core” or hard particles by sift- 
ing, as the hard particles might be sources of dan- 
ger to the cement; at the best, they only acted as 
so much sand. All cement was benefited by 
er it in thin heaps on the floor of the ware- 
house ; this operation was termed ‘ purging ” the 
cement. 

Passing on to the subject of testing, the author 
stated that, strange and anomalous as it might 
seem, although except in rare cases Portland 
cement was never neat, or subjected to a di- 
rect tensile strain, it had been the universal practice 
to test the neat cement by means of tension. ier- 
man cement users and producers had resolved, 
after a general conference, to adopt a sand test, 
and to employ a standard testing machine. The 
sani test was made with three-parts of prepared 
sand to one part of cement. The briquettes had a 
sectional area at the neck of five square centi- 
metres, equal to 0.775 square inch. The briquettes 
were tested twenty-eight days after they had been 
made, one day being nian: in air and twenty- 
seven days in water. The breaking weight, ina 
machine of ial construction, had been fixed at 
the rate of 113°8 Ib. uare inch. The mode of 
preparing the sand by sifting out all the coarser 

finer particles was provided for, and also the 
quantity of water to be employed. The author, 
after due consideration of the various difficulties 
and objections to a change in the mode of testing 
Portland cement, the following general 
tests for English cement: (1). The whole of the 
cement to be ground fine enough to pass through 
a sieve of 40<40=1,600 meshes to the square inch 
(2). The cement to weigh not 
less than 85 Ib. per cubic foot, filled from an in- 
clined plane, at an angle of, say, 45 deg. (3). The 
cement tested with three parts of standard sand 
must have a minimum strength of 112 1b. per square 
inch in twenty-eight days, during one day of which 
it had been in air and twenty-seven —. in water. 


A second paper read was by Mr. E. Bernays, 
M. Inst. C. ase 
PORTLAND CEMENT CONCRETE, AND SOME OF ITS AP- 
PLICATIONS. 


In this communication the author gave the re- 
sults of his experience in out the large 
works for the extension of H. Dockyard, at 
Chatham. When these works were commenced 
in 1867, so little confidence was placed in Portland 
eae that that material was not ares seontions 

contract specifications ; grey stone lime, 

blue lias lime, and pozzolana being specified for all 
descriptions of mortar and concrete. Soon after- 
wards, however, it was found desirable to substi- 
tute Portland cement for the above materials. For 
all ordinary i ascertained that a m1x- 
cement with twelve 

of shingle gave better seul at the same oT 

ess cost than tne e provided for in the 
specification, to be composed of one part of War 





L880, 
cement, 
tht Upon 
cement, 
ufacture 
dance jn 
Portland 
Country, 
enerally 
Of the 
desired, 
ether, or 
sO EXCegs 
ky fluid, 
shallow 
nts sub. 
Ly drawn 
T Six or 
had at. 
| in bar- 
1g water 
In flues, 
th inter. 
yroduced 
eady for 
N was to 
1€ stmall- 
sure the 
*ither on 
sing the 
imended 
rubbing 
he wash- 
n of dry- 
to cham- 
eat from 
ge. This 
Mr, de 
at from 
over the 
Ot gases 
8. J. B. 
Gibbons, 
portance 
division, 
8 by sift- 
3 of dan- 
acted as 
fited by 
he ware- 
ing ” the 


» author 
it might 
Portland 
| to a di- 
practice 
n. Ger- 
resolved, 
ind test, 
ne. The 
prepared 
es had a 
e centi- 
riquettes 
rad been 
twenty- 
rht, ina 
fixed at 
mode of 
coarser 
also the 
author, 
fliculties 
f testing 
general 
e of the 
through 
are inch 
‘igh not 
n an in- 
(3). The 
rd sand 
Tr square 
f which 
n water. 
Jernays, 


| ITS AP- 


2 the re- 
he large 
yard, at 
menced 
-ortland 
»ntioned 
ye lime, 
d for all 
n after- 
» substi- 
‘Is, For 
t a mix- 
— twelve 
same or 

in the 
yf War- 


Jone 19, 1880. ENGINEERING NEWS. 211 





ee acre of shingle. facing and framing at something less than 8s. per | wise than with a mixture of sand, and also showed 
it the Admir- | cubic yard. | the waste involved in coarsely ground cement. The 
alty Works had been of good, but not of costly A third paper read was by Mr. John Grant, M. influence of sand of different degrees of fineness, 
character. It was specified to weigh not less than | Inst. C. E., on of the time which cement took to set, the strength 
112 lb. per bushel, to be finely d, and to bear | .opranp : amie xp uses. | 0! Yatious limes, selenetic limes and cement, the 
abi strain of not less than 650 Ib. on the ND CEMENT: ITS NATURE, TESTS AND USES. tongile and compressive strength of the same 
section of a briquette gn by i!gin. In a total | _ After referring to the greatly extended use of | cements, some experiments on expansion, with 
q ,000 tons, the mean weight Portland cement during the last twenty roe to form of specification for cement, for mortar and 
was 1161g Ib. per bushel; the average the improvements which had been made in its concrete, and tabulated forms for registering re- 
strain of a briquette, of the above section 77314 Ib. ;| manufacture, and the care given to the best me- sults of tests and experiments were also given. 
and the fineness, such as to allow not less than 75. thods of economising its use and testing its ye: 
cent. to pass through a sieve with | @ttention was drawn to what had been done in 
fty meshes to the lineal inch. The author, while | Germany, more especially during the last four 
admitting the superior value of fine grinding of years. January, 1877, a committee, appointed 
cement, when combined with t weight, ex-| the year before, of four associations of engineers, OF Tas 
a doubt whether in England, where a fair- | architects, and manufacturers of cement, &c., had, |, pe = 
y good article could be got at moderate cost, it was at their meeting in Berlin, agreed upon a series of STHAM K NGIN EK. 
worth while to incur the increased expense of rules to be observed in the production and supply 
heavy and very finely-ground cement. When used | Of cement. By these, the weight to be supplied in BY 
in foreign countries, where the cost of freight and | (asks and sacks was determined, and certain tests | 
transport was serious, he thought that almost any | established for the — of cement, particularly 
outlay on the first cost of the cement, to make it | 8 to its fineness and tensile strength. The latter 
go further, when mixed with sand or gravel, was | was to be tested by briquettes of uniform shape and | The best modern high-speed engines require 
desirable. The large concrete walls at Chatham | dimensions—5 square centimetres breaking area— | longer connecting rods than slow-going engines, 
had been rly free from the horrizontal and | made of cement and sand, in the proportion of one | and a proportion of 6 to1 is found better for 
vertical cracks so often noticeable in concrete | om of cement to three parts of sand. Theappara-| them than any smaller proportion. One object of 
walls, The author attributed this partly to the | tus for this purpose was agreed upon. The age of | a long connecting rod is to equalize as far as pos- 
uniform practice of turning out all cement from | the briquettes when tested was to be twenty-eight | sible the power given out during the first and 
the bags into a shed for at least three weeks before | days. e cement was to be ground so fine, that | second half of a stroke; but it has another val- 
using, and partly to the care taken to carry up the the residue on a sieve of 900 square centimetres | uable quality in connection with the vertical pres- 
work in long lengths each day, instead of in great | «ual to 72.2 per lineal inch, should not exceed 25 | sure produced on the guide bars. This pressure is 
heights. ractice was to carry up the work in| per cent. This was afterwards reduced to 20 per | equal to the whole pressure on the piston multi- 
about 18in. lift only. Over the ter part of the | cent. The sand for testing was to pass through a plied by the tangent of the angle made by the con- 
works at Chatham the walls, though mainly of | Sieve of sixty meshes per square centimetre, and | necting rod, and, as a ratio sufficiently exact for 
concrete, were faced with a veneer of brickwork | to be retained on one of 120 meshes per square cen- | practical en this may be taken as the length 
aft thick, with bond courses of brickwork 2tin. | timetre, equal to about 20 and 28 meshes per lineal | of crank divided by the length of connecting rod. 
thick, ing through the walls at intervals of 6ft.| inch. The tensile strength after twenty-eight days | The whole of this subject is fully treated in the 
in hei Mt t the eastern end of the works, how- | Was at first 8 kil mes per square centimetre, | chapter devoted to motion blocks and slide bars, 
ever, the great depths at which satisfactory founda- — to about 114 Ib. per square inch, but was | and practical experience is found to supply surer 
tions were found, and the necessity of passin ‘rwards increased to 10 kilogrammes per square | data for the proportions of surface to pressure 
through 85ft. of soft mud before reaching centimetre, or about 142 lb. per square inch. There | than can be gained by calculation alone. Hense 
bottom, necessitated much ter strength and | could be no doubt that the standards thus estab-| any increase in length of the rod has a considerable 
consequent thickness of wal In order to con-| lished for fine grinding, and for testing the cementi- | influence on the friction, and therefore on the re- 
construct these without increased cost, it was de-| tious value of cement when mixed with a large | sistance produced by slide bars; and when it is 
cided to omit the brickwork, and build them wholly | portion of sand, had exercised a beneficial influence | considefed that a simple increase of connecting 
of concrete. While it was considered that, for ‘all | on the quality of the Portland cement manufac- | rod from 8 times to 6 times the crank’s radius ap- 
of strength as a retaining wall, concrete | tured and used in Germany. This result had been | proximately halves the vertical pressure on the 
made of one part of cement to twelve parts of | arrived at by a combination of the knowledge and | guide bars, the value of a long connecting rod be- 
shingle was amply sufficient, it was felt that con- | ability of those who produced, and those who had comes more than ever apparent. The pressure pro- 
crete somade was not strong enough to withstand | to use, this important article. The same standard | duced on guide bars with an engine well set, is 
the rubbing of ships’ fenders, boats or vessels, | mules, with slight niodifications were afterwards | always in one direction, either upward or down- 
Early in 1874 the author tried the experiment of adopted in Austria. To these standards all cement | ward, while steam pressure on the driving side 
facing this common concrete with a coating, 9in. | manufactured in, or imported intc, these countries | suffices to overcome resistances ; but if any power 
or 10in. in thickness, of superior concrete, carried | must conform. In England engineers and cement should be absorbed from the fly-wheel, in accelera- 
up simultaneously with the commoner material. | Manufacturers had not been idle, and the subject | ting the reciprocating parts through insufficient 
decane was composed of four parts of fur- | Was now much better known than it was twenty | steam pressure, or in cusioning steam at the ends 
nace-slag, broken into small cubes by a stone-crush- | Years ago. | of a stroke, or through other causes, then all pres- 
er, two parts of clean Thames , and one part| A brief description was given of the more essen- | sures on the guide bars are reversed. Horizontal 
of Portland cement. The experiment proved suc- | tial points in the manufacture of cement, the | engines are generally made, if possible, to run with 
cessful, the adhesion between the two descriptions | materials used, an¢ the burning and grinding. | the upper part of the crank’s rotation poe from 
of concrete being perfect. All the ex surfaces | Reference was made to the characteristics of good | the cylinder, as this brings pressures always down- 
of concrete walls Built since that date had been so | cement, its weight, fineness of grinding, freedom ward on the slide bars, for either forward or back- 
faced. The same principle had been applied to the | from tendency to expand or blow, its time of set-| ward stroke, and so renders lubrication easy, and 
linings of subways, culverts, penstock ts, &c. ;| ting and hardening, the effect of time, heat and | also provides a firmer basis to receive the vertical 
but, in these cases, where the face of the concrete | moisture, the influence of sulphate of lime and | pressures. 
was less liable to abrasion, broken flints had been | acids, the proportion of sand used with it, the| In designing a connecting rod it is to be con- 
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substituted for the furnace-slag, owing to the dif- 
ficulty of a latter, in the locality, in 
sufficient quantity. For all concrete, but ey 
when nl for facing, the author advocated a free 
use of waterin mixing. He had never found any 
disadvantage from tne use of concrete ina wet 
state. The success that attended the facing of 
vertical surfaces of walls with superior concrete 
had led to its use in many other ways. He had 
applied itto the horizontal and vertical faces of 
copings and steps, for curbs to street paving, for 
the areas and yards of dwelling-houses, floors of 
kitchens and sculleries, and tu the facing of con- 
crete blocks for house-building. For copings and 
steps he made use of granite spauls crushed into 
small cubes ; but for all surfaces exposed to foot 
traffic he prefered small pebbles of shingle that 





co 

foot traffic he had found it necessary to wash out | 
all sand, and to use Portland cement only as the | 
matrix for the flint, pebbles, crushed granite, or | 
furnace slag. His practice was to use for these | 
facings one part of Portland cement to two parts 


copings of sea walls he applied a facing 2in. thick, 


coarseness or fineness of the sand or gravel, its 
mineral character, and freedom from dirt, grease, 
clay, or soft foreign matter. The weakening effect 
of using so much water was pointed out, and the 
advisability of a or ramming concrete 
when possible. e relative advantages of using 
concrete in blocks and in a soft state, and of keep- 
ing it damp till it had thoroughly set, were pointed 
out. The different modes of testing by compres- 
sion and by tensile strain were then discussed, and 
the apparatus used in Germany and in the experi- 
ments quoted in the appendix te the paper were 
described, with the modifications and improve- 
ments in the form of the briquettes and in the 
mode of making them. Suggestions were next 
offered for testing cement in a uniform manner, so 
as to prove its , strength, cementitious 


hile for | value and other qualities, and to admit of compari- 
|son with other observations. The harbor of the | good examples of wrought-iron connecti 

North Sea entrance to the Amsterdam Canal, the 
to | Victoria docks, North Woolwich, and the docks at | to 2 times that of the piston rod, or from } to } the 


sidered as a pillar in compression, or as a tie rod in 
tension ; for these strains alternate during the 
stroke. It must therefore have sufficient strength 
to resist the actual preasure of steam transmitted 
through its length, as well as stiffness to avoid the 
risk of bending under it. In high-speed engines 
there is alsoa strain due to rapid oscillations, 
which is generally met by making the connect- 
ing rod of an oblong section, as seen in locomotives, 
instead of a round section as frequently employed 
in ordinary engines; sometimes also the connecting 
rod is e thicker in the middle as shown by fig. 
1. Plate III., but these different forms depend 
much upon fancies of the designer. - 

The strength of connecting rods cannot be de- 
cided by any fixed rule, as it depends upon their 
actual length and the pressures upon them; an or- 


| dinary proportion, taken by comparison of several 


ng rods, 
gives a sectional area in the middle of about ly 


Chatham were mentioned as recent examples of | diameter of the piston, and the swelling towards 
works on a Jarge scale made entirely of Portland|the centre is generally made to vary at 


cement concrete; and numerous pu 


to|about % of an inch diameter per foot 


which it was now applied, and the economy effected |in length. As, however, no injury to 
by its use in the sewers and embankments of the | anything results from abundant strength in these 
of the , whatever it might be. For the | metropolis were alluded to. 


In an appendix were numerous tables illustratin 


but for ordinary ee ee facing of ee ead aakon the paper, suc 
erably 


more durable than the | as _ the 


oul was Consid 
best Yorkshire paving. At ordinary London rates 


the author estimated the cost of concrete walls, | of testing 


gravi 
cements; the results 


ty and analysis of different 

by different modes 
of various forms and sizes, and 
t proportions of cement, forms in it one revolution for every revolution of 





parts, it is better to onan the connecting rod in 
a proportion soon learnt by practice and compari- 
son with others in satisfactory work. 

The ends of connecting rods are made in many 
diverse manners. Of these the principle end is 
that which embraces the crank pin, which per- 


sand, and water. From these it was shown that the main shaft. Such ends are made solid or in 


| 


t low when tested with sand, The tests prov 


walls bility of ascertaining the true cementi- | examples of connecting rods and are shown 
at Chatham can Se ceattrurteds toginting tious vebes of consent, by testing: i eat, or other in Plate XLVI. and a description of a few of these 


and economy) ; the latter having formerly been used 
a aed amet agro greatest seleet but now, owing to improved 
results when tested neat, machinery for the production of a class of 


work, the.solid end 1s gaining favor. Numerous 
pep rod ends 
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type often adopted for engines of a cheap descrip- 
tion. The rod is forged in a a piece, one end 
being made like a long fork to allow for the travel 
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= suffice to indicate the general plan upon which hundred thousand tons of anthracite are said to have 
ney are e. 
The connecting rod, fig. 1, Plate XLVL., is of a| 


been exposed. ; 
| Anew dock with a water space of five acres and a 
| mean depth of 281¢ feet has just been opened at H 
| England, and a graving dock 460 feet in 1 at 
| bottom is near com A second dock -o 


of the guide bar, the length of the fork depending | 's nearly finished, so far as the internal walls and ex- 
entirely upon the length of the stroke, and it is at- | C@vations are concerned. Upwards - gem of a 


tached to the cross head by a pin. The other end 
is formed to receive a strap which encloses two 


brasses, tightened on the crank-pin by means of a manent accommoda 


simple gib and cottar, the latter usually split. 


A form of connecting rod very commonly em- | 
ployed in direct-acting steam engines is shuWn in | er has supervened in the construction o' 


figs. 3 to 9, Plate XLVI. It will be seen that the 
rod is round in middle section’ and terminated at 
one end with an opening. or fork, while the other | 
end has a strap-eye. The end d of the rod is 
squared so that a wrought-iron strap, S, bent to a 
horse-shoe form, can slide upon it. Between the | 
arch of thestrap and the flat end of the rod are in- 
serted the td brass band the lower brass Db’, 
generally made of gun-metal, or lined with Babbit’s | 
or some other soft antifriction metal. The brasses 
have projecting flanges at each side to prevent Jat- 
eral movement within theeye. Through the sides 
of the strap and the end of the rod, a slot is cut 
into which the key k and gib g are fitted, each of 
these are slightly tapered, so that when the key is 
tightened in its place, it acts as a wedge drawing 
the strap down, and thereby tightening the brasses 
on’the crank-pin to which they are fitted; and the 
edges of the brasses may be filed to allow of their 
closer approach, as they or the pin become worn. 
Lest the key should be shaken loose by the motion 
of the machinery, it is often secured by a double or 
keep-nut on the screw. 

The body and two pieces forming the forked 
end, fig. 3, are forged from a single piece, the ex- 
tremities squared and shaped to receive gun-metal 
bushes, each tightened up with a strap by a key, | 
or a gib and key. 

The rod, figs. 11 to 13, is of a similar kind to that 
last described, from which it differs in the body of 
the rod being flat, and in some minor points of de- 
tail. As seen in the transverse section, fig. 13, the 
thicker part of the rod is necessarily in the vertical | 
plane in which the rod works. A flat wrought- | 
iron connecting rod, such as this, though more 
costly to make, has a better and more shapely ap- 
pearance than the one last described. The two 
rounded faces are turned in the lathe, and 
the flat sides finished with the file. The strap is 
also rounded, as shown by figs. 10 and 12. The 
bushes ¢ are circular on the outside, and of an uni- 
form thickness; this permits of their being easily 
fitted and the strap bored, although it is a common 
practice to slightly increase the thickness at the 

yarts where the wear is greatest, and fit the brasses 
in by hand. 

The wrought-iron connecting- rod end, shown in 
figs. 14 to 21, Plate XLVL., isextensively used, and 
it is easily made and fitted together. The rod end 
is made of square or rectangular section, and per- 
forated with an oblong hole to receive two gibs, 
fig. 20, for the purpose of keeping the strap from 
opening; and one cottar, for tightening up the 
whole. The brasses are shown in figs. 18 and 19, 
and consist of two parts of different shape, one 
having a flat end to rest against that of the con- 
necting rod, and the other end circular, and _ fit- 
ting into the strap, figs. 16 and 17. All the sepa- 
rate parts are shown in the figures, and the whole 
put together in fig. 14. 

(TO BE CONTINUED.) 





~ FOREIGN INTELLIGENCE. 

Mr. C. Felix, in Marne, France, is employing electrici- 
ty asa motive power in ploughing with marked suc- 
cess. 

London is to have fresh sea-water for bathing,at the rate 
of three cents per gallon. Here isa hint for some en- 
terprising Yankee to start a thriving business in some 
of our inland cities. 


Paris gets its water supply from 16 large reservoirs, | 


situated on elevated points in different parts of the city, 
into which the water is —— and from which it flows 
out through more than 875 miles of pipes. 


A French engineer, M. Falits, proposes to provide all 


the great arteries of Paris with elevated railways. He | 


»yroposes to try the scheme first of all along the grand 
ulevards, from the Bastille to the Madeleine. 


The new iron bridge across the Golden Horn is 1,600 | 


feet long, and its width is 48 feet. It has a‘central open- 
ing for shipping of 170 feet. The bridge has been tested 
by the imposition of 400 kilogrammes per square yard. 


Since the Paris municipality has adopted the practice 


of turning the city omae into the plain of Gennevil- | 
or 


liers district, close to the tifications, the value of land 
fertilized there has been increased ten-fold; it is now 
worth 4,000 instead of 400 francs a hectare. 


China’s immense coal fields are at last being developed, 
the superstition of the people having been overcome. 
In a district near Tchang, on the Upper Yangtse-Kiang, 
a productive area extending over seventy-five square 
miles, has been tapped, At Wotze-kow ten beds were 
discovered, and one of them, lying only a hundred feet 
below the surface, is being worked, At least twelve 


thereabouts from completly colla ° 
| thought ie wall us 


| stone an 


| million sterling has been ex; just 

| opened and nearly £400, wk one Oe ee te. 

| Englishmen are fringing their little island with per- 

for ocean-steamers, just as 

| they were to rule the seas for centuries to come. 

A Geneva dispatch to the London Times says: ‘“‘ 
tt the St. 


Gothard Tunnel, which threatens to seriously retard its 


_completion. In the part of it where the formation is 


of porous white stone the vaulting has already given 
way twice or three times, and it has required the great- 
est care and constant staying with timber to s the 
t was 
. however, that a ‘ite wall six feet thick 
would support the cupestoatanbens mass of white 
keep the tunnel permanently open. 
A wall of this thickness has just been finished, but it has 
—T to give way, and the engineers are at their wits 
end how to overcome the difficulty. In the opinion of 
the geologists of the tunnel it can be overcome only 
in t round the white stone 


mak a wide curve so as to 
ins of going through it. is would involve the en- 
| tire reconstruction of that part of the tun = — 
‘ore 


case, ee it will not be ready for traffic 
time fixed for the completion of lines of approach— 
two years hence.” 


GENERAL INTELLIGENCE, 





2” We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 





GAS AND WATER. 

Seaforth (Canada) water-works will be tested on Do- 
minion Day. 

Drinking water is selling for twenty-five cents per 
barrel at Atlantic City, N. 5 ” é . 

The progené. by-law of $20,000 bonus in aid of the 
water-works of Towne was ‘eated. : 

The Governor of New York has signed the bill to in- 
crease the water supply of West Pint. 


The Holly company will at once lay five miles of 
steam-pipe to keep Lynn, Mass., warm. 

The water-works agreement has been 
Woodstock, Canada, by a vote of 453 to 

Pipe-laying for the water-works extension of North 
— Mass., is finished; about 7,850 feet have been 
aid. 

A stock company with 150 shares of $50 each is to be 
formed at Southbridge, Mass., if possible, to supply the 
village with aqueduct water. 

The surplus income for the current year, of the water- 
works of Troy, N. Y., will be expended in laying street 
mains, and improving the works. 

Cape May receives her water supply from artesian 
wells, and a large well is sunk to the second spring, the 
surface water being shut out by cement. 


The authorities of Newport, R. L., contemplate intro- 
ducing a complete system of water supply. It is pro- 
posed to distribute hydrants over the city. 

The Cape May (N. J.) City Council has purchased a 
kt on which it is having an extensive well dug anda 
steam engine erected for the purpose of securing a larger 
supply of water. 

Atlantic City is right along the ocean, but the insur 
ance companies propose to put up their rates twenty- 
five per cent., because the supply of water would be in- 
sufficient in case of a big fire. | 

At Omaha a curious freak was performed recently by 
the wind. Florence and Willow north of the city, 
| were blown nearly dry, the wind scoo out the 

water. The grounds in the vicinity of were 
covered with dead fish, which were blown out of the 
| water. 


The reservoir of the water company at Amberst, 
Mass., has been filled and the water let on as far as the 
| crossing of the stream at East Amherst, where there is 
a head of 300 feet. About 4,500 feet of street mains are 
to be laid and 14 ee set. It is expected to finish 
the work by July 1. 

Many complaints have recently been made about the 
water supplied to the citizens of Toronto, Canada. 
sewage is emptied into a comparatively small and placid 
basin of water, sometimes contaminating every part of 
it. The same lake feeds the supply-pipe. An extension 
of — the main sewer or suppiy-pipe would avert the 
evil. 

The boilers of the Belmont (Philadelphia) water-works 
are undergoing repairs. This time last —— works 
were pumping thirteen million gallons, while the present 
| capacity is only eight millions. There is a bill now be- 
| fore the Councils appropriating $60,000 for water re- 
| pairs and extensions. 

The new engines for the enlargement of the Kansas 
| City, Mo., works, now being built at Lockport, are well 
|under way. The set consists of 4 steam cylinders, 27 x 
33 in., with pumps, 101¢ x 33; capacity 5 millions of gal- 
| lons per day, lifted 400 ft.—engines compound condens- 
| ing—( lift 300 ft.). Mr. G. W. Pearsons has — 
| returned to Rockaway Beach from there, where he 
| been to start the building required for the enlarge- 
ment. 


At Rockaway Beach, Mr. Pearson's method of obtain 
ing water from a large number of open-bored wells in 


proves in 





ona stunted Betaaden dard ta eterthic en tite 
une worki 

from the start. Xi se tank on Bayan 

has been sunk y, and smaller ones are now 


being sunk. The water su] of the new hote! is 
assured and no — alt of the sewage arte te 
Ly 


ater motor is on exhibition at Springfielq 

tents will soon be is. 

ell or case contain. 

<= wheel which revolves horizontally, the case being 

rely — at the bottom, which permits the free eg. 

of water. The power is derived from ay 

sink or basin faucet, from which the water js 

conveyed in rubber — to a branching T pipe, pene- 

ronth the shell and at opposite sides 
two nozzles. 

Ata wens of the City Council, of the City of Allen. 

town, oe te June 15, the following Seguietion was 


: ** Resolved by Common Council, Select 
Council concurring, that the — of proposals on the 


water question be received until th 
second meeting of Councils in July next, and that his 
Honor the Mayor be 


juested have a notice of 
the same in GINEERING NEWS for one 
month.” second meeting of Councils above referred 
to takes place on July 20 next. Signed by E. G. Mar. 


by | tin, Mayor. Thenotice will be found in our advertising 
columns. 


The water-works of Hackensack, New Jersey, will be 
sold for the benefit of the creditors. Among the chief 
creditors are Messrs. Robert Bacot and John F. Ward, 
on eepuem, who built the works at a cost of about 
$75,000, and to whom there is between $27.000 and 
$28,000 still due. They offered to settle with the other 
creditors by paying them 30 per cent. of their claims, 
which the tors agreed to, and the sale authorized 
by the Vice-Chancellor means that the water-works are 
to pass cheaply into the hands of Messrs. Bacot & Ward 
with a company reorganized on a fair business basis. It 
is said that they contemplate laying pipes to Engle- 
wood to supply that village also. 

The Baltimore (Md.) Water Board is troubled by a 
fishy taste and smell in the water. It thinks it is not 
due to fish in the pond, nor to any vegetable growth, nor 
to the wash from ploughed fields in the water-shed, 

tt to the stagnant water in the ‘dead ends” of the 
pipes, and the accumulations in the bottoms of the 
mains. The water in its lake will be pure and free 
from smell when that in the pipes is very bad, and the 
only remedy which it has been able to imagine is a 
thorough flushing of the pipes. But it has found no 
way to discharge the water from the “ dead ends,” and so 
alt h the trouble occurs at each radical change in 
the temperature, the Baltimore board does not seem to 
succeed in removing the difficulty by any flushing it 
has yet been able to do. 


The records of the United States court at Indianapolis 
Friday, show the compromise of an important patent 
ease. The Ho Manufacturing Company, of Lock- 

rt, N. Y. Samuel and James P. Cummings, of 

ewport, Ry., for infringement of a patent street fire- 
hydrant, by selling a number to this city. The agree. 
ment upon which the compromise was made and the 
suit dismissed says each poy shall manufacture and 
sell its own respective fire-hydrants without interference 
from the other. and all opposition and litigation and 
right of action shall cease, except such as arises in the 


com of trade. compromise happily 
frees South Bend from the expense of paying royal- 
ty.—South Bend Register, 9th. 


On the 15th bids were opened by the Detroit Water- 
Works Commissioners for three lots of new pipe; 1,920 
pieces of forty-two inch pipe, 580 pieces of thirty-inch, 

the lot, 800 pieces of four-inch, 1,100 pieces of 
six-inch and 400 pieces of three-inch. The following are 
the bids per ton of 2,000 pounds. 


| 
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Gloucester Iron Works, 

We Midis. seni dat dk aeihet one test $31.50/$32.50/$32.50)....... 
Dennis. Long & Co., Louis- 

ee bo ldeeupeees $34.90 33.90) 32.75) 32.75 $32.75 
Cincin’ & Newport Iron j | 

<r Comeeey - « «+. 33.43 32.43) 32.43) 32.43) 32.43 
Lake Shore Foundry, 

BE PEGs dee ce ea bil vs vagbats soeCeb 31.45) 31.45 

A. H. McNeal & Bro.,) | 

ri Mi Min isine'is | 33.00) 33.00) 33.00) 33.00, 33.00 

R. D. Wood & Co., Phila- | 

Ws a ha ssscctcess>s 34.45 29. 31,65) 34.40 
Drullard & Hayes, Buffalo, i ’ 

Thi Sica ss <ptigen iin WEE i ndash tics tik tines +, | + 0-000 
Buhl Iron Works, Detroit. 32.50 .......).. 2...) 6. cceee cece 
Warren Foundry & Ma- 

Company, | | E- 

_ Wag ieidatteen soul 31.98, 30.48) 31.42) 31.70) 31.42 
Meliert Foundry & 





On the above prices the contracts have been awarded, 
as follows: 
To ay 42-inch pipe, Warren Foundry & Ma- 


Cine COMBRA 86s i a As Wiese $184,195 
26,666 
cane sake 10,537 


A New Mortor.—A novel gas motor is on exhibition 
in the office of the Consuiners’ Gas ‘Lhe en- 
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no fires, no pumps and no engineer.—Toronto Globe, | source of disease wh 





| 
and zinc pipes by such gases. In fact, the gas from the | 
: drain is the most dangerous : 
: carried from a et outside into the | are the source of sorrow in many a home, and exert their ter the 14th inst. , returning by the day express. 
mle The principle of | dead 
is entirely new; a small | con 


element. Such exhalations | 


influence both by orating the pi which 


them and by then issuing through 


a * 
- | tures to mingle with the respired air. Substantial fron | 
pipes, well ventilated and carefully joined, are the best 


Sewer- being known to be a_ lurking 
Bich proves largely fatal, it is amaz-— 


10th. | ing with what apathy many people of more than a 
rela- 


The Greenwich (Conn.) Water Co. is composed of * 
stockholders was organized one year \ r. 
Figg OA ete Wm. B. Rider of South 
Norw: 


: 
i 
- 
g 
z 
; 
5 
: 


Bethel, and Wolcottville, Conn., and of Walton, N. Y., 
has for himself a reputation as a thor- 
ly reliable hydraulic engineer. The contract for 
the entire Greenwich Works was let May 1, to R. W. 
Sherman, Civil and Hydraulic Engineer and Contractor, 
of Utica, N. Y., this being the seventh water-works con- 
structed by him. Cost of the work $60,000. One third 
is areedy completed. » The by 
Warren —— and Machine Co., of ie ey ogy N. 
J.; Matthews Hydrants from R. D. Wood & Co., Phila- 
delphia, and Chapman valves are being used. Water will | 
be let on for consumers in July coming, Sept. 1 bei 
the contract date for completion. The reservoir will 
flow 65 acres. 


fieialatiinadssies 
ELECTRICITY. 

There are now 97,000 miles of submarine telegraph 
cable in working order. 

French tic Cable Co. charges fifty cents per 

an from New York to Great Britain or Fleas. ” 

The Pacific Ocean link, connecting America with 

China and Japan, is still lacking to complete the tele- 


graphic girdle about the earth. 
Altoona’s City Council having refused to go to the ex- 
pense of a telephone for the Mayor, he has combined 


with the police and will have one erected anyhow. 

The electric light on the City of Berlin has given such 

mapa ey ye that it has been permanently adopted 
‘or lighting the saloon, steerage and engine room, and 
will soon be supplied to the other vessels of that line. 

H. C. Spaulding and Oliver Warner, of Boston, have 
been trying to arrange with the water-power compan 
to let them riment on lighting Holyoke, Mass., wit! 
electricity. proposition is to place lights on high 
towers at the intersection of pal streets, and they 
want to run the apparatus with water-power. 

An interesting experiment with an electric head-light 
for wae g vessels was tried in this city on the evening 
of the 15th. The air was im ted with sufficient 


mist to into full relief of light, which 
was about eight inches in diameter at the , and 
could be lv turned in any direction. It revealed the 
craft mo on the river, the colors in which they were 


inted and in many instances the letters of their names. 
danger attributed to such lights heretofore has been 
that the reflection was thrown back into the eyes of the 
ilot and lookout, blinding them to all distant objects. 
ut with this present one there is no disadvai . The 
foreground is not so brilliantly illumina’ as to 
cause the distance to fade away to the eye; only ob- 
jects remote from the ship are made plainly visible. 
na light fog the pencil of ight is more clearly defined, 
though some of it 1s refi back ; in a thick fog it ap- 
to be a bright, white spot in the dense atmos- 
phere, yet in the densest fog it will penetrate a distance 
of 2, feet. But means of it one ship in approaching 
another at that distance would find itself in midst of 
an a iluminated fog, and kno at once the 
cause would obviate ali danger of collision. Such an 
illuminator would have prevented the recent disaster on 
the Sound or the collision at sea. 


——_eoe-——_——_ 
STREETS, DRAINAGE, ETC. 


Ocean water is still used to sprinkle the streets of some 
of the New England resorts. 

“Shall it be wood or stone with which we will pave 
our streets?” is being discussed with considerable inter- 
est by the people of Toronto, Canada. 

The Department of Public Works, Chicago, has award- 
eda contract to the Akron Sewer Pipe Company, of 
Vhio, for the supply of vitrified sewer-pipe. The contract 
foots up a trifie over $24,000. 

In consequence of the signing by the Governor of the 
bill to appropriate $8,000 to veued the pavement upon 
Bedford avenue, Brooklyn, N. Y., the Park Commis- 
ow will advertise for bids for the work in a few 

ys. 

The Globe, of Toronto, thus figures the cost of cedar 
and stone-block saeoanle : 

COST OF CEDAR BLOCKS PER YARD. 
Original cost of preparing foundations and laying...... 


80 
Ten years’ interest un investment....................... 56 
wii 40 


Ten years’ interest on investment....................... 84 | 000. 7 year are estimated to cost about $1,000,- 
Total cost for outlay and interest in 20 years ........ 60| On thel the Selma, Rome & Dalton Railroad was 
an mies BLOCKS son aes - sold to the Tennessee & Georgia Road for | Staked at 
iginal OF ss SS STEERER We ae 3.00 $1,503,000. 
MEN 6.5. . cs cciv acting aedesenseses’ : 
Interest for second 10 years ............cccecceseeesseee 2.10 ‘xdecuueaeed hundred miles of © ja Pacific 
Total cost for outlay and interest in 2) years..... ... $7.20 | Railway west of Red River. 


It then says: ‘The cost of the stone biccks, at a low 
estimate nearly three times as much in 20 
years as of blocks ; and the interest on the 
original cost of the stone blocks 


block road every two years; whereas the 
will only need renewing every eight or ten 


scald exert any corroding The Hour, that sewer- 
could exert influence on metals, 


a 


in’ nce view the matter of branch drains and 
tive internal fittings. 


rebuilding Che'sea 


pipe is furnished by the | railway bridge across 


SS aaa 
BRIDGES. 
Chelsea, Mass., aj tes $45,000 as its share in 


The Grand Trunk Co. are building a fine iron bridge 


over the Thames, at Mitchell, Ont. 


It is stated that the suspension bridge at Niagara Falls 


will be entirely rebuilt during the summer. 


Engineers are locating sites for piers for the proposed 
ithe Mississippi at Sabula. 


The contract for the Hull Bridge, Canada, has been | 


The Senate passed a bill authorizin 
Winona, Minn., to construct a wagon bri 
Mississippi River. 

Mr. beg tery prem a dee 7 will sue the Quebec gov~ | 
ernment for sustained by the breaking of a number 
of cribs of timber from collision with one of the abut- 
ments of the Chaudiere bridge. 


the city of 
across the | 


| 
On the 11th, a bill was passed by the U.S. Senate, | 


authorizing the Secretary of War to build a bridge 
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A dining-car will be run on the G. T. R. express train, 
leaving Montreal for the West, at 9:30 a. m., on and af- 


The Louisville and Nashville road earned in the first 
five months of its fiscal year (same as the calendar year) 
$3,047,000, comparing with $2,125,000 same months in 
1879. 

The Committee on Railroads reported favorably on 
the Senate bill to aid the Mississippi Valley & Ship 
Island Railroad Company to construct a line of railroac 
in Mississippi. 

The Logansport, Kewana & South Bend Co. has been 


| organized to build a railroad from Gebhart, Ind., on the 


Columbus, Chicago & Indiana Central, north to South 


| Bend, a distance of 75 miles. 


Express trains now leave Chicago at 3:30 p. m., and 
arrive at New York at 9:35 p.m. the following day, 
by the Pennsylvania Railroad, and at 10 p. m. by the 
New York Central and Erie railroads. 

The St. Paul, Minneapolis & Manitoba engineers have 
not yet finished the survey of the proposed route of the 
Minneapolis & Northwestern narrow-gauge, along 
which a standard gauge is to be laid. 


awarded to Messrs. Clarke, Reeves & Co., for $193,000.| The new Rapid Transit Commission in Brooklyn or- 


nized on the 14th by electing William Osborne, Presi- 
ent; N. Comstock Secretary, and H. W. Hunt, Tr-as- 
urer. They voted to hold daily sessions. 

The Park Commissioners of this city, last week, 
a resolutions to notify the New York Elevated 
Railroad Company to remove their railroad structures 
from the Battery Park within six months. 

The first and only Chinese railroad was torn up by the 
natives. About 400 tons of the rails of the ill-fated road 


across the Potomac at or near Georgetown, not to ex-| Were landed in this city some days ago from the ship 


ceed $140,000 in cost. 


The Supreme Court at Concord, N. H., decides that the 
Manchester city government is beyond the control of a 
cltizens’ meeting, and has the power to make contracts 
for as expensive bridges as it pleases. 

The pro for bridging the Gatineau River at Hull, 

ite awa City, Ont., is growing in favor, and a 
pe effort will be made at the next meeting of the 
— County Council to obtain some assistance for the 
wor! 

D. H. & C. C. Morrison, of the Columbia Bridge 
Works, Dayton, Ohio, have been awarded the contract 
for a bridge over the St. Joseph River, between Ger- 


man and Clay townships, St. Joseph County, Ind., for | 


$2,380. 

The Executive Committee of the Trustees of the 
Brooklyn Bridge opened the bids for the 400 steel sus- 
pension-rods and 1,872 steel connecting-rods needed to 
complete the structure, and gave the contract to the 
Edge-Moor Iron Company—the lowest bidders—at 111 
oor 1.68 cents a pound. The contract for 400 tons of 
: dae for stem-stays was given to John A. Roebling 


Messrs. Manly & Cooper, of Philadelphia, are doing 
an eS mong os greed of manufactur- 
ing wrought-iron i ‘or idges, wrought-iron 
hand-rails, etc., the designs turned out from their estab- 
lishment becoming very popular wherever introduced. 
Among other large contracts recently completed by 
them for their specialties, as above alluded to, are the 
Woodlawn bridge over the Bronx River at Woodlawn, 
N. Y., the Coney Island Iron Pier, the Rockaway Pier, 
and the extension of the Long Branch Pier. . 

In 1874 the late Wm. A. Thomson procured a char- 
ter for a bridge across Niagara River at Grand Island 
just above the Falls. eee was duly 
and on the 5th inst. the directors of the ‘‘N Grand 
Island ee eee met at Victoria for the pur- 
pose of rece’ su ptions of stock for the projected 
work. Shares of the capital stock of the company were 
taken up and subscribed for as follows: J. Tillinghast, 
1,030 shares; W. H. Vanderbilt, 900 shares; C. Van- 
derbilt, 10 shares; W. K. Vanderbilt, 10 shares; Au- 

Schell, 10 shares; Samuel F. , 10 shares; E. 

. Worcester, 10 shares; E. A. Wickes, 10 shares, and 
Sidney Dillon 10 shares—making an sub- 
scrij to the capital stock of the company of $200,000 
—the authorized amount being two millions. Mr. Til- 
linghast, who is the executive member of the Board of 
oo sage _— the company will to build the 
bridge, w , when ee en a shorter and 


better connection between the Southern & New 


| Tiber, which sailed from Shanghai on March 29. 


The project is revived of building a railroad from the 
Mast Yard station ou the Concord & Claremont line, to 
| East Andover on the Northern Railroad, 19 miles away, 
| shortening the route from White River Junction, Vt., to 
| Concord. 
| The Delaware & Hudson Canal Company is to build 
|side tracks at Feronna, on the Au Sable Branch, 
New York, and open facilities for the shipment 
of iron ore mined at the Arnold ore-bed near that 
place. 


The Vulcan Iron Works, of Chicago, are just com- 
ies a car pile-driver for the St. Paul, Minneapolis & 
Manitoba Railroad Company, to be used for railroad 
ee along the line of the above road, with a 
20,000-pound hammer. 

The aunouncement is now made that the Wabash 
Pacific Railway Company has finally decided to build 
| the long-talked-of extension from Butler Ind., to De- 
troit, where a connection will be made with the Great 
Western Railway and other of the Canadian railways. 


The Cedar Rapids, Iowa Falls & Northern Railroad 
Company, which is practically an extension of the 
Pacihe division of the Burlington, Cedar Rapias & 
Northern Railroad, last week contracted for the exten- 
sion of their line from Holland to Clarion, Iowa, 54 
miles. 


The Chic & Alton Railroad have a force of one 
hundred and twenty-eight men levelling the road near 
Lexington. They will be in the vicinity about five 
months. The company propose to raise the bridge across 
Mackinaw five feet and make several other important 
changes. 


At a meetiug of Detroit business men, June 10, a sub- 
scription of $200,000 bonus toward building the railroad 
from Detroit to Butler, Indiana, was secured, and it is 
| understood work will be commenced immediately and 
pushed vigorously to completion. Mr. Jas. F. Joy is an 
active promoter of this road, subscribing liberally for it. 


The Wabash road have let contracts for 200,000 ties 
and 1,000,000 feet of bridge timbers, to Bryant & Co., 
of Huntington, Ind., intending to place the middle di- 
vision, between Fort Wayne and Danville, in first-class 
shape. In addition to their present equipment they 
have ordered ten new chair cars, 500 grain, and seven 
locomotives. 

The hole above Meriden, Conn., gives the Hart- 
ford & New Haven Railroad a great deal of trouble. 
Under it the bed-rock slopes downward to the east at an 
angle of perhaps 40 to degrees, and this causes the 


| 





York Central and other roads at Ningara Falls than the tons of sand and gravel that are dumped into the hole 


The Memphis & Little Rock R. R. Co. hereafter pro- 
pose to do its own express business. 


Ss Chicago, Milwaukee & St. Paul 


railroad 
depot in the heart of the city. 
from Grafton to 


W. Va., fifty miles, is A 
Seek ot ome neat eae hs ae 


to slip off into the main peat bed along the east side of 
the track. Still the work of dumping the sand goes on. 
vigorously. 

The Lake Shore R. R. Compauy has been lately o: - 
ized and is now having surveys made for aline about 
35 miles , exte from the Boston, Concord & 
Montreal at Meredith , N. H., through the towns 
| of Meredith, Centre Harbor, Moultonboro, Sandwich, 
| Conway and Bartlett to Bartlett Station on the Port- 
land and Ogdensburg road. It will skirt along the edge 
| of the White Mountains. 


A tramway at Essex Centre, Canada, is made of small 
trees, stripped of their branches, laid lengthwise, and 
ends to keep them in position. Four cars 
are being built, with wheels concave on the outer sur- 
face, so as to run on the track, and the axles are turned 





t engineers are now locat-| jonger than the hubs of the wheels, in order to allow 


play forany unevenness. A steam-engine to draw the 
cars will be constructed, so that there will be no need 

ae oo Pome Seven aes Ee 
now being taking in four saw-mills on the 
several side roads switching off into 
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ent synonym in reorganizing old roads. 


become the Chicago, Rock Island & Pacific Railway. 


Howard Schuyler, the chief neer of the Mexican 
Central Railroad, and George 


the Alexandria, for Mexico. The steamer also took 
out tools, flat-cars, 
railroad, which is to extend from the Mexican 
the American frontier. A receat 
that assistant engineer Amor, with 300 men, began the 


— this railroad on the 25th ult., near the city | 
of Mexico. 


| 
| 
| 


Fastest Time ox Recorp.—Train No. 4 of the Penn- 
sylvania Railroad made the fastest run on reco 
Philadelphia to Jersey ag, oe 
sisted locomotive No. 
Osborne was the e: 
The train left Phil 
reached at 2:24 p, m., the t 
been accomplished in precise 
Four stops were made, and twice the train was slowed | 
up to cross bridges. 

Articles of association of the Kansas City & Southern | 
Railway Company has been filed with the Secretary of | 
State of Missouri ; capital, $840,000. Length of road, | 
eighty-four miles, running from Kansas City in a south- | 
easterly direction to the Big Blue River to a point near | 
the confluence of Brush Creek, thence along the valley | 
of the Big Blue to the southern boundary of Jackson 
County, thence in a southeasterly direction along the 
Mill Creek valley to Grand River, and thence along | 
Grand River valiey through Cass and Heury Counties 
to Clinton, Henry County. 


The steamer City of Merida, which sailed on May 19, 
from New York for Havava and Vera Cruz, carried out | 
400 tons of rails, and tools for 2,000 men. These, with ten | 
flat cars and a locomotive, which will go by the next | 
steamer, are for the Mexican Central Railroad Com- 
pany, limited, which is about to builda railroad from | 
the Mexican capital to the American frontier. It is 
intended to build the first section of this line—from | 
Mexico to Leon—in 18 months.. The distance is 25 
miles. The Sonora Railroad has begun work, and had 
500 men employed at Guaymas on 5. Itis expected 
that the will be built to Hermosillo (86 miles) b 
February next. Both these roads are being built wit 
American capital. 


The Greenup Independent has the following items 
about the Lexington & Big Sandy road: Seventeen 
miles of the tel ph are now completed. McMahon 
& Green have * men at work, and Mason, Shanahan 
& Co. have 400, which make 660 in all on the eastern | 
part of the road. McMahon & Green have completed 

rations to start the abutments for the three Sandy 
bridges. They started the — of the Little Sink- 
ing Tunnel Tuesday. Captain Morrison is about re- | 
moving his engineering office from Mount Sterling to 
Morehead. The headings of the Triplett have not as 
yet been started, the approaches not having beem com- 
pleted yet. It is not improbable that ——s will be | 
resorted to, both at the Triplett and Straight Creek 
tunnels, in order to expedite the work. The founda- 
tions for the Licking bri Re abutments are being put up. | 
Carey’s Gap tunnel, 200 feet in length, was to be started 
, George W. Farlee, Theodore Hous- 


this week. 

Samuel A. Stra’ 
ton, Conrad N. Jordan, Charles R. Flint, Josef Navarro, 
Charles J. Canda, Vincent P. Snyder, Robert Hyslop, 
William H. Carey and John W. Simpson, of New York, 
and Charles G. Hedge and Stephen Lathrop, of Passaic, 
N. J., are named as directors of the North River Rail- 
way Company. The line will extend from a point near | 
Fort Montgomery, Orange County, and on the line of 
the Jersey City and Albany Railroad to a point in the 
city of Albany. A branch will be construc to some | 
point in Schenectady, and another from near the Hud- | 
son River, in Orange County, to a point on the railroad | 
of the New York, Ontario & Western Railwa Company 
east of Wurts in Sullivan County. e capital 
1s placed at $10,000,000, with power to increase. 

The Pi and West Virginia Railway Company 
have filed articles of incorporation in the oftice of Secre- | 
tary of State. The company is formed for the purpose 
of constructing, building and running a railroad from 
the line of the State of Pennsylvania and West Virginia, | 
in the county of Monongalia, in West Virginia, and in 
the counties of Preston, Marion, Taylor, Barbour, Ran 
dolph, Pocahontas, Greenbrier, Summers, Mercer and | 
Monroe, to reach the line of the State of Virginia. The | 
principal business office is to be in Grafton, and the 
company is allowed to do all business connected with 
railroads. The capital stock is $5,000,000, the shares of 
which are held at a par value of $100 each. The incor- 

rators are George W. Brown, A. H. Thayer, Chas. F. 
Raushate and George Brinkman, of Grafton, and 
Marshall Hagans, R. I. Berkshire and John J. Brown, of | 
Morgantown. 


Wear or RalILs on AN INCLINE.—On a down grade of | 
1 in 38 on the Aachen Railroad in Germany, the amount | 
of rail wear per 1,000,000 kilometric tons (of 2,205 Ibs.) | 
weight, was 3.059 in.. so that a rail was complete- 
e worn out in five years. On Aug. 10,1878, as an ex- 
periment, cast-steel brake-blocks were substituted for 
the wrought iron ones on the left side. On taking meas- 
urements May 6, 1879, it was found that the left rail | 
was worn down 0.287 in., the right rail 0.35 in., while 
formerly the rail on the t side was least worn. For 
the sake of obtaining a certain result, the brake-| 
blocks were exchanged, right with left, on the 6th of | 
June, and the height of the rail (twenty lengths on each | 
side of the track) —— According to the | 
measurements made on Sept. 18 and Nov. 24, 1879, the | 
wear on the steel brake-block side amounted to 0.05 in. ; | 
on the side where the wrought iron blocks were used, 
0.086 in. per million tons gross load. On a down e | 
of one in seventy-five between Heissen and Mul 


im, 
the rail wear, with a gross load of thirty-four million | 


of ninety miles having 











and rails for the construction of this | 
capital to | 
vate telegram says | 


rd from | 
the 14th. The traincon | 
and twe cars. Edward | 
neer, and Lewis Lilance conductor. | 
elphia at 12:51,and Jersey City was | 


ly ninety-three minutes. | 


| arranging to run cars to the water's edge. 


| erecting a on 


| has been surveyed and work will 
J. contractor having given $50,000 


ENGINEERING NEWS. 


The Chicago, | tons, amounted to 0.507 in. 
Rock Island & Pacific Railroad bas, for instance, just | engineer of the road 


such a on them, they occasionally sli: 
sound, sud thes fesalien venues toe tne: wee 
oo 
RIVERS AND HARBORS. 
The Grand Trunk Railway is erecting immense docks 
at Pot Edward, Port Huron and Detroit, for the recep- 
tion of coal. 

The bone sme Mena ed ewes 

roposes appro) riate some five nm or the 
Misxiestppl River Dunesiolan. 

The New York Department of Docks advertises for 
rg for removing old Pier 44, North River, and 
uilding a new one. For full particulars see City i 

It is stated ae Se. F. L. Phelps has sailed for Eu- 

rope as a representative of the Provincial Interoceanic 
Canal, to obtain European capital wherewith to build 


the Nicaraguan canal, 

Reprensentative Washburn’s bill, appropria $500, - 
000 to build reservoirs at the bendwanere of they Mtoe. 
sippi, St. Croix and Wisconsin rivers, was reported ad- 
versely from the Committe of Commerce. 

The railroad men of Georgia are exhibiting consider- 
able enterprise in making harbor improvements at Port 
Royal, driving piling a enlarging freight sheds and 


The ee of improvements on South Boston 
Flats are about to commence, and docks and wharves on 
an extensive scale for ocean steamers will soon be in pro- 
gress, together with a capacious grain elevator. 


Surveyors and engineers are at work on the Cape Cod 
Canal, under charge of Mr. Titcomb, civil engineer, as- 
sisted by four others. Their uarters are at the 
Central House, Sandwich, and their office in the 
over Boyden’s express office, Boston, 


A large iron pier is being constructed at Orchard 
Beach, Me. The entrance will be sixty feet square, and 
about 1,000 feet from the shore will be a restaurant 
bath-houses. Here the pier will be so built as to allow 


a surface of 1,000 feet square. At the extreme end will 


hall 


| be a landing for steamers and a waiting-room for pass- 


engers. 

The Chicago Times —_ : A twenty-two-feet rise in 
the Chippewa River made things tolerably lively at Eau 
Claire, Wis. Millions of feet of logs, and many bridges, 
mills, houses, and barns were washed away, and dozens 
of families left meee The oldest inhabitant never 
saw the like before. Advices from up the river show 
that the torrent has desolated many smaller settlements, 
but as yet no loss of life has been ron The prop- 
erty loss at Eau Claire is placed at $1,000,000, 


BUILDING. 
ee court-house at Corsicana, Texas, is to cost 
0,000, 





Blackstone, Mass., has voted to build a new town 
poor-house ; cost, $45,000. 

A Congregational church will be erected at Cleve- 
land, O., at a cost of $30,000 ; Joseph Lreland, archi- 
tect. 

Mr. W. H. Brown, architect, is to build the new 
freight-house for the I. D. & 8. R., at Indianapolis ; 
cost, $18,000. 


Plans for a $15,000 improvement on St. Paul’s (Epis- 
copal) Church, St. Paul, Minn., are being prepared by 
Architect Buffington. 

Contracts were awarded Saturday for the building of 
new depots at New Ross and Pittsboro, on the Indiana, 
Bloomington & Western road. 


The Steam Heating and Power Company, of this city, 
has filed plans at the ay > pata for the erec- 


| tion of a factory to cost $20, 


St. John’s Guild (this city) is about to erect a sea-side 
nursery at Grove, ten Island. The expenses 
of building will be about $12,000. 


The ing of the for the new St. Paul & 
Sioux City shops, at St. Paul, will be finished next week, 
and building operations will then be commenced. 


The Knickerbocker Gas-Light Com of this is 
brick and iron’ buiidin g oor ie: 
works, to cost $22, : Thomas J. Rowland, architect. 


A tower i rr use, but to which visitors 
will be admitted, is to be built at the top of Mt. Wash- 
ington, high enough to give an unbroken view in every 
direction. 

The site for the hew court house at Ebensburg, Pa., 
— at once, the 

ity for the faith- 
ful performance of the agreement. 

Work upon the new court house at —s O., is 
being Teneney pushed forward. It will beentirely of 
stone, brick and iron, and will cost nearly $100,000. D. 
W. Gibbs, ef Toledo, is the architect. : 


‘The contract for buil the American Starch Works 
at Columbus, Ind., has n awarded to Farman & 
Pearce, of Indianapolis, their bid being $36,221. The 
works are to be completed by Sept. 15. 


Seven buildings are being erected by Horner Bros., of 
Philadelphia, for the manufacture of carpets, at the 
northwest corner of Fourth street and h avenue. 
Entire cost about $100,000; Walter H. 3 
architect and superintenden 


t. 
* Flint & Cony, ot Monson, have the contract for 
the new mill at West Warren, Mass., and will put on 
about one hundred men from the Willimantic 
July 1. The structure is to be 316 by 70 feet, with 
tower and entrance at each end. 


Proposals for iron work were 


lately received as follows, 
by the Commissioners for the new Public Buildings, 


in ears. The chief 

can only ‘ateibute the enormous 

| amount of wear to the fact Seren 

| blocks hold the wheels perfectly tight; while hard 
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Philadelphia, Pa.: Jones & Benner, $76,890. Phoenix 
Iron Company, $68,750; Stewart & Stevens, $77.52 99 
The contract was awarded to the Phoenix Iron Company. 

The St. Paul & Duluth road has commenced an a4. 
dition to the warehouse in Duluth, which will extend it 
100 feet to the north. Upon completion of the work 
they will build a new flour warehouse 500 «50 feet at 
the northern extremity of their stip. which will give 
them unsurpassed ities for g flour. 

The new county jail at po N. Y., is of 
four stories high, and cost $250,000. It is 213 feet Io, 
84 feet wide, and —aS a which can all he 
thoroughly heated well ventilated, and as all 
Gall ecattiioms oan be overlooked by the watchman, > 
ree without the aid of keepers. Each 

1 is eight feet long, five feet and four inches wide and 
ten feet : their walls are of brick two and one-half 
feet thik, and the floors and ceilings are of granite 
plates a foot thick. 


—= 


sranite, 


Iowa walnut logs are now being shi to Engl 
The timber is bought in the tree by Pitas 
and is cut down and hewn square. The ends are then 


pain to vent cracking from exposure to the 
weather. The logs are shipped to Liverpool to supply 
cabinet-makers of Great Britain. The timber is of. 
tained in the Skunk River Valley, in the vicinity of 
Crawfordsville and Washington, and is of a superior 
quality. Iowa furnishes some of the best black walnut 
to be found in the world for the furniture trade, and it 
is a source of considerable revenue to the State. 


Ata 


held on the Sth 


of the St. Paul Union Depot Company, 
inst., it was decided to use St. Louis 
prone brick for the exterior of the building, with the 
utiful Ohio free-stone from the Amherst quarries for 
the trimmings. Milwaukee pressed bricks, which are to 
be laid in black mortar, will be used for the interior, 
with stone trimmings, and glazed brick for the wains- 
cotting. Contracts were authorized for the purchase of 
brick, stone, lumber, slate and other material, so that 
no delay may be experienced in pushing the work to 
completion. 

PERFECTION OF MODERN MACHINERY.—The degree of 
perfection that machinery has reached is shown by the 
work on the new Indiana State House in this city. But 
seven men are building this immense structure, and their 
daily is from seventeen to twenty times greater 
than that of the large force of workman employed when 

house was built. The cause of this great say- 

ing is the little “travelers” now in use at the State 

ouse. These are small engines which run upon scaf- 

fold tracks in every direction, and do work which re- 

uired fifteen men with the old hand derricks. They 

save much time ; for a stone that was formerly laid 

in from two to seven hours, is now placed in position in 

fifteen minutes, with scarcely any trouble or extra ex- 

ertion on the part of the workmen.—Jndianapolis Me- 
chanical Journal. 

The follo works are now being erected for the city 
of New York: Ward’s Island; a west wing to Insane 
Asylum, of brick, with Ohio-stone finish, 80 by 200 feet, 
to cost about $150,000. On Biackwell’s Island, an ad- 
dition to the Retreat Building, of brick and stone, to 
cost $30,000; a brick la z, building for Charity 
Hospital, to cost $15,000; two pavilions for the 
Almshouse, to cost $24,000; two pavilions for 
the Maternity Hospital, to cost $15,000; a fire- 
engine , to cost $15,000; bath-house, etc, 
for Men’s Almshouse, to cost $3,000; addition 
to Lunatic Asylum, of laundry, kitchen, and engine- 
house, to cost $12,000. On Randall's Island, a brick 
quarantine building, to cost 10,000. On Hart’s Island, 
a gesiies for Insane Asylum, to cost $13,000; for 
Bellevue Hospital, a new pavillion, to cost $25,000 ; also 
an office waiting-room and Coroner’s Jury room, with 
subterranean morgue on a new on to cost $15,000, 
Mr. Joseph M. Dunn is architect for all the buildings. 


——e0e 


CONTRACTING, MISCELLANEOUS, ETC. 


The amount of public work being done in St. Paul 
has necessitated an increase in the engineering corps. 

Petroleum is now used for the illumination of all ex- 
cept three of the lighthouses of the coast of France. 

Forty acres of land at Old Orchard Beach were bought 
B6 vere sine for te. Shaw O00 an acre, and it now sells 
in 100 feet square at $1,000 each. 

The Laborers’ Union, of Kingston, Ont., have decided 
to dispense with the contract system. The rate of wages 
enn wee every man to look out for him- 


self. 

Judge Catons’ artesian well at Ottawa, Ill., has 
reached a of 2,126 feet, and discharges 95 gallons 
per minute of water. The Fifth Avenue Hotel, (N. Y.), 
artesian well is down 1,108 feet. 


The earnings of the Sutro Tunnel from the Comstock 
mines, for the month of May, were $53,290. The pro- 
for the month of May in the north lateral was 321 

and in the south lateral 315 feet. 


in steamboats, as well as in stationary en- 
Same locomotives, seems to be comi 
nto notice. A new steamiboat on the 
lately made over twenty-five miles an hour in her trial 
trip, and is expected to the other boats from New 
York to Albany from two to four hours, She is calcu- 
lated to run thirty miles an hour under favorable cir- 
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In spite of all that has been said and done to 
render the electric light unpopular, its cheapness, 
adaptability and usefulness have rendered it indis- 
pensable, and have gradually placed it at the head 
of illuminators. It is used as successfully to light 
great works, and to pierce dense fogs, as it is the 
interior of edifices. Its future cannot be predicted. 


—— > oe = 
* BRIDGE DISASTERS IN AMERICA—THE CAUSE 
anp THE REMEDY”—By Prof. George L. Vose. 
It occupies three pages in this week’s Railroad 
Gazette, and is to be continued. The same journal 
this week publishes an interesting editorial article 
on the subject of ‘‘Objectionable Passengers,” in 
which the duty of conductors in expelling such 
is discussed. 
en 


MEMPHIS is now in a condition to fight ‘* Yellow 
Jack” on scientific principles. The new system of 
sewerage is nearly finished, and although it can 
hardly be expected to keep away the scourge this 
year, it will inthe years to come. The poisons 
from vaults and cesspools, which were never 
emptied, have been penetrating the soil for decades, 
and time only can counteract their deadly influence. 
Clean water and plenty of it is the underlying 
principle of the present system. 


—_——» a _____ 

THE present age is moving with terrible velocity. 
“More speed” is the constant cry of civilized 
people, and its echo is heard throughout the re- 
motest lands. Orders for manufactured articles 
must be filled in the shortest possible time; con- 
tracts are void if not executed within a certain 
period. In our own country railroads are being 
constructed at the rate of a mile a day; trains are 
moving faster than a mile each minute; steam- 
boats run in just twice that time. The mania has 
seized upon individuals and corporations, who 
must satisfy the popular demand for rapid transit. 


a 

TUNNELING for land connection of places sepa- 
rated by water seems to have taken a fresh start 
within a few months. The English press says that 
the tunnel under the Straits of Dover is only a 





, question of time. The United States and Canada 
pul are likely to have a land connection before such a 
a thing is established between England and France. 

If the bill just introduced into the Quebec Legisla- 
- ture becomes a law, the River St. Lawrence will 

. probably be tunneled long before the Straits of 
ed Dover. The tunnel under the North River from 
ge New York to Jersey City is progressing as rapidly 


as possible, and several others are talked of in the 
bes United States. 


——————> 
), THE decision of the Supreme Court of Kings 
County, New York, renderad recently, has caused 


p : the elevated railways of this city to change their 
B21 recent system, and collect tickets upon entering, 
instead of departing from, the stations. A pas- 

- senger on leaving the train at Rector street station 
od could not find his ticket. He attempted to pass 
i the gateraan and was arrested for disorderly con- 


duct and locked up in the police-station. The 
r- court pow requires the Metropolitan Company to 
— 5 6 Pay him $1,000 damages. This decision says in 
a . effect that when a passenger has paid his fare on 
é : an elevated road he is entitied to ride, and cannot 
— - . de required by the company to preserve a ticket 
n70 and deposit it when he leaves the train, under 
penalty of arrest and imprisonment. Suits have 
been brought against surface roads under similar 
conditions, and have always resulted in the defeat 
of the corporations. 
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the measured distances between all the stakes 


M : : | joined to it by straight lines. 
r. J. A. Patterson is chief engineer of the new | Find the sum of these products. 


Ontario Company, the St. Mary’s, Credit Valley | Multiply this sum by one-sixth of the distance 
. between the parallel cross-sections. 

Edwin Evans, Esq., was elected, June 16, Presi-| This rule will give the cubic contents in terms of 
dent ahd Chief Engineer of the Ft. Wayne & Terre the cube of the unit of linear measure used. 
Haute Railroad, When the upper and lower surfaces of the pris- 

Mr. A. B. Stickney has been appointed Superin- | ™oid are both broken, and the diagonals are not 
tendent of Construction of the St. Paul, Minne-| directly beneath each other in the two surfaces, 
apolis & Manitoba Railroad. | which is rare, it is necessary to divide the prismoid 

Mr. G. W. Vaughn has been appointed chief | into two by a plane. _Ittis best to take this plane so 
engineer of the Kansas Central Railroad, to fill the | as to cut all the heights common to both surfaces, 
place of O. B. Gunn, resigned. | if possible, between the surfaces. Then ascertain 

Mr. John W. Garrett, President of the Baltimore = petgnts Sram ages —_ oo peas 

: : : | points of change, dividing the common heights 
and Ohio Railroad, sailed for Europe on the 19th, te betw the two parts. Compute these 
where he will endeavor to give an impetus to the | ear pinned a ap eRe compari tants 


projected Baltimore and Barrow line of steamships. eR meas See 
A party of English capitalists and ship-owners, who | 
are now in the West, are also interested in this 
project. 

A very handsome compliment was recently paid 
the army officers and engineers by Senator Voor- | 
hees, of Indiana, in the debate on the River and | 
Harbor bill in Congress. He said: *‘I have never | 
yet heard of a defaleation in the expenditure of 
money on your harbors or on the improvement of 
your rivers. Long as I have been in public life, 
either in the other House or here, I have never | 
heard of an Army officer, an Army engineer, who | 
had charge of public works being suspected of a| 
misuse of the public funds entrusted to his care.” | 
——> +e 0 


EARTHWORK COMPUTATION, 


EDITOR ENGINEERING NEWS : 

Having been requested to'give my method of 
computing railroad earthwork, I address you as the 
best way of answering these inquiries. I shall take 
the liberty of presenting my method of field work, 
as I consider the method of computation to neces- 
sarily depend upon it. 

Stake out the work as ordinarily done, recording | 
Henck’s diagonals. A diagonal is that line joining 
the centre-stake of one cross-section with the side- 
stake, or side-stakes, of the next that will best fit 
the surface of the ground between the two cross- 
sections. There are, therefore, two diagonals to 
the typical prismoid. These may both run to the 
same centre-stake. Put in all necessary grade- 
stakes, including those at the side lines of the road- 
bed, with a complete cross-section at each, Join 
all these stakes in these successive cross-sections 
by suitable straight lines corresponding to the di- 
agonals above named. Let the numbering in the 
note-book run from the bottom to the top of the 
page and the entries for the cross-sections will oc- 
cupy the same relative position, as the book is com- 
monly held in the hand, that the stakes of the 
cross-sections on the ground do to an observer fac- 
ing the same way the numbering runs. These di- 
agonals may then be recorded by lines drawn in 
the book between the entries in the book that are 
records of the stakes on the ground between whgch 
the diagonals are conceived to pass. 

This is my rule for cross-sectioning. Cross-sec- 
tions should be taken so often that straight lines 
joining the points where the rod is set in taking 
them, will fit the ground near enough for the pur- 
poses of the work. 

This rule applies to parallel cross-sections of 
borrow pits or large excavations of any dimensions. 
The result is a height at every change of surface 
on each cross-section, and the distances from each 
to those next to it.. The changes in the surface ex- 
posed by excavation should be noted as well as 
those of the natural surface, and in just the same 
manner. Both surfaces may be broken in any 
manner, the above rule being adhered to. 

The rule for the content, or, the amount of earth, 
between two parallel cross-sections is as follows : 


GENERAL RULE. 











Multiply the height at each stake by the sum of 


If this general rule be modified so as to apply to 


the form of prismoid commonly met with on rail- 
| road work it will be as follows: 


RAILROAD RULE. 

Multiply the height to the intersection of the 
slopes at each centre-stake by the sum of the dis- 
tances between all stakes joined to it. 

Find the sum of these products. 

Subtract from this sum six times the square of 
half the width of the road-bed, divided by the 
ratio of the slopes. 

Multiply this remainder by one-sixth the length 
of the prismoid. 

This rule will give the cubic contents in terms 
of the cube of the lineal unit of measure used. 

The distance from the road-bed to the intersec- 
tion of the slopes is a constant which added to 
each centre height gives the distance called for by 
the rule. 

Six times the square of half the width of the 
road-bed, divided by the ratio of the slopes, is an- 
other constant. 

These contants are usually different for a cut 
and a fill. 

Many apparent abbreviations may be devised for 
reducing the labor of figuring under this rule, but 
I have never found any that were real ones. I 
know of nothing easier or shorter. I cannot tabu 
late this rule so as to reduce the figuring. A dia- 
gram may be made that will do this, also multi- 
ply by one-sixth the length, and reduce to cubic 
yards. I have no time to make it, or I should have 
done so long since. I have little use for such a 
diagram now. As an example of the field-notes 
and the computation I present the following figures: 
+ is for a cut, — for a fill. 


Sta. L. 7 Centre + R. + 
19.0 14.0 
+ 63 + 5.9 + 4.63 +2.7 
16.9 13.6 
114. +4.6 + 3.84 + 2.4 


Here 20’ is taken for the width of the road-bed 
and 114 to 1 for the ratio of the slopes. One-half 
20’, or 10’, divided by § is 6’.67. Six times this mul- 
tiplied by 10 is 400.0. The constants are therefore 











6’.67 and 400.0: 
6.67 6.67 
3.84 4.63 
10.51 11.33 
16.9 19.0 
13.6 14.0 
14.0 16.9 
44.5 409.9 
10.5 11.3 
2225 1497 
445 409 

deuvibianniions abu 
467.25 —_—_—_— 
563.87 
467.25 
1,031.12 

400. 
631.12 
3) 105-18 
35.06 
7 

245.4 cub. yds. 


Having to multiply by } of 63 and then divide by 
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27 to reduce to cubic yards, I have $3 = j. This 
accounts for the manner of computation. Every 
figure needed is given. Some might be profitably 
omitted. 

It is hardly necessary to say that this rule is 
exact in its application to work cross-sectioned in 
the manner named. It is simply the method given 
in Prof. Henck’s field-book modified somewhat. 

The problem of average haul may be solved by a 
pursuit of this method. It gives the best solution 
I know of. Find the centre of gravity of each pris- 
moid; that is, find the distance of it from one end 
of the prismoid. From these results one may 
readily find the distances between the centres of 
gravity of the successive prismoids of a cut or fill, 
and thence the position of the centre of gravity of 
the cut or fill, or any part thereof. This will 
enable one to ascertain the distance between the 
centres of gravity of a mass of earth to be moved 
and the same mass after it shall have been moved. 
This distance is the average haul desired. 

To carry out these general directions, I use what 
I have called the Prismoidal Centre of Gravity 
Formula. This formula or rule may be stated as 
follows: 

CENTRE OF GRAVITY RULE. 

Multiply the difference of the end areas of the 
prismoid divided by its volume by half its length. 
Add this result to half its length for the distance 
of its centre of gravity from its smaller end. 

To find the distance of the centre of gravity of a 
number of prismoids from any designated point on 
the centre line of the work, lay off on a straight 
line, representing the centre line of the work, at 
a suitable scale, consecutively, the lengths of the 
prismoids in the order of succession. Plat the 
positions of the centres of gravity of each prismoid 
at their proper places in the lengths of the pris- 
moids, Below this line draw indefinite ordinates 
at the centre of gravity points, beginning with the 
second, Lay off on each ordinate, to a suitable 
scale, the sum of the volumes of all the prismoids 
preceding the one from which the ordinate is 
drawn. Above this line at the first centre of 
gravity point, draw an ordinate and lay off on it 
the volume of the second prismoid. Join the end 
of this ordinate with the end of the first ordinate 
below the line. At the point where this line cuts 
the centre line, draw an ordinate above the line. 
Lay off on it the volume of the third prismoid. 
Join the end of this ordinate with the end of the 
second ordinate below the line. Where this line 

‘cuts the centre line, draw an ordinate above and 
lay off on it the volume of the fourth pris- 


moid. Join the end of this ordinate with 
the end of the third. below. Proceed as 
above, using the volume of the next pris- 


moid, Continue in the manner indicated till the 
volume of the last prismeid is laid off above the 
centre line. Join the end of this ordinate with 
the end of the last ordinate below the line. Meas- 
ure the distance of the point where this line cuts 
the centre line from the point from which the re- 
quired centre of gravity is to be located. 

Where a certain cut is to be used in making an 
adjoining fill, and the average haul is required, 
palance off the volumes of the successive prismoids 
of the cut and fill until, by a few trials, it will be 
possible to locate the cross section where the fill 
will end. Find the distance between the centres 
of gravity of the two spaces, cut and fill, and it 
will be the average haul. 

By a process similar to the above itis possible to 
find how much of a given cut should go out at 
each end in order to reduce the haul to the least 
practicable amount. 

The above centre of gravity rule for a single 
prismoid, was published afew yearsago by Mr. J. 
W. Davis, at that time, and perhaps yet, connected 
with Columbia College. He has published a very 
exhaustive treatise upon this subject. It is very 
complete and carefully prepared. I obtained the 
same formula, independently, about the same time 
and was much gratified to find I agreed with the 
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result given in this book. As a centre of gravity 
formula it is the most valuable for practical pur- 
poses I know of. It applies to plane areas by 
calling the end ordinates the end areas in the rule, 
and the area the volume. It applies to a wide 
range of areas and volumes, I am away from my 
books, as I write, and do not recall the limiting 
statement regarding this range. This is true, how- 
ever. It applies to all areas and volumes whose 
content can be found by the prismoidal rule. 


I ask the indulgence of your readers for the im-| 41) 


perfections of this presentation of this matter as it 
was written amidst the numerous questions and 
distractions of an office tent filled with students 
learning it and cognate matters. 
Very respectfully yours, J. B. Davis. 
UNIVERSITY OF MICHIGAN ENGINEERS’ CAMP. 
MAPLE Rapips, MIcH., June 19, 1880. 


5-0 @ 0+ 
THE BULKHEAD, OR RIVER WALL, NEW 
YORK CITY.: 





BY CHARLES WARD RAYMOND, JUNIOR, A. 5S. C, E., 
ASST. ENG. DEPT. OF DOCKS, 


(Concluded from page 205.) 


In depositing the concrete backing, care is taken 
that loose material previously deposited is 
cleaned away and a fresh surface exposed; it is 
also well rammed after each bucketful or barrow- 
load is dnpcnind around the caps and against the 
granite. The backing is *‘racked off” in a kind 
of ‘‘dove-tail,” as shown in plan, Plate No.1(b). The 
backing is kept in form—in the rear—by ‘‘ mould- 
boards,” as is shown in detail drawing, Plate 
No. 2. 

The ite is carried up to the E course, and 
the backing is stepped as shown in Plate No. 2, 
making the top of the wall on that (E) course 
8 feet in width. 

All the granite is ‘‘ dimension stone,” excepting 
the coping only, and is furnished by contract. The 
base stones, other than the ‘‘B Bs,” have the whole 
of the bottom bed cut smooth; the top bed not cut, 
but roughly dressed. The vertical joints of the 
headers are cut so as to form a .dove-tail. The 
‘*BB” stones on the bottom bed are not cut, but 
are roughly dressed to the line; the top bed is 
smoothly cut for a distance of 3’ back from the 
face, and the remainder of the surface pointed off. 
The face of all the granite is either “split” or 
** quarry ” face. , 

Phe coping-stones are 4 ft. wide on the top bed, 
including the quarter round edge, and not less 
than 4 214" wide on the bottum bed; and havea 
rise of about 2’ 7’; the average length is 8 ft. The 
top beds are ‘‘ ” hammered; the face ‘ split ” 
or ** aneney and the bottom bed left rough, to be 
dressed when measurements are given, deducted 
from levels taken on top of the E course. 

In the end of each coping is cut a vertical, tri- 
angular groove for a dowel, which is of granite, 
a when placed between two coping stones as 
they are set, locks them firmly together. 

From the rear of the concrete backing to the 
end of the transverse caps, a distance of 12 ft., 
the caps are covered with a flooring of 4-inch 
plank, fastened with oak treenails, 1” x 12”. It 
will be noticed that nothing but wood is used for 
permanent fastenings in the wall. 

On this platform is piled up ae stone to the 
level of mean high water, or 4.62 above mean low 
water. This is continued back until the top is 
4’.62 back from a vertical to the end of the cross- 
cap, from which point it slopes with its natural 
slope (1'.1) to the bottom (Plate No. 2). 


Loading the platform in this manner counteracts 


in a great measure any tendency towards over- 
turning; for in order that such a movement may 
take — (the point about which it would be the 
most likely to turn being some point on the first 
row of piles and below the river bottom), the plat- 
form must rise up, a movement which the great 
weight of rip-rap on the platform must prevent to 
a great extent. 

pon this mass of rip-rap stone the filling takes 
place. The best material is reserved for ng in 
the immediate rear of the wall, until a distance of 


about 20 ft. or 30 ft. in rear of platform is reached, | Weight 


when the dumping d is turned over to the 
Bureau of Street ing, who soon fill it with 
material taken from the streets: ashes, cellar ex- 
cavations and some rubbish ; on the top, only 
good earth and clean filling is J 
4 When ory ooo has elapsed, and levels in- 
icate that the wall has reached its bearings, grades 
are given for cutting the beds of the ite cop- 
ing-stones, which, when cut, are set = the *‘ 10 
ton” derrick. 


On the top of the coping, with its front face 
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three inches from the face of the wall is placeq a 
‘backing log” 12” x12” of yellow pine. The jog 
is fastened by means of ‘ Ahlstrom’s Expansion 
Bolts” set in holes drilled in the coping.— Plates 
1 a and 1 bd). 
In front of the wall the rip-rap stone is thrown 

until ht up to 2 feet above the bottom of th: 
concrete blocks and extends from the wall on an 
artificial slope of 114 to 1, until it reaches the hor. 
tom at about 20 feet. This givesa depth at the 
wall of about 13 feet, and where any vesse! coy) 
lie, of at least 15 feet at mean low water. 

This completes the construction of the bulkhead 


Levels, at established stations, are taken at inter- 
vals on the wall, as are also tests made of its align- 
ment, and both are recorded. 

Where a pier springs from the wall, no coping is 
set for a distance equal to the width of the pier: 
the timbers of the pier abut against the face and 


rest on the E course. The piers vary from 60 
to 100 feet in width, and extend from the wall at 
an angle of about 87°on north side for a distance of 
about 577 feet from the bulkhead line. 

Outlets from temporary sewers are formed by 
leaving out a ‘* header” or ‘‘ stretcher” (according 


to the size of the sewer) in the face of the wall, and 
generally on the base course. 

It is a part of the make g plan to have all the 
sewers empty into a lateral sewer of large dimen- 
sions, running through West street, and, at inter- 
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PLATE No, 3. 


vals of about 2,500 ft., alarge outlet is to be built, 
running at right angles through the wall, and from 
the wall beneath a pier, and so out to deep water, 
there discharging. 

Such an outlet occurs at the foot of Clarkson 
street and under Pier New No. 40, N. R. Under the 
pier the sewer consists of a tight box of the same 
or greater sectional area as the sewer proper. 

The following data and measurements are based 
— the length of Leroy street section in April, 

io7 





DATA. 
Depth of dredging (ave Ruscteupekeienes 30.0 
Width of bottom of trench... .............. 907.0 
Thickness of bed of gravel, through which 
SON o's soa 60 cond eveve shadenes 13.0 
coe toe of a B. Wivs asks 50’ y- 7 
; average bs 657 
Diameter of piles, =— nah C ek niki weekine 1l' to s 
1 Mee +. (Re Ud A oas viene 6" “ 10° 
Number of piles per lineal foot of wall, 
vertical and better ‘ic oie adhe Mallya. 0 Ble 
Transverse and longitudinal caps........... 12° x 1’ 
ae transverse caps per lineal foot : 
Batter of face of wall......... ....+....-..+- 1" tol’.0 
Height of wall above ‘mean low water ”’.. Y 620 
” bid + below “ “ “ % 15’ 213 
Height of concrete block on face........ ... 1¥.0— 
Elevation of OE WIOGE..  asier sexe soaks ces 2.213 
Bottom of ite below “m.1. w.” 2’.213 
Top PEE SS RPL ots 9” .620 
TEE, rac. ssoepencsecthucusss ds 11.8383 
Concrete block (height)..... ......... ...... 13.0) 
Total height of wall... ............... 24/833 
Contents of concrete si ceeetsuseess«.tthO3 cubic yards, 
ws me abewe aa: bane eked 69.38 tons. 
Pisesecekeis tunbadhe 2 
> ; Contents 
Depth. or . Conte 
In. In. Ft. In. Cu. 
‘7 ees. se 6 
tretchers 40 20 40 3 
soe 3 6 1 10 13.3 
stretchers. 6 0 20 110 8 21.90 
“D" headers........... 2 a 4 6 1 10 13.3 
“  strethers........ . 6°0 4 0 1 10 21.99 
“E" headers........... 24 3 6 18 12.06 
“  etretchers......... 6 0 2 0 18 20.04 
“Coplay”. css xe 8: @ 40 26 80, 
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PLATE NO. 2. 
QUANTITIES FOR LEROY STREET SECTION. LENGTH 421/64. | PILE-DRIVING. } 
. Pecteeet | Piles have been driven and cages up, princely 
on ene for the purpose of examining the points thereo 
SOONG soe atte ssh seoe- 2 ™ i= ee 4 | with reference to ‘“‘brooming;” and the results were 


Cobble-stones and coarse gravel 12,296“ = 28.6 such that ‘ shoeing” the piles has been considered 
| unnecessary. 
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Scale fer detaris 


wh 3,000 x (8x10) 
— = ——_—_-—— = 0,000 Ibs. = 15 Tons. 
8p 8x1 

That is, — driven so that it penetrates but 
ty ft. at the last blow of a 3,000 lb. hammer with 
an 8 ft. fall will bear a load of 15 tons, and have 


P= 








. backing, ete........ 950 “ " 2.21} . : ; a factor of safety of 2.3. 
Sad sores ae OO 1-16) aoe aS orate are graduated into " “There are th nectation piles, which are loaded 
moricen .. ..1, y atl eee ats . . follows: 
Imperial < = | Every pile is driven under the superintendence | Lhe. T 
— ee 2.2%) of = oO even wee re or gg 0 12 feet concrete block = in air, 69.38 tons; eT forme 
Total cement... .. 1,554.75 te 3.62! at butt, middle and toe of pile, where driven, | | in WORE in oo cc si Seccenescce gees oseccee 7 40. 
Burlaps, for mattresses... “s 37 heigtt of tide, height of butt in ways. penetration | 15 reas 1000 The. pera, ca 
“holes, I Te Bee - See taigs 1.27 [of pile when dropped by its own weight, and the | “sq. f.)........:-.. Ra coctart 54,000 27.000 
(Each hole, 1 bbl. Am. cement, “™ |depth of water at that place. ese, with the ae meme 
£ tale sand, end 4 bbls. enetrations at each Sow oat oe aed of the 1, Pete teed ob IS pRlew........0---0..04 40. SST ANS. 118.008 
— : urnish data showing the depth to which each pile Chbb Per Mle is. SS So bhi 19,828 9.91 
Granite, — : = a. 98,672 cubic feet 229.66 is driven, and the bearing power of each pile de- hel ae a piles are to support 15 tons (with a 
Piles incidl Indi ing those broken = as ee => —n the formula given below. (See Plate factor of safety of 2.3) the new factor is found to 
0. 7. 
0 a a 1,620 3.77 | ny Md dee eygtemsaticnlly rded in! °° eee 
Oa een 4.736 feet. 11.02 verges hoeks; and ae Bronson araee. ser? acs .47.* 
Spruce, . binding section in “curv which show at a ce : 
frames (b. m. ene ats. 15,184“ 35.34 | the pee 26 ae} the pile in Weiving: patistretions be- | Formule for the eo of pies should 
form (b. m.)............ — 26,170 “ 60.9 | ing represented by ordinates (vertical) and the falls | be used with caution. — results by different 
aes, 12” x 12”, transverse unas" ak of = nae by the abscissas. iat — vary toa ee a no 
“eae i ; y those under t con- | form can apply conditions. clayey 
sri Pd for eases to 1,430 “ 3.30 | crete blocks, designated as ‘‘ foundation ” piles, are | pie nants Sree teraction inomeroneneeneenserneniy eee 
Treenails, oak, 9” x 48/”....... 415 0.96 | required to have a ‘‘ bearing power” of at least fif-| _* Referring to Plate 7, it will be seen that this factor is in- 
“ ” ‘ sane se creased 4.9 per cent. if the bearing power the 
a Sed 1,191 *-77 | teen tons per pile ; hence it is sentra in driving ie went Taetena 
planking.....0........ eats 2,758 ° 6.42 | that with a hammer weighing 3,000 Ibs., and a f i | Sir the rows of piles under 
Nemior eee Rieeesdeaokes. 1,154.30 cubic yards. 2.68 | of 8 Pane ea ten blows shall drive the pile no 2238 toma an the average bearing power oa 6 ives 
. blocks, 12/.0 = , more one foot. increases the value of 5 to 5.17. ; ; 
tos 1 iio a s ae upon the formula of Major Saund- wife willbe seen in plate 7. in several ca that the blows 
1 8.42 8.42 ers, U. S. A. aad onad greater 
Total of 36 joints bet. blocks. wae In the formula are —diameter, | -ngth, | {00ers alls 6 tect below 30 L, Wo with 11 blows 
ns gi weight and modulasof nee y of pile. ne to the baat Soot; and ta she esmse group or row 2 pio (at about 
“ = . 
sengamopameaine pees Se gs [PERE ere lame. | Reiger aioe 
Approximate average cost of wall per line al foot, $200. P = Penetration of pile last blow “ Loe ealittes sagt boweren, the grates the SAMO ne 
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soils there is greater liability to sinking than in a 
soil containing gravel or sand. Hence, to arrive at 
results which will be satisfactory, and can be de- 
pended upon, piles should be driven and loaded, 
and a formula derived from the tests. 

The pile driving of this department is done by 
steam pile-drivers, on floating scows. 

The hammer is raised the proper height, and 
allowed to fall, unreeling the rope from the drum, 
no ‘‘tongs” being used. The engines are provided 
with friction clutches which renders this method 
easy. Although destructive to the rope ‘ fall,” 
the gain in rapidity of blows is so great as to more 
than make up for extra wear and tear; for it is 
known that “ quick blows with a heavy ram give 
a greater penetration at a less expenditure of power 


than slow blows with a heavy ram.” “ In sand or | 
silt, blows should follow rapidly in order to pre-| 


vent the ground from settling around the pile be- 
fore the next blow of the ram.” 


From 10 to 15 piles is considered fair work for) 


one machine, which requires a crew of 8 men, for 
a day of 8 hours. : 

The “‘ batter pile-driver ” differs from the vertical 
machine only in having the ‘‘ ways ” inclined to 


the Pon slope, or 6 horizontal to 1 foot vertical. | 
thi 


Wit machine the work is much slower on ac- 


pone the _ of effect of blow due = 
tion of ways and co uent increase of friction. | 
From 5 to 7 piles ae aoe of 8 hours is the usual PLATE No. 5. IsomMEeTRIC SKETCH OF CONCRETE 


SHOWING CLAMP USED IN’ SETTING 


performance. 

The form of the bottom or driving face of the 
ram has proved to be of much importance. A 
— variation in its face may give different re- 
sults in regard to the brooming of the pile heads, 


Pa le driven 60 feet will, when the material 
has well about it, have a ae bearing 
See oe ual, than which was 
sso of 56 feet. Should the value of F ina 
Seas wee. is driven alongside. 


One case of this kind wn in plate 7. ee 
Bearing Piles, (published by Geo. H. Frost, X.Y. ives Ww , Pulte 
on“ i Geo. H. Frost, ~)) gives 
Bie inloone aan data ‘on the. vot, Boating | ate Se ee 
same ; we 
blows; eee 
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PLATE NO. 4. 
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DIMENSIONS OF PILE-DRIVER. 
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PILE SAWING MACHINE. 


Be ea ee i eee ro re 6" x 12° 
Boiler 15 H. P. 
Vertical tubes. Test 100 Ibs. hydrostatic pressure. 


The cement used in the De ent of Docks is 
furnished by contract, and the requirements of the 
specifications are rigidly adhered to. 

The following is taken from the specifications 
and contract : 

‘* The cement required under the contract must 
be fresh burnt Portland cement, fully up to the 
standard of the best brands imported, and average 
at least 400 pounds gross weight to the barrel. 
No cemertt will be received that shall have been 
| ground or burnt for a longer period than two 
| months prior to the date of delivery.” * * * * 

1. ‘The quantity of cement to be delivered 
under this contract is 5,000 barrels, and the cement 
must be ground so fine, that at least 80 per centum 
of it will pass through a wire sieve containing 
2,500 meshes to the square inch, 

2. ‘“The cement, when made into a stiff paste 
without sand, must be —- of sustaining. with- 
out rupture, a tensile s of at least 250 pounds 
per square inch, seven days after being moulded, 
the samples having been immersed six of these 
days in fresh water. This test will be made by an 
* Adee’s Machine.’ The blocks will, in all cases, 
be removed from the moulds as soon as the setting 
commences and the material will bear it. 


3. ‘* Cakes of the will also be made about 





and a consequent diminution in the effect of the | one half inch in thi and after immersion in 
blow of the ram, as well as danger of spli 
A “dishing” or concavity 


of 21 inches, has 


fresh water for one week, theirsurfaces must show 
no signs of cracks or softness. 

4. ** Each barrel of cement must weigh not less 
than 875 pounds gress weight, and on the whole 
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PLATE No, 7. 


LEROY STREET SECTION—(Groups taken at random). 
Chart Showing Depth Below M. L. W. of Toe of Piles and Number of Blows of 3,000-Ib. Ram Given in Driving Them; also Number of Blows to Last Foot of Pene- 


F = bearing power ef pile in tons (2,000 Ibs.), Saunder’s formula, F = pt +p = 
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Front View 70-TON CONCRETE BLocK. 
PLaTE No. 6, 


The following table is a copy of a report on the 
test of 1,000 barrels of cement, in December, 1877 : 





SAYLOR'S AMERICAN PORTLAND CEMENT. 

















leaniie str. 
\per sq. in. at; Time 
| seven days.| in 
| Re- | 
. quired. Test. 
peep rar 
250 | 347| 53 
The use of electricity motive power plowing 
i stil being. prosecuted, in France and at 
ne lately Bar-le-<duc, at an 
show, Mr. C. Felix exhibited his machinery. The plow 


| 





tration. Fall of Ram, 8 Feet. 


A PRACTICAL TREATISE 
ON THE 


STEAM EHENGINE. 


BY 


ARTHUR RIGG, M. E., Lonpon, Enc. 





The taper of cottars may vary considerably in 
practice, but should not be more than yy, unless 
there be a set screw or other safety arrangement 
to prevent loosening by vibration, and then the 
taper is made most convenient for the construction 
required. Their length should in all cases suffice 
to allow of some tightening up of the brasses, as 
wear occurs, and the brasses themselves, shown in 
figs. 18 and 19, are most — made in the first 
instance with their edges close together while fit- 
ting on the crank pin. In this description of con- 
necting rod the result of wear is to shorten its 
length, and compensation is easily made for this 
defect, by putting in a liner or thin piece of metal 


between the connecting-rod end and the flat sur- | 


face of the brass, whenever wear becomes excess- 
ive. In alluding to this subject it must be remem- 
bered that excessive wear is caused mainly b 
want of efficient lubrication, especially at a high 
velocity, and by faulty proportion, or insufficient 
bearing surface ; and when these matters are ro: 
erly considered, the shortening of connecting 
by wear in brasses, to any inconvenient extent, is 
a matter of arare lar ge we a 
A connectin simi in man ts to 
y in figs. 1 and 2, 
Plate XLVII. Here thestrap is fixed permanently 
in one place by keys across it, and by the bolt pass- 
ing through it and the connecting-rod end. The 
cottar, however, instead of moving the strap, is ar- 
ranged to act directly on the inner brass, through 
the intervention of a pressure plate of iron or 
steel. Consequently, as wear occurs, this rod will 
lengthen instead of shortening, as in the former 
example. Figs. 8 and 4 show a rod of the same 
kind, but of stronger construction, the strap being 
secured by two bolts, and the cottar, which bears 
directly upon the lower brass secured by two keep- 
screws. A ae feat e taaires im aoe by 
ressing a pi ta spiral spring, 
coe olan ia tubricant through the holes thus 
uncovered. When the spring is released, it presses 
nst a small plate which covers the under side 
of the holes, thus prevents the exit of oil. 
Connecting rods with solid ends 


or generally more substantial and reliable, 
w net one ee wherever 
good mac tools are to be had. @ arran 


a thick iron block, which them together. 
Figs. 7 and 8 show the end of a locomotive 
rod of a design nuch used on the Con- 
tinent. chief feature worthy of note is the 


os no blows last foot’ * 


: FP =\% Who. 


loose piece and a nut, by means of a set screw 
passing through aslot in the cottar. It will easil 
»e understood, that when the set screw is slaked, 
the cottar is free to move upward and downward, 
though not endway. 


Figs. 9 to 11 afford another form of closed con- 
necting-rod end much used in locomotives. On 
the rear face cf this end the brasses have no slide 
flanges, so that it is easy to withdraw them from 
the frame by which they are surrounded when the 
cottar has been previously knocked out. This 
latter is applied upon the upper brass, and pre- 
vents itfrom moving forward. This arrangement, 
as will be seen, does not admit of a pressure plate, 
and it is also necesary to increase the thickness of 
the upper brass. The check, or safety arrange- 
ment in the cottar, is analogous to that shown in 
the preceding figures. This connecting rod car- 
ries an oil cup constructed out of solid metal, a 
plan in much favor with locomotive engineers, and 
often used by others. 

A different method of tightening the brasses of 
solid connecting rods is shown in figs. 12 and 13. 
The cottar is in two parts, and includes its own 
check or safety arrangement. The double nut used 
for the purpose has, however, this inconvenience, 

| that it gives a greater projection than the preced- 
ingform. The brasses are of iron, with a white 
| metal lining; the brass to the right has at its up- 
| per part a channel for oil. 

| Figs. 1 and 2, Plate XLVIIL., is an arrangement 
employed for the outer end ofa connecting rod, 
| where the brasses have no flange on their inner 
| faces, to enable them to be inserted in the solid 
,end, anda wedge-shaped piece corresponding to 
| the cottar is moved by turning a bolt, for tighten- 
ing them together as wear occurs. At each sixth 
| of a turn this bolt can be fixed in an invariable posi- 
| sition by means of a pin passing through ho.es in 
the connecting-rod head, and resting —— one 
of the hexagonal heads of the bolt which draws 
the cottar block upward. 

Figs. 3 and 4, a closed connecting-rod end for a 
spherical journal. The brasses have no side flan- 
ges except upon the anterior faces, so that it is 
easy to withdraw them from their frame after 


knocking out the cottar. This class of connecting 
rod is rarely of use in steam engines. Its object is 





to enable an engine to work satisfactorily with the 
crank shaft out of proper line, in such a case, for 
example, as a beam engine where the foundations 
have settled, and the original true setting become 
incorrect. A crank pin corresponding with this 
plan is shown by fig. 5, Plate LI. 

A flat ta) cottar is used to keep these brasses 
against their work, and there are two recesses in 
it to receive the ends of set screws, which are in- 
tended to prevent any chance of its loosening 
when adj By noticing fig. 4 it will be seen 
that the cottar does not press directly against the 
brass itself, but through the intermediary of a 


ate. 

pose of distributing the pressure equally over the 
entire length of bearing; for the soft and 
nature of so thina brass as is shown w 


steel or wrought-iron This is for the pur- 
elding 
d have 


square inch, against this calculation y 

to have provided sufficient, but experience w 

discover a considerable wear. owing to the bend- 
i . 7 and 8 a similar 








220 





so avoid the necessity for providing a steel press- 
ure plate asin the previous example. 

Figs. 5and 6 show the forked end of a connect- 
ing rod, where the pin is made in three parts, tho 
centre acting as a cottar, and being screwed up by 
nuts; this arrangement is ae neat in its 
appearance, but hardly so strong and durable as 
where the pin is solid and the brasses are adjusted 
to it. The section of this rod is shown by fig. 9; 
its edges are turned, and flat sides planed. 

Figs. 10 and 11 show a bushel-eye often used for 
the ends of connecting rods of parallel motions. 
The end is formed b shaping that part of the rod | 
into ar eye, inwhich gun-metal bushes are fitted, 
capable of being tightened by a key passing through 
aslot in the rod and bearing against the lower 
bush, which is notched to receive it. To compen- 
sate for wear, the bushes are tightened both by the 





cottar and by the pressure screw, so that the length 
of the rod remains constant. : 

For the example fig. 12, the strap is dispensed 
with by thesmall end of the rod being forged with 
a forked opening, into which the brasses are fitted, 
and tightened by means of a gib and cottar forced 
through slots cut in the upper parts of the forks. 

Figs. 13 and 14 are an example of what is gen- 
erally known as the marine connecting-rod end, 
from its common use in marine engineering. The 
brasses are flat at each end, and are held between a 
wrought-iron plate and the T-formed head into 
which each end of the connecting rod is forged. 
This example is taken from a marine engine, 
and fig. 1, Plate XLIX., differs from it in a few 
minor details, and in the method by which the nuts 
are locked to prevent them becoming loose. 


(TO BE CONTINUED.) 








CHARLES RIVER BRIDGE.* 





BOSTON WATER WORKS—SUDBURY RIVER SUPPLY. 





This structure carries the Sud River conduit 
across the valley of Charles River from the Need- 
ham shore to Seaton Upper Falls, near Boston. 
Commenced in the fall of 1875, it was finished early 
in 1877. It was so located as to unite the advan- 
tages of being built on a straight line, of spanning 
the river where its bed is the narrowest, and of in- 
terfering as little as possible with the houses on the 
Newton shore. ; 

The bridge, built of granite, is composed of seven 
arches; it starts from the Needham shore with a 
nearly semicircular arch of eighteen feet radius, 
spans the river with an arch of one hundred and 
thirty feet opening, and is supported on the New- 
ton side by four very nearly semicircular arches of 
thirty-six feet span, and by a flat segmental arch 
twenty-eight feet in span over Ellis street. The 
connection between the bridge and the shore is 
made by two terminal structures supported by re- 
taining walls. i 

The bridge is wholly built on conglomerate rock, 
and consequently the foundations did not present 
any serious difficulties ; the shores on both sides 
being very steep, the rock was cut in steps on 
which the masonry is built. On the Newton shore, 
however, at the base of the abutment of the large 
arch, the rock was disintegrated, and although, by 
sounding, it was found more reliable at a depth of 
several feet from the surface, it remai very 
doubtful whether such material could successfully 
support the heavy pressure due to the weight of the 
superincumbent structure and to the thrust of the 
arch. To overcome this difficulty, the base of the 
arch was made twenty-two feet in width, while its 





outer rows nearest the abutments were — 
partly on hard bottom, partly on a f of 
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ten feet deep at high-water mark, it was desirable, the stones were all cut in 


executed, and alth 


in order to reduce the cost of the frame, to support | the , none of were found wrongly «yt 
it on upright placed directly on the bottom | The key-stones Ives, thé instruc. 
which, alt formed of shingle and tions given, came fully cut were dropped into 


gravel, was 
thought to be sufficiently firm for the ‘ 
Fifty hard-pine posts 10’ x 12”, in five rows of ten 
each, were erected on heavy timber sills ; the two 


their places without further trimming. 

The conduit carried on the bridge is nine fect 
wide inside and seven feet eight inches in }eig} 
built of solid brick masonry with the exception oj 
a vertical air space, two inches wide, left in each 
side-wall and connected with the drains inside of 
the structure. The brick side-walls are three feo 
seven inches thick, and are calculated to support 
the thrust of the covering arch and the pressure 
pet the water against the sides of the conduit when 

Under the conduit, three longitudinal brick gal. 
leries are built to receive the leakage from it, if 
any occur, and to conduct it to the outside ; these 

ries are sufficiently large to be used for the 

of examining the inside of the bridge : the 
extrados of the arches and the tilling of their 
haunches are covered with a coal-tar concrete, 


concrete. The sills ne the three central 
rows of posts, which to carry the heaviest load, 
were adjusted by successive trials into a groove 
roughly cut in the upper surface of heavy stones 
placed side by side and carefully bedded in the 
gravel of the bottom, thus forming for each row of 
a foundation twenty-four feet long and five 
eet wide. During this operation, as well as during 
the erection of the the water was lowered to 
within one foot of the bottom. The upright { 
properly capped, supported five trusses and the 
weight of the arch was transmitted to the former 
through radial struts, twenty-seven in number for 


each truss, directly connected with the ribbing and | which prevents moisture from penetrating throug 
7 = t aan pre pe g through 


! in sed on | the masonry and leads it outside through weepers 
six screws four inches in diameter (thirty screws in | cut in each pier. 
all), which facilitated the adjustment of the cen-| The inside of the conduit is lined with a coat. 
tring to its exact form, and were afterward used ights of an inch thick, of ordinary cement 
to great advantage for striking it. The upright | mortar, over which is applied a layer of pure Port- 
posts, sills and main capping were of hard pine;|land cement; this lining, although not very 
the rest of the timber was eprene a very few bolts | smooth, has the effect of increasing the flowing 
were used; the lagging was four inches in thickness. | capacity of the conduit (for equal sections) to 
A settlement of the arch and of its supporting | seven or eight per cent. more than when the brick 
frame was to be expected during construction, on | surface remains exposed. 
account of the slightly yielding nature of the; In answer to a question by Mr. J. P. Davis— 
foundation of the frame, and on account of the| In other parts of the line of the Sudbury River 
numerous timber joints which would unavoidably | conduit, the inside has been covered with 'a wash 
close up under the weight of the arch; owing to|of Portland cement applied with a brush ; this 
large number of pieces in the frame and to the oak | operation, although covering the brick surface 
blocks used to support the diverging struts, there | with a mere film of cement, adds two per cent. to 
were no less than fourteen joints in the central ver- | the flowing capacity of the conduit. This cement 
tical meee which was some 75 feet high from its| wash has been applied wherever the conduit is 
built on _ embankments to prevent the perco- 


sill in the bottom of the river to the crown of the 
arch. In order to lessen the settlement due to this | lation of the water through the brickwork and it 
cause, the frame was made with much care, and | has answered a very good purpose; at a point 
the various members, which were all working under | where the percolation had nm found equal to 
compression, were so proportioned as to be sub-| 35,000 gallons per mile per day it was almost en- 
jected to a maximum strain of six hundred pounds | tirely stopped by this method. 
per square inch only, In answer to a question by Mr. H. A. Carson— 
In addition to the causes of settlement: alread: A very fine crack, sometimes hardly perceptible, 
mentioned, it was to be expected that» the arch | has been observed in the cement lining of the con- 
duit at the crown over the large arch of Charles 


would slightly settle after the removal of its sup- 
rts River bridge, apparently larger over the centre 


and disappearing near the abutments; it may be 
due to the cement lining itself, or possibly to the 
action of the temperature on the arch. 

The total length of the bridge is 475 feet be- 
tween the terminal chambers; the radius of the 
intrados of the large arch is 69 feet. 

There was at the Centennial Exhibition at Phil- 
adelphia, in the French department of public 
works, the model of a stone bridge which it may 
be interesting to mention here, as the dimensiuns 
of its single arch are very similar to those of the 

arch of Charles River bridge. It is a part of 
a highway at Saint Sauveur, and spans the Gave 
de Pau. e arch springs from the ledge on both 
sides. The centring was supported in the middle 
by a square frame ing on the rocky bottom 
of the stream, some feet below the crown of 
the arch ; at the sides it was supported on the 
rock. The ring stones are cut, but the rest of the 
arch is built of rubble stone laid in Vassy cement: 
the spandrel-walls are made of limestone laid in 
lime mortar, with an addition of one-tenth of 
Vassy cement. 
CHARLES RIVER BRIDGE. 
















































The centring was erected true to the circle of the 
arch; and as a compensation for the expected settle- 
ment, a furring of wooden strips, two inches thick 
in the centre and diminishing gradually to noth- 
ing at the haunches of the arch, was spiked to the 
sar scy and the ing was pore on it. 

As the arch was being built up, the settlement 
took place gradually ; but it was, in oo to 
the thickness of the furring, more considerable at 
the haunches than at the crown. When the vous- 
soirs were laid on each side within twenty-eight 
feet of the centre, the frame at these points 
settled .05 foot ; after the arch was keyed, the set- 
tlement at the centre was equal to two inches, and 
the key-stone stood then at its true elevation. 
After the centring was struck, the additional 
settlement was eq to .05 foot. This last settle- 
ment, mg than anticipated, was mainly due to 
the fact that the centring was struck when the ce- 
ment of the last joints, at the crown and in its 
vicinity, was yet imperfectly set, it having been 
found advisable on account of the severity of the 
season not to delay the striking any longer. The 


arch stands consequently about five-eigbths of an SAINT SAUVEUR BRIDGE. 


: ; ; : inch lower at the crown than was originally calcu- Roadway and road 
top is only ee eer owe sow rae the iatell, io chatign i ie elevelion™as hy are a ereayeuv eal ne ae i sravel 
<a s more graceful a pearance: ea to take place under the influence of cold 7 seasiicalin et 118 feet at top ak 16 feet. 

res : PMU SE ees ie eae eee) ae eg ee een eee oe } 22 feet at m : 
The load on the ee eee It had been provided in the contract that the of i Bai 4.75 feet. 
py sare lowest voussoirs and is reduced to eleven | fh should be loaded with stones if found meces- | yo. of trisses... Five........0+----. Four. 
— the eee en cae ae foot: at the lowest | S8t¥ during construction, and it was intended that | yo4e of centring...................... {Heavier than for 
and one none load-is twenty-five tons per square | ‘8 spandrel-walls should be built only after the re ' River bridge. 
voussotr the ee _ arch had settled to its final position. Sing t | “eek, dap an t.06 Soct...-...--cc. 016 foot. 
foot. bs of the bey-ctene of the Jenne auch is various circumstances, the lower portion of the! strikingcentres 
ot ae S ee ey-s salle a lowest | Outer spandrel-walls had to be built before striking | Mode of striking Jack-screws........ Jackscrews 


voussoir, which is six feet in depth. The size of 
the key-stone exceeds the proportions erally 
found in practice, or determined by the best rec- 
ommended empirical formulz ; but is must be re- 
membered that the load to be carried by this arch 
is much larger than usual, being over nine tons per 
running foot. The horizontal thrust of thearch at 
the crown, when the conduit is full, is 15.7 tons 
per square foot, and the curve of — barely 
remains within the middle third of the figure en- 
closed by the extrados and the intrados of the | 
arch. : aie) 
The frame for the support of this arch during | 
construction contained over 50,000 feet of timber, | 
and required some care. The river being only some 
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the frame and after that operation took a 
small fracture appeared at the extrados of the 
arch at its contact with the built portion of the 
spandrel. These joints were afterward as thor- 
oughly pointed inside and outside as was i 

ble ; the inside of the structure, however, 
took place only after the arch had reached its final 


position. 
All the outer of the bri below the con- 
duit are made of cut stone and the arches are 


made of cut voussoirs laid with close joints. — 


—-—_————-_~»@-e > o- 


THE Crry or St. Louis is situated on the right 
bank of the Mississippi river, 1,276 miles above its 
mouth and 20 miles w the mouth of the Mis- 
: ri. Its site is vo . eres nity mine 
or easy drainage. e height o e hills is from 
100 to 180 feet above the river. The general or 
oe above the sea level is about 475 
feet, elevation of the city directrix being taken 
as 428.29 feet. The mean annual ture is 
55.4° Fahrenheit, the extremes being minus 23 and 





the large arch, the gradual increase depth plus 104°. The mean annual rain-fall is 42.46 inches. 
the voussoirs from the key-stone pwede wien om. The area within the limits is 40,000 
line, added to the curved batter of the sides, ren-| acres, or 62.5 square and length of the 
dered the cutting of these stones ly diffi- | river front 18.5 miles. 


cult, as the four horizontal arrises of each vous: 


aS. 
ecaaingipe. The 
It 


soir were of different lengths and all the stones on | length of improved streets is 325 miles. popu- 
either face of the structure were different from | lation by the census of 1870 was 312,000, It is now 
one another; the work, however, was very well estimated at 400,000. There are 18 public 
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cently issued a notice to consumers of wood water | dust under the and wear of vebicles upon it. 

cut at 0 a a eees ceny Teel — ae its use, because, tn consequence of Roll this down thoroaghi , 80 as to compact and it 
sly cut, of the ae ae of wheet in the vear 1970 the great drought which pre during the winter | well, and it will give not only a durable but pleasant 
nstruc- example: . ¥ yer7.000 and spring months, the supply is very precarious, | street to drive over. The expense will probably not be 
ed into were 6,640.000 ; in 1879 they were 17,000.-| and unless there iss careful supervision over the water | exceeding 50 per cent. more than our best wooden-block 
00 bushels. Again: The cotton receipts of 1870-71 | fixtures to prevent waste, water will have to be fur- | pavements, while there is scarcely any limit to the dura- 

ne feet were 20,271 bales, while those of 1878-79 were 331,- | nished to consumers under restrictions, which will be : ~ of =e a ae proper — aeaty eee,” 
height. 000 bales. Laer for the year 1879-80 have | irksome and unpopular. | It is now the custom to dredge one channe river 


, Whereas if the entire width d 
ion . already reached 431, An unusual case of deterioration in cast-iron gas pipes | ya eke roe years nee cena — 
1 each 


is to have been observed lately at on, | dredging : F 
mn ea ny ahaa rong te laid tae youn ood] PEE ves the following miscellaneous data : ee 

ide of FOREIGN INTELLIGENCE. ae referred ‘ been : cae icago covers an area of ney miles, or 23, 
ee feet The House of Commons is agitating the propriety of ¥ ae id be — ee An gta oan | 040 acres. There are 789 acres in the public parks, 385 
upport erecting a new chamber. — a = oe eee Cade, of wistaiiie | acres in the river, its branches, the slips, and the Illinois 


. nd Michi cana). The streets of the city measure 650 

ressure esuvian guides are pra that a grand erup- | The ere laid in channels cut i ft sandstone, oe a ‘ a ia 7 

t when Rage aes anaes the oo i. Pp ee ith neat n k tiv, in ia lwhich | les, are known by 907 names, and cover 5,200 acres. 
produced Saarbrucken basin 


ile 
| About 135 miles of the streets are paved (principally with 
these ashes was from the | aaa? 
ls Tuned cara town thn ax of Dias and | Eee ceeae ned ie cageer The rental | ge ay Thee si ot eran, Oa 
1 it, if assisted by the French Government. — a a ay been ee (mains). re are about 29 miles of river frontage 
. om een of Jue yates re tha Rie | pe a sess" ior hang aprender Paap ates fe 
e: the Wee vavtaad precipitated a freight train into the water. |Y,the fact that the substance into whic phurie | There are 82 bridges in the city that cost an average of 
f the; * had been changed contained 14 per cent. of sulphuric | ahout $25,000 each, and 18 viaducts, ranging in cost 
Ir Sir H. Bessemer, in conjunction with A. G. Bessemer, | acid.— American Machinist. | from $6,000 to $150,000 each.” 


ncrete, has secured letters-patent for improvements in the puri- The followin ; 
ug" ; gz bids for $12,000 of water-works and | ant Lake Tilt 

co fication of iron, the manufacture of valuable iron from | g9¢ 000 of tunnel bonds were received by the City Clerk | PP end capes! 2 than why ed a ee oe oe. 

eepers pig iron, the manufacture of castings and in- | 5¢ Columbus, Ohio: reised y 

gots suitable for rolling into sheets, etc. 


supply, now drawn from a common source. The joint 
Se WATER-WORKS—AMOUNT $12,000. | boards recently held a meeting and discusse’ the pro- 
a Coat, At a recent meeting of the French Committee on the 
‘ement Trans-Sahara Railway, it was resolved to ask the 


P. W. Banton & Co., Columbus .76 | priety of laying an additional pipe from the works to a 
onal Bank, Brattleboro, Vt 
e Port- Chamber of Deputies for a further grant of 60,000f. in 
tL very order to continue surveys and that engineers eg Dag 
ne 


Vermont N: .0v | point eighteen hundred feet from shore, the pipe to ter- 
First National Bank Colum -50 | minate in a crib or inlet chamber of large capacity, 
lowing for Africa immediately to avail themselves of 
ms) to season, M. De Lesseps earnestly supported the resolu- 


J. M. McCune, Columbus ‘“? | with seams to exclude fish, and of such form as to be se- 
5 brick tion. 


TUNNEL—AMOUNT $26,000. | cure from obstructions from floating objects and ice. 
P. W. Hun & Co,, Columbus. ............ _.$104.76 | The crib should be immovable and at the same time oc- 

An English physician has obtained a verdict for £16,- 

is: 000, or $80,000, against the Southwestern Railroad 


—_ 

















































Vermont National Bank, Brattleboro, Vt..... ....... 106.30 | casion the least possible obstruction to the waves. 
First National Bank, Columbus.. ... .............. 103.00 | \\ ater should be admitted only at a height of from four 
J. M. MeCune, Columbus .................... ies aa SO6-Se to six sect shove the lake ee. se diesncter of the 

. -” Pe jipe should be eighteen inches, and it should be construc- 
Chan. B: Feskedy, GroenGeld,:Mans.......... 5000-208 G0 tes in sections and connected by ball and socket joints 
so as to take a position upen the lake bottom which shall 
conform with its modulations, except that near the shore 
a trench should be dredged fer it. This would give water 
as nearly pure as it is ible to get it. An inlet well 
or reservoir should be built near the pumps, sufficiently 
large to supply them during the short interval between 
any sudden increase in the velocity of the pumps and 
the adjustment of current velocity to meet the increased 
demand. ‘These propositions were formally received 
and a committee appointed to consider the advisability 
of laying additional suction and delivery pipes, and of 
providing additional machinery. 


r River Company for injuries received by an accident on their 
a wash road, and the award has been confirmed by the Court 
e this of Appeals. The courts held that the Railway Company 
. was to remunerate the plaintiff for his loss of 
surface practice, which was very lucrative, as well as for the 
ent. to personal injuries. 
see 
duit rs Japan has now three steam railways, with American 
aie rolling-stock. They aspire, also, to being ship-builders. 
ee And some of their mechanics are contemplating the build- 
and it ing of iron-clad men-of-war. The , on the con- 
| point trary, have the remains of their first railroad on ship- 
jual to board bound to the United States ; and the first cotton- 
ost en- mill attempted in China stands still for the want of 
funds to complete it. We shall see whether the pens 
rson— of exclusion or the policy of progress proves to be the 
ptible, most enlightened. 
ne con- About twelve years ago the first railroad, a few 
*harles miles +e constructed and ted in New Zea- | ment of the committee, both of a sectional and national 
centre land. then over 1,100 miles have been built and | character, the whole subject was referred to the com- 
nay be are now in successful . All the roads are three | mittee. 


‘to the by ie eens anaes waar Be contiel.at a min- pertinent of Pa Works ot nS in we omen 
2et be- for each who has a general and a traffic 


Bana | ona Talis atonak et pa to 

of the under him. conductors get $2.25 per day, and were constructed, walk were put down, 
proportion. 

t Phil- 


925 miles of street were cleaned, 13 1-6 miles of water- 
pe were laid, 271}¢ milesof sewer were built, » new 
baat: SR SNE cree a Ord was —— at ity ball €45,088.59 ou tho were 
public expended on the new on the Fuller- 
= GENERAL INTELLIGENCE. 
=NnSsloONs ee ee ee te 
of the (2 We solicit and are always pleased to publish in these 

us. 


ton avenue conduit, and $45,100 on river . and 
part of columns any items of interest t may be furnished 
» Gave —_———<———— ———— 
n both GAS AND WATER. 
middle Camden, N. J., requires 2,500,000 gallons of water 
bot te om daily. 
ae Kingston, N. Y.., isstill agitated in regard to the water 
of the = 
ement: The torrents of hot water which pour in upon the 
laid in Comstock Lode, in Nevada, make the most formidable 
nth of obstacle to the successful production of the mines. 


In addition to the regular n of 000 
re tr chaeome eeeateass omen sar et 
d a or. w 

nd road to e aap é 


A proposition to buy out the old gas company is ex- 
citing a good deal of fa fiucnetal clecies in Lom 
on ee An offer has been made of $50,000 cash, or 


The Milwaukee Sentinel, of the 22d inst., says that at 
the meeting of the Common Council of that city, on the 
21st inst., an exciting, as well as acrimonious, discussion 
was had over the acceptance of plans of the new addi- 
tional pumpin s for the water-works. Mayor 
Brown ressiution adopted at a previous 
meeting au’ ing the ial committee to visit other 
cities and exam into the matter, and the res- 
olution was oP the eee se - The 

commi' ive, reported t r- 
sonally examined the plans of E. P. Allis, of Milwaukee, 
and favored their acceptance in preference to those of 
the Holly Mauufacturing Company, of Lockport, N. Y. 
After considerable discussion of a rather personal na- 
ture, arising from an intimation. by a member of the 
Council that partiality had been shown in the appoint- 


— ooo 


ELECTRICITY. 
a A telephone exchange will be established at Pottsville, 
‘a. 


The Fitchburg, (Mass.) Telephone Company is fully 
equipped and ready for business. 

The Facer Electric Lighting Company of Cleveland, 
O., has been incorporated; capital $150,000. 

The Bell telephone is being introduced in the various 


cities of Germany, Austna, Switzerland, and the Neth- 
erlands. 


By means of the electric clocks now in tion alo 
the Hudson River Railroad, an operator in New Yor 
controls the hands of each clock without the interven- 
tion of the men connected with the depot. For a 
moment before noon the hands of each clock are agitated 
and stop exactly at the same instant. 

The sub-committee of Councils Committee on Lew, 
of Philadel; hia, reported an ordinance providing that 
all persons now using, and who = hereafter use, the 
Bee 44 a poles erected by and belonging to the city, 

05 pay for the privilege the sum of fifty cents for 
each every attachment to each and every pole ; and 
poles belonging to the city shall certify to. the Superia. 

ig to to rin- 
31 ise the Police and Fire-alerm ‘Telograyh Depart. 
weet feecrvoir 1'702'87 | meut, on or before the 15th of December annually, the 


a “=e | number of attachments to each and every pole owned 
Cost of water-works shops..................... 25,551.78 tox Whadho' en tn by the city of Philadelphia. 
sh dnc 0d dni othe Sb ces inesne ds, ee $8,550,374 .40 


STREETS, DRAINAGE, ETC. 
Lake View, IIL, is in need of a complete sewerage sys- 
tem, and is now considering the question. 
The North Adams gr Sewer Committee receive 


proposals until the for building the new sewers 
either with brick or Akron pipe. 


$203,815.42. duceatlis panied 558,000 
< water- . 
gallons of water, ata cost of $5. per million gallons, 
and the entire cost of the water system from its origin 
$8,550,374.40, divided as follows: 


F 
i 


ciaseaees 





an for 


bridge One of the water mains of Toronto, Canada, recentl ve 
y Spang to Washington street, at an expense of $176,- 


ee The consumption of water in Milwaukee, Wis. 
e right . 
re its week amounted to 92, gallons. The 
ne Mis fow of any day of the seal, was tn Hnturday, the 15th 
oo ronsiumed was 187% tons 
t 

eral or The mineral wealth of Arizona has been dis- 
out 475 trusted of the reputed scareity of fuel end water, 


profitably worked nor 
g taken ores reduced to metal. Engineers believe a sufficient 
ee supply will be found when sought for scientifically. 
inches. The Committee on has been author- 
+ 40.000 ri to comers wit iene Company, 
of the ter Gas Rageey four cubic feet 
sewers of gas their 
The districts, at the rate of $2.25 per 1,000 cubic 
» popu: 7 


‘publie Commissioner John French, of Brooklyn, N. Y., re- 
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i 
i 
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macadamized road. 
material laid on Clark avenue wears well 
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and ventilated arranged stack-pipes, so as | The contractors are ihn, eee Ap aunaiene ie 
oe cpakinrtin aluked and naater altasdt aes by coat 00 rat a 1,so as to secure the 
wind currents, the housekeeper may sleep in peace. bonds 'y voted. An order has just been recei 
——.60——— from to build this from Kansas to 
BRIDGES. Danville, Iil., as soon as the southern extension is com- 
Brooklyn, Conn., is in need of another bridge. "The al marys toe the es wr ed 
It is stated that fifty bridges in Scott County, Iowa, ae branch 
roe by the recent floods. : road between Albany and La and ee ero 
The Morse Bridge Com pany, of Youngstown, O., was | and the work of es 
awarded the contract for two bridges at Owatonna, | enough iron has 2 to Albany to complete 
Minn. ten miles of road. oO Railroad 
The bridges at Eau Claire, Wis., have been so badly ) has at its road to Dallas, in 
damaged by the freshet that it is feared new structures olk county, and cars will be running into town in | house 
will have to replace the two oid ones. 


wu Fitchburg railroad com 


replacing the 
Selatan othe Batti Main street at 
with a truss bridge, in anticipation of the 


= foes Bridge Company, of New York, have 
been awarded the contract for a bridge = the Indiana, 
Bloomington and Western Railroad. it will be four 
spans, one stretch being 176 feet in ae the remain- 
ing three shorter. They bave also the contract for one 
175 feet long on the K. C. L. & L. R. R. 

An agreement has been made by the Hannibal & St. 
Jo. and the Wabash by which the et pare Se former 
the equivalent of ,000 ty rk annum 30 years for 
the use of the Kansas Ci The arrangements 
Ser tha Chinas conten ae bal & St. Jo are 
now nearly completed, and will be announced shortly. 


The Sauk ids, Minn., Sentinel has an account of 
the orts of the citizens of that city to save 
the across the Mississippi at that place. An eddy 


formed around one of the piers, and it wasfound that it 
had settled several inches. Menand teams were pro- 
cured and over 300 loads of stone dumped around it, 
which saved it from further injury. It is believed the 
bridge is now safe. 


Wilkins, Post & Co., of the Atlanta (Ga.) Bri 
Works, have just completed two as 180 nea 
over Uchee Creek, for the Mobile The 


bridge is a combination Pratt eek tthe > aa have 
contracts for six (all wrought iron) spans for the East 
Tennessee, Virginia & ; one double-track iron 
bridge over the Holston at trawberry Plains, and five 
smaller ones for the Holston, near Union, Tenn. 

be eae 


RAILROADS. 


There are in New Jersey 1,726.95 miles of railroads ; 
cost of roads and equipments, $144, 190,681.44 


There are 1CO men at work on the extension of the 
extension of the Ohio Central near McCutchenville. 


Bi contractors on Scction 4% of the Pacific Railway 
forward their work rapidly. Over 600 men 
are employed on the work. 

Contracts have been awarded and work is to com- 
menced at once on the second section of the Georgian 
Bay and Wellington railroad, Canada, from Durham to 
Owen Sound. 


There are more than 10,000,000 car-wheels in use in 
the ers States; the — life of a oe is eight 

ears, and it requires a little over a ton of pig-iron to 
he e four wheels. 

The track of the extension of the Kansas City, Law- 
rence & Southern, from Wellington to the Indian Terri- 
tory line, has reached Hunneville Station, eighteen miles 
south of Wellington 

The new cutee of the New York, Lake Erie & 
Western Railroad, at Pavoni. Ferry, is finished. It is 
the largest in the world, has a about $750,000 and 
has a capacity of 1'500,000 bushe 

So far the present vear a total e 1,570 miles of new 
railroad have been constructed in this 88, against 
661 miles reported at the same time in 1579, 413 in 
1878, 570 in 1877, and 1,181 in 1873. 

The St. Joseph Valley Railroad Company next week 
will let the contract for the construction of the road bed. 
It has also received a p tion to furnish the iron for 
the entire road, which probably be accepted. 

A surve rty will yy. ed the line of the 
projected Winnipeg & this sum- 
mer, Estimates point to a very ances reduction in the 
cost of through transportation for grain by such a 
route. 

The Chicago & Northwestern Railway Company is 
laying track on its extension in Dakota Territory, at the 
rate as mileaday. The contracts already Jet cover 
about 174 miles road to be constructed in that Ter- 
ritory during the present summer. 

Articles of incorporation of the Nevada & Oregon 
Railroad have been filed, The road runs from Aurora 
on the south to the Oregon line on the north. Reno will 
be its headquarters. Surveys will be made at once, and 
the work of construction pushed ahead. 

City a June 21.—Work is progressing 
— y Railroad. An agent of the 

& OPullivan “pont is making,-a survey of a 
route through Colima to the a with the under- 
standing that they receive a concession 

The on the Toled & Burlington 
cisned at Sai from Toledo Delphos, & B Rapids, 
twenty miles, gk been er. and the ties are 
all and ready for the iron. Necessary iron and 
su are on the way from New York. 


The mania for powerful fast engines seems 
spreading on Eastere roads. The Boston & 

ment have ordered Son Wises monster 

built at the Manchester, New Ham 
motive works. The Boston & Albany road i also build 
ing a couple of powerful fleet fello ny bay nee 
A force of 185 men are at work on the Danville, 
ney & Ohio River Railway, south of Casey, at $2 a day. 


to be 
Maine 


Ol- | March; 


a few days. 
The new owners of the Savannah & 


"Roney nee : lene 
tions for con: a 
Tenn., to Nashville, ee Chicago, 
Orleans Railroad, and from Nash to a junction with 
the Cincinnati Southern Railroad, by the latter com- 
pany, are p g very favorably, eo it is stated 
that work on the new line will soon be commenced. 

Dayton, O., June 22.—This morning the gauge on 
the New York, Pennsylvania & Ohio Railroad was 
changed from trved Ss Seed ee Loker 

ve hu: men were 
ton to Levi a distance of 238 
n at 3 o’cl 
:30 a. m.—the shortest piece of wor 
jouer’. 

Work on the Vermillionville & Opelousas line is pro- 
gressing very ee. It runs through a oe: 
consequently it n comparatively li preparation 
. fit it to papect bee cross-ties — — A very large 

orce is now employ: ne laying. 

have about six miles o Sa aur on the > 
and, we believe, are = the Chi track-la 
chine for the work. On the na Western 


for the statement 


been supplied, and labor has been brought from the 
West to replace the convict force that was removed to 
the Ope a The iron work of the Mer- 
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Vermillionville Union depot has been commenced. The 
round-house is pretty nearly completed; the weather- 
boarding is ee and it is ready ‘tor its roof.— 
Louisiana Sugar- Bowl. 


_—- oo. 
RIVERS AND HARBORS. 
moet of constructing a tunnel under the St. 

Lawrenee River at Montreal is still under fase 

Capt. Phelps, of the Interoceanic Canal Com 
sures the President of tag oe that the w 
struction will begin early the coming fall. 

At the regular meeting of the Harbor and Land Com- 
missioners, of Boston, held on the 23d, it was voted to 
reject all bids for dredging in Beston Harbor which are 


now pending. 
y of ios of March, 


The Right Reverend Bishop Fuller, of 
thority for the statement that on ths Stet de 

This ¥ was yun 
River by the 


The pro 


» as- 
of con- 


1848, the Falls of Niagara were 
to the water ee in 
winds drying up e Erie 

The steam dredging-machines for the Cape “ 
— ys be at ai a a iar ae = af Barone - 

and two at Buzza while Ww 
soon be Section age The canal is to be 200 
feet wide and deep enough to have 25 feet of water at 
low tide. 

The new Escanaba, Mich., ore dock is thirty feet in 
height from the harbor surface, 1,400 feet long, with a 
maximum depth of twenty feet : of sane. It is ne 
with 410 ets, each of which will hold about 
tons of ore. The three new wharves can, it is aid, 
handle 15,000 tons of ore in one day. 

The Eads pre peg 1 for Panama proba nor 
suggested a ‘or 
around the rapids of the Columbia River in Orewer in — 
distance being six miles, and the not more 
fifteen feet to ~ freleh re — twenty-five 
thousand tons re passed there year, making 
the cost of a for seven miles $11 500, and the 
railroad, as 


= ey , is more 
feasible than a canal. 
The Scottish Meteorological eases Sey ee 
tions every on a period so 
nine months, and was to confirm the in 
es esx ba Tee rateniene’ the warmth 
of the sea-water occur coe eee ee 
than that of the air, and the mean of the 
sea is found to be warmer than that of atmosphere 
Seo ee, ae eee rc A gigas 
warm penetrates sea 
is more — off. January the 
Sadan a eb te re : 


i 


are. and | ey & Vint, of Albany, for $ 
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August. that time the sea becomes w. 
Fags yh pa tpangtone sprees bene trom war th 
in No wn cig ipa average warmth of the water is six de. 
grees, and in seven higher than that 
[= is reached at the end 
and then for the next five months the air jg 

wer the water. 
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BUILDING. 


Rush City, Minh., is to have a new hotel. 
Brantford, Canada, wants an opera house. 
ee Grove, Iowa, has voted to build a $10,000 school. 


A yhentee to cost $7,000 will be built at Bridge. 


The alterations in the Park Theatre, this city, wij) 
cost $20,000. 

The cost of buildin; ng ee in Louisvilie, Ky., 
during the past month was $126 

Acker & Co., of Phoenixville on are erecting a new 
foundry for the manufacture of hardware specialties, 

The School Board of Lancaster, Pa.. appropriated 
$30,000 for oe erection of two new school buildings. 


The original cost of the Atlanta (Ga.) custom-h 
was limited to $110,000. It has already cost st, 


The Brown & Sharp Manufacturi: y, Pro 
dence, are building a new iron tomes, lee 142 x 36 ot 
with L T10 feet long. 


A ee for a at Northfield, Mass., will 
probably be finished this fal ; it will be of brick’ and 
granite and will cost cost: $26,000. 

Lilly, Brackett & Company of Boston are about to 
erect a 2 shoe factory at Brockton, Mass., 207 feet long, 36 
wide, and 45 high, estimated cost, $1 8,000. 

Messrs. Smith and Howe have ‘Prepared. plans for a 
factory for General te be built on Eighteenth 
street, between Avenues A and B, New York City. 
will be three stories high, and cost $20, 000. 

Toledo’s Board of Alderman have donated to the Sol- 
diers’ Memorial Association a site for a Memorial Hall, 


to be used by the different mili companies. It will 
e $50,000, 


be a beautiful brick structure $22,000 
of which is available. 
ae ae hall, at Albany, N. Y., is to be replaced 


is to cost about $200, 

hoa, “Wright & Ogden, of that city, Mr. Robertson 

of New York, and Richardson of Brooklyn, have 
been in consultation with the commissioners. 

The foundations of the new roll 
at Chester, Delaware county, Pa., 
of steel- faced railroad iron, have commenced. The 
works ernest at Danville will be removed to this 
mill, building is 243 x 80 feet, with two extensive 
wings to the main building, making the structure as- 
sume the form of a cross, 

Messrs. H. J. Schwarzmann & Co. have completed 
designs for the Germania Theatre, this city. It will 
eae 80 feet on Third avenue and 150 on 
Fourteenth street. The main front will be of stone, 
other parts of brick with stone finish ; adjoining will be 
a concert of iron, 84 x 103 feet. The total cost will 
be about ,000. 


The Sisters of the Third Order of St. Francis are to 
build a new ital at the corner of Broad and Mifflin 
streets, Phi phia, which will be called St. A 
Hospital. White freestone will be the material, and the 
hospital _ consist of a main building two wings, 
ble of accommodating three hundred patients. It 
be four stories nigh, counting the ee base- 
ment. There will be a dwelling for the Sisters in the 
southwestern of the lot, Pool on McKean 


mill of John Roach, 
or the manufacture 


dwellings o' 
whole is $100, 000. Mr E F. Durang is the architect. 


—— eee —— 


CONTRACTING, MISCELLANEOUS, ETC. 
The wrecked steamer, Naragansett, has been sold 
by order of the United States Court for $10,000, to C. 


The post-office departmen is preparing a call for 
— Sarees the entice tation Sab ne 7 ie 
‘or mai!-bags, etc. 

Extensive works have been erected at White Hall, 
Pa., on the Lehigh Valley road, for the Lehigh Portland 
Cement Company. 


The ee ae eg y, Hartford, are 
making on R00 Billi wrenches & 
ae an tes meceaanie ng ptt rein 

An S82. SObaatD Sriine £0 oe that the presence of 
so re = are a by the ter; that 

his experience Speer dieacred a apiarence ot 
more, safety Seen tn UD todhiies eat 
no safety ex in a sharp ou 
shachensé agua. 

The y awarded the fol- 
lowing contracts for work in the south centre section, or 
Buifalo,f ar 814 500 S aoe oar 

‘or 
observa. | & Co., of New York, for $86,197 ; wood-work, Annes- 
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SATURDAY, JULY 8, 1880. 


~ Tue regular meetings of Engineering Societies 
are very generally suspended for the ensuing two 
months. Society rooms are open, however, for 


the use of members and visitors. 
OO 


Tue attention of parties interested in the pres- 
ervation of timber, is called to the circular of the 
committee of the American Society of Civil Engi- 
neers, which we publish this week. The subject 
is of great importance, and the work of the com- 
mittee can only be made successful by the co- 
operation of all interested. 


id coin 

‘‘ STANDARD Rail Sections” is the subject of a let- 
ter from the well-known European authority on it, 
C. P. Sandberg, Mem. Inst., C. E., London, to our 
columns this week. The letter, originally pub- 
lished in Engineering is sent to us by Mr. Sand- 
berg, who desires the subject to have all the 
publicity it merits by its importance. 

ee eeghigpee 


SUGGESTIONS such as are contained in the able 
address of Mr. Collingwood, which we publish in 
part this week, cannot fail to be of value to the 
younger members of the profession who, fresh 
from their class-rooms, are just looking about for 
some starting point in their chosen pursuit. Re- 
views such as this, define, in large measure, the 
great field which the study of engineering covers, 
and while some timid ones may be discouraged, 
the best men will be stianulated to strive for that 
‘top shelf” where “ there is always room.” 


Oo 

DuRING the past week the weather in New York 
and vicinity has been excessively warm, the mer- 
cury usually ranging in the neighborhood of 
90° in the shade, and the temperature being 
unrelieved by scarcely a shower. A spot of 
greensward in the city parks is a rare sight 
indeed; the flowers are either dead or nearly 
so, and the fountains are all stopped by rea- 
son of the insufficient supply of Croton, which is 
also felt very seriously in the houses. The death 
rate, principally of children and workingmen ex- 
posed to the direct rays of the sun, has increased 
largely over preceding weeks, while the annual ex- 
odus of those who can get away from the city, to 
the mountains, seashore, or Europe, has been 
greatly stimulated. Notwithstanding all the dis- 
comforts, New York is a very comfortable place to 
spend the summer in, on account of its close prox- 
imity to numerous ‘cooling off ” places, and the 
many and cheap facilities for getting away from 
heated city streets and houses to the cool and re- 
freshing breezes of the ocean, river, or mountains. 


_———_600 2] oo 


ENGINEERING NEWS. 
In January, 1876, when we issued the first num- 





that projectors could wait for better times. The 
panic was beginning to tell sorely on the 
savings of the past; very few new 
were being projected; railways were 
‘ all in distress, and business generally was 

but a struggle to “hold on” for better 
days. An engineering newspaper was a novelty 
im American literature and business 


great 
small 
works 































ENGINEERING NEWS. 


was a hard struggle to increase the amount. But 
we had started out in a race to win, and—thanks 
to the civil engineers of America—we have won. 
That there was a place for a weekly journal, de- 
voted to the interests of the profession, was evi- 
denced from the first, since, notwithstanding the 
pinching a those dreadful years the civil 
engineers, in @ liberally proportionate number sent 
in their subscriptions and the most encouraging 
words, which, in due time were reinforced by the 
welcome support of our first advertisers. Gradu- 


ally our list of subscribers and advertisers has in- | 


creased, until we feel justified in asserting that in 
point of numbers it has few superiors, and in 
respectability, none, in class journalism. 


From the very first number of our weekly issue, 
our aim has been to publish a newspaper which 
should gather up each week, from-all over the 
country, a list of engineering work, in prospect or 
construction, with occasional descriptions of such 
structures or undertakings as we could secure 
from the personal contributions of engineers, or 
from other journals and periodicals. At times we 
have wandered from our original purpose of news- 
gathering, and inflicted some rather voluminous 
descriptive articles upon our readers; but in the 
main, we believe that hardly another class-journal 
in the country has shown so much industry and 
enterprise in collecting special information for its 
patrons as has this, or from whose news-columns 
more liberal clippings have been taken by ex- 
changes. Our readers of all classes appreciate this 
feature, and no one of their weekly visitors are 
more welcome than ENGINEERING NEWS, more care- 
fully scrutinized, or more regularly filed away for 
future reference. 


Our specialty of contracting intelligence has been 
very popular, and our only regret is that, from its 
peculiar nature, it could not be developed more ex- 
tensively than it has been by us, except by an out- 


‘lay of money and labor that the circumstances did 


not justify. But it is growing, and as times im- 
prove must prove more satisfactory, both to the 
publisher and his patrons. So generally read by 
contractors all over this country is ENGINEER- 
InG NEws, that it is becoming recognized as the 
very best medium for advertising any pub- 
lic work of importance. A few years ago 
two companies were the principal com- 
petitors for highway bridge work, and _ to 
learn of “‘lettings” a bridge company was obliged to 
employ numerous agents to be on the lookout, and 
to subscribe for and examine a large list of daily 
and weekly newspapers, all of which cost con- 
siderable money and labor. For three dollars per 
annum, we now undertake a large part of this 
labor and expense, and if any person wishes to see 
what it amounts to, let him examine and schedule 
one year’s advertisements of proposals from this 
journal. Where two or three bidders competed 
four years ago, from ten to as many us thirty now 


do, and if profits are not so large, more chances 
are had, and money is saved to somebody by the 
There is hardly a bridge builder of 


competition. 
any account in the United States who is not an 


interested reader of ENGINEERING News. He cannot 
It is the same in Water 
Supply, which has been a prominent specialty 
of this journal. We scan diligently the leading 
dailies from New York to Omaha and St. Paul 
and from Portland to Galveston for news of water- 
works, projected or in construction, and although 
we can hardly get the first news of every project, 
we flatter ourselves that we give each week what 
cannot be had elsewhere im the country, and which 
to improve upon. The 
builders of water-works‘ind the manufacturers of 
water-works machinery are our most liberal pat- 
rons and we are always on the lookout to serve 
them as well as it can be done. The interests of 
our patrons are our interests, and we confess to a 


afford to be otherwise. 


we are only too anxi 


selfish desire to promote theirs to the extent of 
ability. . : 


worth of advertising patronage to start on, and it | 
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Our craving for news—éngiteering news—is 
stronger now than ever. More work is bemg done, 
competition is closer than ever, more engineers 
are employed than heretofore, while many are 
seeking employment. Business has revived, and 
the times are good. ENGINEERING News has se- 
cured a place in journalism, and is serving a use- 
| ful purpose, We wish it to be a first-class business- 
| man’s paper, that will furnish suggestions of value 

to engineers, professionally, but which more par- 
| ticularly will help all its patrons to make money. 
If we can publish any information that will help 
to put money in the pockets of any of our readers, 
we will be happy, as we know that they are a class 
| of men who can enjoy money-making more than 
| most of their fellows, 

We take a large and ever-increasing list of news- 
| papers from which to gather news; we are also in- 
| debted to correspondents for many valuable items. 


| But we cannot take all the newspapers in America, 
| and engineering work is not limited to any particu- 
lar territory. We earnestly solicit, therefore, from 
| correspondents, that they send us more news of 
| works in progress or in prospect, of contract let- 
ting, or of anything that is pertinent to the inter- 
ests of the readers of this journal. We feel cer- 
tain that this interchange of information will re- 
sult in great mutual benefit. 5 
ll +9 0+ - 


THE NICARAGUAN CANAL 








The full text of the inter-oceanic canal conces- 
sion, granted by the Nicaraguan government 
to the Provisional Society, has been received 
at Washington. The concession has been duly 
ratified by the Nicaraguan Senate and published 
as a law of the Republic. The Society secures the 
exclusive privilege to construct a ship canal across 
that territory. It must be of sufficient dimen- 
sions to accommodate the largest steamship plying 
between Europe and America, aud the locks must 
be not less than five hundred feet long and twenty- 
eight feet deep. The concession is for ninety-nine 
years from the date of the opening of the canal 
for general traffic, and at the expiration of that 
period the government is to take possession in pers 
petuity, with the right reserved to the company to 
lease it for another ninety-nine years. The com- 
pany also has the right to construct railway and 
telegraph lines along the canal—public messages 
being sent free of charge. Troops of foreign na- 
tions and vessels of war will be allowed to pass, 
unless engaged in hostilities against Nicaragua or 
some other republic in Central America. An 
effort will be made to secure a guarantee from all 
powers of the neutrality of the canal, of a zone 
along it and of the sea in the vicinity of the ter- 
minal points. The organization will be known as 
The Nicaraguan Ship Canal Company. Captain 
F. L. Phelps, the President of the Provisional So- 
ciety, is now in Europe arranging for the early 
commencement of the work. 


«+o mS oo > a —— 


THE EMPORIA, KANSAS, WATER-WORKS. 





The Emporia Journal, of June 19, prints a full- 
page account of the history, construction and 
completion of what it calls the ‘ first water-works 
in the State of Kansas,” although Mr. Prince, of 
Quincy, Ill., in his annual list, mentions Blue 
Rapids and Leavenworth, in that State, as having 
a water supply. 

The contract for the present works was let to 
Messrs. Russell & Alexander, well-known con- 
tractors, and signed by all parties in interest Dec. 
18, 1879, the amount of final bill being $45,236. 

The water is collected in a “supply well,’ 
located on the bank of the Cottonwood River; 
this well is 25 feet in diameter, and 26 feet in 
depth, below surface of the ground. The price 
for excavating and walling with brick was $1,750. 
The greatest. depth of water in the well is 9 feet, 
and it is estimated to hold 35,000 gallons. The 
water flows into the well, after pumping it out, 
at the rate of 12,000 gallons per hour, which 
affords an abundant supply for domestic pur- 
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poses. The contract calls for works 


of sufficient not having all the water they want 
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capacity to pump 1,000,000 gallons in twenty- purposes. 


four hours; but it will be a long time, in all 
probability, before any such amount will be 
needed in the city, as it is estimated that the 
immediate demand will not include more than 
300 water-takers, and that 50 gallons to each will 
be ample. 

The building is of brick, 32 x 42 feet, with 
“hip” roof, and with a smoke-stack, 60 feet high. 
The cost of the building is $1,950. 

‘The machinery consists of a Holly quadru- 
plex compound condensing-engine, combining four 
engines in one, with four corresponding recipro- 
cating pumps, which may be run singly, in pairs, 
three at a time or all together, at the pleasure of 
the engineer in charge, who can connect or dis- 
connect them in less than a minute’s notice, with- 
out interrupting the supply of water. The engine 
is provided with an air-pump and jet, or surface 
condenser, by which the engineer can operate the 
pipes and valves on high, low or compound steam 
pressure, and he can change from one to the other 
at a moment's notice. This is an important ar- 
rangement, as it enables the engineer to keep up a 
supply for domestic purposes, or to supply, on de- 
mand, the extra pressure in case of fire. 

‘There are two boilers, each of sufficient capacity 
to drive all four engines and pumps at once. By 
this means, the city is assured of an unfailing sup- 
ply, as there are not only more engines and pumps 
than are needed for ordinary purposes, but a du- 
plicate boiler held in reserve for use in case of ac- 
cident. . 


**In connection with the foregoing is Holly’s hy- 
drostatic regulator, which works automatically, 
and governs the motion of the engine, and controls 
the water pressure in the mains. In other words, 
by its use, the motion of the engine is governed 
by the quantity of water required. The ad- 
vantages of this attachment are as follows: 1. Uni- 
formity of water-pressure. 2. Economy in the use of 
fuel. 8. Relief to the machinery, mains and service- 
pipes from ‘ water hammer,’ and the strain of un- 
equal pressure. 4. Relief to the engineer in his 
constant attention at the throttle valve. 5. Saves 
the wages of one man. 

‘* A fire-alarm attachment is connected with the 
engine in such manner, that when a hydrant is 
opened in town, a whistle is blown, automatically, 
in the engine-house, notifying the engineer that 
there is water needed for fire purposes, and, by a 
‘simple twist of the wrist,’ he turns on the pres- 
sure, in less time than it takes to tell it.” 

There are 75 feet of 12-inch suction-pipe; 4,087 
feet of 8inch; 4,714 feet of 6-inch; 5,181 feet of 4- 
inch; 18,953 feet of 38-inch; and 7,376 feet of 2-inch 
pipe, the total being 35,966 feet, which was fur- 
nished by Dennis Long & Co.,:of Louisville, and 
laid by the contractors, the test pressure being 175 
pounds per square inch, but which on trial aver- 
aged 200 pounds. The total cost of the works, in- 
cluding discount on bonds sold, was $51,200. 

On Thursday, June 17, the completion of the 
works was celebrated after the usual manner of 
such occasions, by the people of Emporia and 
adjoining towns. There was a grand dinner, at 
which there was not only a ‘‘ munificent quantity 
of the substantials, but a generous reserve of rasp- 
berries and other delicavies for the last course.” 
Then all the politicians of Emporia and surround- 
ing towns aired themselves in a procession, and 
allowed the “thousands” who ‘lined the side- 
walks ” to gaze on their official greatness and their 
good clothes, after which the official ‘‘ spurt” was 
made to the general public satisfaction. Four hy- 
drants were opened on Commercial street, and four 





PERSONAL, 


Mr. T. E. Calvert is chief engineer of the Bur- 
lington and Missouri River Railroad. 

Mr. Frank Shanly has been appointed chief en- 
gineer of the Intercolonial Railway, Canada. 

In recognition of his services in the construction 
of the Baturite railway, the Emperor of Brazil has 
conferred the distinction of an official in the Order 
of the Rose upon Mr. Carlos Alberto Morsing, chief 
engineer of the line. Orders were also conferred 
upon six members of Mr. Morsing’s corps engineer 
at the same time. 
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EARTH-WORK COMPUTATION, 





EDITOR ENGINEERING NEws : 

My attention has been attracted by a letter from 
Prof. J. B. Davis, of the vicinity of Michigan, under 
the above heading in your current issué (June 26). 

Prof. Davis, I am sure, would not willingly be 
the means of disseminating methods which involve 
a great amount of additional labor and are not 
even theoretically more accurate. I propose, there- 
fore, with your permission, to shed a little light on 
this subject in the interest of the rising genera- 
tion of engineers, and I claim the right to speak 
with some positiveness, as I am probably the only 
living (or dead) man who has ever practi- 
cally tested the various exact formule 
on eight miles of heavy work. I shall 
not attempt to demonstrate here what I shall now 
assert? Prof. Davis, or any other reader, will find 
abundant demonstration in my treatise on earth- 
work computation from diagrams,* which was 
published six years ago. But for the assistance 
given by those diagrams life would be too short 
for such a test, but with them it was a com- 
paratively trifling matter. Lest any reader 
should fancy, however, that a diagram is 
necessarily inaccurate, I will add that they 
give the solidity within one cubic yard 
in all cases, and almost always the nearest yard 
exact—an accuracy far greater than the most care- 
ful field work affords and therefore requires. And 
if there be any advocate of decimal precision—so 
generally mistaken for accuracy—still unsatisfied, 
I will add further that what I am about to state has 
been carefully tested on a dozen or twenty ex- 
tremely irregular solids given in Ellwood Morris’ 
‘‘Easy Rules (!) for the Computation of Earth- 
Work,” and that the results will be found in full in 
my treatise before referred to. 

The modified form of Henck’s formula which 
Prof. Davis publishes and advocates, is an unin- 
tentional plagiarism from that given in my book 
on earth-work. I devised it—more as a matter of 
curiosity than anything else—to see if the formula 
could be adapted to graphical computation. Prof. 
Davis will find the diagram which he would make 
if he had time, already constructed in my volume 
of plates. 

If in any given solid of railroad earth-work, the 
solidity be computed by the prismoidal formula, 
the result will be an arithmetical mean between 
that given by Henck’s formula, by first assuming 
the diagonals to run in any given direction, and 
then reversing them. 

With respect to comparative accuracy, the com- 
putation of such a solid by the prismoidal formula 
assumes that the surface is a ‘‘ hyperbolic parab- 
oloid.” As no such surface is exactly a hyper- 
bolic paraboloid, nor exactly composed to two 
plane surfaces, a la Henck, neither formula is ex- 
actly correct; but that natural surface has never 


streams were kept going into the air for twenty yet fallen under the eye of the subscriber—and he 
minutes. The four streams were thrown to the | has seen some thousands and actually tested sev- 


estimated height of 125 feet. At half past six, p; 


m., six l-inch streams were thrown at one time, 
and under a pressure of 130 pounds, to a height 
of 125 feet. 

There is no excuse now left to the Emporians for 


notes:"” 
Text: Vol 11. Plates. .50, 





eral typical instances—which did not approach 


*“ Computation for Diagrams of Railway Earth-Work; s 
quantities, by to nearest cubic gy 
wi and sections direct.from 
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to use for all| more ‘nearly to a hyperbolic paraboloid than ‘ 


two plane surfaces. The additional labor of, anq 
chance for error in, noting diagonals is therefore 
thrown away, as the prismoidal formula is very 
much the easiest when used, as it always should 
be, in the form of a correction of end-area solid. 
ities. 

Neither of these methods, however, is to be com. 
mended. ‘THE EASIEST POSSIBLE RULE, as it hap- 
pens, GIVES, ALSO, THE NEAREST POSSIBLE ap. 
PROACH TO THEORETICAL ACCURACY—short of com- 
puting every solid, regular and irregular alike 
by an exact application of the prismoidal formula 
—and is us follows: 

1. Compute solidities by averaging end «areas 
and use the results for all preliminary purposes, 
monthly estimates, etc. 

2. At any time before the final estimate, subtract 
the CENTRE HEIGHTS ONLY from each other of those 
solids ONLY which differ three feet or more in cen- 
tre height. 

3. Determine a correction to be applied to each 
of such solids from a tabulation of the following 
formula: 


Correction in cu, yds. = 





in which ¢ and c’ = center heights, r = ratio of 
slope and / = length of solid = 100 feet for purposes 
of the table. 

(Such a table can be made in a few minutes as it 
is required only from 3 to 10 or 12 feet ranging by 
tenths.) 

4. Determine the sum of these corrections for 
any given section and deduct them IN GROss from 
the end area solidity, for final estimate purposes, 

By this one-third the labor of computing cor- 
rectly is buta trifling amount more than by the 
most careless method. It assumes that, for the pur- 
pose of determining the correction only, the end 
sections may be considered as level sections of their 
actual centreheights. . 

As applied te any one particular solid this method 
is commonly less approximate than reducing to 
equivalent level section or of course the more ex- 
act applications of the prismoidal formula or 
Henck’s formula, but the difference is in all cases 
small and without tendency to error in either di- 
rection. As a consequence, when even as few asa 
dozen or more of the most irregular solids are taken 
together, the error becomes absolutely insignifi- 
cant. The writer found it in practice less than 
200 yards in 300,000. 

So, too, when the end sections differ only two 
or three feet in centre heights, the error in simply 
averaging end areas is wholly insignificant, merely 
giving a slight tendency to excess which is proper 
enough, if it be kept within bounds. 

The method of reducing to equivalent level- 
section is; of course, completely out of count, the 
additional labor having merely the effect of in- 
troducing a constant tendency to deficiency. 

So far I have spoken only of numerical compu- 
tation. I must, however, at whatever risk of 
seeming to puff my own work, express my aston- 
ishment that when a simple method exists by 
which. the entire numerical work of compu- 
tation under any or all of the above methods 
can be saved without the slightest sacrifica 
of accuracy—on the contrary, with a substan- 
tial increase thereof by avoiding danger 
of careless errors—professors of colleges at 
least do not inform themselves of the fact and duly 
instruct their students. It is not surprising that 
that large section of the profession who are better 
provided with pencils than brains should look with 
suspicion on a method which does not enable them 
to carry out end-area solidities to decimals of a 
yard, but educated and thinking men, especially 
those whose duty it is to instruct the young, 
should take pains to teach them—not the most 
exact way, for it is unnecessary to weigh bay on 4 
chemist’s balance—butthg best and the proper way: 

© A. M. WELLINGTON. 

CLEVELAND, O., June 29, 1880; 
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The ast meeting for the season of the Engineers’ 
Club of Philadelphia was held at the Club mas, 
No. 1,518 Chestnut street, on Saturday evening, 
June 5, 1880, Mr. Percival Roberts, Jr., Vice-Presi- 
dent, in the chair. Mr. David Townsend read a 

per on ‘A New Method for the Quantitative De- 
termination of Combined Carbon in Cast-Iron and 
Steel,” and exhibited the apparatus for this pur- 
Pwr. J. J. de Kinder read a description of an Im- 
proved Apparatus for Handling Dredged Material, 
designed ty Mr. A. E. Hall, of Boston. By means 
of this ap! us dredged material can be conveyed 
from the dredging machine to the shore with equal 
facility at any — of the tide, and without any 
intermediate handling of the material. The appa- 
ratus was illustrated by two large photographs. 

Mr. Howard Murphy read, on behalf of Mr. J. 
Milton Titlow, a paper on *‘ The Turn-table of Pen- 
rose Ferry Draw , Philadelphia.” 

The bridge that is swung by means of this turn- 
table is a through wrought-iron roadway bridge, 
91 feet between centres of trusses and without foot- 


ways. 

The trusses are of the double-cancel Pratt sys- 
tem, with inclined end posts and 411 feet between 
lower centres thereof, or about 415 feet over floor ; 
the depth at ends is 28 feet and 33 feet at centre, 
the panel lengths being 15 feet, except that at 
centre, which is 21 feet. ~ ; 

The four centre posts are equi-distant, trans- 
versely and longitudinally of bridge, and the centre 
line of the drum through each of them, it 
being 30 feet in diameter and 61¢ feet in height. 

The turn-table is built so that it may be either 
rim or centre-bearing, but at present is used as the 
latter. 

The weight upon the four centre-posts is carried 
to the centre-bearing by means of four wrought- 
iron plate-girders, 6 feet in depth and 30 feet long, 
which act as canti-levers, and are placed side by 
side 31¢ feet a , in two pairs, and at right 
angles, their ends being riveted to drum under- 
posts of trusses. One pair of girders is set some 
three inches higher than the other, the plates of 
their top flanges being continuous across and 
through their intersection. 

Within the box or space formed by the intersec- 
tion of these girders stands the cone or pivot, the 
point of which is about on a level with their to: 
flanges ; above this the Sellers Box, with 125 linea 
inches of rolling and 5614 square inches of sliding 
surfaces, and upon this the carrying-plate or 
table. 

From this heavy plate the girders are suspended 
from their lower flanges by means of eight bolts, 
and by the nuts thereon the bridge may be raised 
or lowered to make the ‘able either rim or centre- 
bearing. 

Thus, by simple construction with the same kind 
¢ sere the weights are transferred as de- 
sired. 

The live ring is formed of 51 wheels 16 inches in 
diameter and 7 inches tread. 

The weight of the bridge is 300 tons ; when closed 
and loaded, 576 tons ; weight of turn-table, tracks, 
etc., 79 tons. 

Upon the two segments of the turn-table, outside 
of the trusses, are placed on either side the engine, 
boiler, ete. 

On account of the small space, the engine stands 
parallel with the bridge, and the power is commu- 
nicated by means of friction-wheels and bevel- 
gearing to two driving-pinions on opposite sides of 
the rack, and to the two out-end sets of screws, 
-_, etc., by means of which the ends are brought 


Mr. olph Hering discussed the subject of the 
Laer eg the Delaware and Schuylkill rn 
and a e i ing sewers pro ‘ 
Darrach, Fin cekiin coverion cepaieiion 
living on the different drainage areas, the sewer 
connections and water-closets, it is estimated that 
the sewage of about 290,000 
the rivers, of which 167,500 drain into the Dela- 
and about 8,000, including’ the equivalent for the 

al , i e equivalent for the 
Manayunk into the river above the dam. 

Com these quantities with the minimum 
flow of the two rivers after a long drought, it a 
pears that at such times the Delaware water will 
not be as wholesome as the Schuylkill, but that 
both are likely to be ted above the admissible 
cariage‘eyateus, may be seco, from: the face that 

may seen 
there are only 88,100 water-closets in the city for 
150,000 houses. It is estimated that nearly 500,000 


’ Club of the Northwest | over six millioncubic feet of fluid yea 
own as the ‘*‘ Western Society | drain into the soil. 
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persons make ne use of the sewers, 


but use privy- | Superintendent of the Yonkers ‘Water Works, and 
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wells, which are periodically cleaned, but allow | 98 approximately indicated on the plan showing 


Intercepting sewers must soon carry this 
away from the city and its drinking-water. 


rly to) the 


arrangement of the engine station. 
The contractor shall furnish and lay all the 


filth | Pipes and special castings required to connect the 
Four-| Pump with the existing force and suction mains, 


fifths of the drinking-water is pumped from the | and shall do all the work of pipe-cutting necessary 


Schuylkill and one-fifth from the Delaware. 


Mr. Darrach’s sewer, to protect the Fairmount | 


pool, runs across the ci 
tween Kensington and Frankford re 
also a mile longer than if it discharged belo 
Fairmount Dam, where no water is pumped. 
Mr. Hering then described a system of intercept- 
ing sewers which he thought suited better our de- 
mands and was less expensive. 
HOWARD MURPHY, 
Corresponding Secretary. 
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At a meeting of the Society of Engineers, held 
on Monday evening, June 7, in the Society’s Hall, 
Victoria street, Westminster, Mr. Joseph Bernays, 
President, in the chair, a r was read by Mr. 
Arthur Rigg, Engineer of  Wanckehucek street, 
London, E.C., on *‘ Sensitiveness and Isochronism 
in Governors.” As the attainment of a regular 
rate of speed is the only object of the governor, it 
is an interesting inquiry how far this result is 
achieved by the sensitive and isochronous govern- 
ors, now frequently applied to steam engines. The 
irregular manner in which power is communicated 
from a piston to a crank causes periodical varia- 
tions in speed, which vary greatly in their degree 
between such classes of steam-engine as the com- 
mon agricultural type and the high-class mill-en- 
gine. Whenever there is great sensitiveness in a 
governor, it is often found that inherent irregular- 
ities in speed tell to such anextent that the gov- 
ernor becomes uncertain, runs from one extreme 
of its range to another, and produces hopeless con- 
fusion in the speed of the engine it was 
intended to regulate—giving, in fact, a worse 
result than would be. produced by a _ gov- 
ernor of the common type. This evil has been 
remedied by retarding the movement of sensi- 
tive governors, causing their movement to force 
fluids through small orifices, an unreliable method, 
now superceded by a method invented by the au- 
thor, whereby the balls overcome the inertia of a 
mass of metal as they move in or out, a plan ap- 
plicable to the usual type of governors, and 
also to those which are direct acting, fixed upon 
an engine-shaft and altering the stroke of an ex- 
pansion eccentric. Thus, such governors may be 
made to effect a more uniform regulation than has 
hitherto been attainable, and their extreme sim- 
plicity remains without attendant disadvantages. 
An illustration of the Relay system was given, 
where the governor moves a valve admitting hy- 
draulic pressure under a plunger to raise or lower 
the sluice of a turbine, and so regulate its rate of 
motion. It was finally shown that governor and 
engine should correspond in their relations so as 
to work harmoniously anes and that perfect 
regularity is unattainable, and can only be ap 
proached by providing sufficient inertia in the 
moving parts to diminish the effect of irregulari- 
ties in power or resistance until the governor can 
operate ; and that at high rate of revolution at- 
tains this condition with the greatest economy and 
success ; and that although the governor may ad- 
vantageously approach isochronism, its sensitive- 
ness must not be excessive. 





GENERAL SPECIFICATION AND DESCRIP- 


TION 


RELATING TO THE BUILDING AND ERECTION OF AN | 


| thereto. He shall likewise furnish and lay special 


castings for the purpose of future separate con- 


into the Delaware, be- | nections with force and rising mains hereafter to 
It is) 
w the! 


| be put in, and also two 24-inch gates and one 24- 
inch check-valve, the latter to be provided with a 
| 4-inch by-pass. 

The contractor shall also do all the work and 
furnish all the materials necessary to make 
thorough and complete steam connections between 
the new boiler ona the old ones, and between the 
boilers and the engine, providing also the requisite 
valves for closing these connections. 

Suitable air-chambers entirely adapted to the re- 
quirements of the service shall be provided and set, 
one on the suction main and the other on the force 
main, 

A 6-inch by-pass to relieve the engine at starting 
shall be provided and set in such manner that it 
may be operated by a wheel in the engine-room. 
| Piston, pump and valve rod stuffing-boxes shall 
| be packed with Katzenstein’s Patent Metallic Pack- 


ing. 

The steam pipe shall be fitted with an arrange- 
ment whereby the steam may be instantaneousl 
and automatically shut off from the engine at onal 
times when the speed may exceed the limits of 
safe operation. 

The best non-conducting material, to be more 
particularly named by the ‘builder in his detailed 
specification, shall be used wherever it is necessary 
and usual. 

Steam cylinders shall be jacketed, clothed with 
best non-conductor, and lagged with black walnut 
staves, bound by polished brass bands, as in present 
| engine. 
| A brass hand-rail, supported by iron stanchions, 
| all finished bright, shall be set around the engine 

on engine-room floor. 

All parts of the engine and pump to be made of 
the best materials of the kinds to be used in them, 
of the best workmanship, and of ample strength 
and solidity—the work to be finished bright where 
necessary to correspond in appearance with the 
bright work of the engine now in use. 

Such parts of the work as may not be required 
to be finished bright shall be painted in three coats 
| of the best white lead, finished with a fourth coat 
laid on in such colors as the engineer and superin- 
tendent may select. All work not bright finished, 
and situated below the engine-room floor, shall be 
painted with three coats of the best red lead. 

All bearings shall be perfectly true. 

Foundation and other bolts shall be of the best 
quality of material and workmanship, of ample 
strength ; heads and nuts to be hexagonal, and to 
be finished bright where visible in engine-room. 

All iron parts subject to the action of water 

shall, wherever practicable, be coated with coal 
pitch and oil, applied according to Dr. Smith’s pro- 
cess. 
The engine shall be furnished with a Seidert lu- 
bricator, all the requisite cups, drips, pans ; steam 
exhaust and overflow pipes ; gauges with pet-cocks 
for blowing off ; a counter; a thermometer and 
| fittings for taking temperature of feed water; a 
| key wrench to fit larger nuts on engine; socket 
wrenches for foundation, pump, cylinder-head 
|nuts and followers, and a full set of all suitable 
and proper tools for overhauling and manipulating 
the work ; also eye-bolts for all caps. 

The boiler shall be set and connected so that it 
may be worked with or independent of the next 
boiler. It shall be furnished with Ashcroft grate- 











bars and door, a damper regulator, a 5-inch safety- 
ADDITIONAL PUMPING ENGINE AND BOILER FOR | valve, escape-pipe Cacadiemdes ; 


THE YONKERS WATER-WORKS. 





(See advertisement.) 


The pumping engine shall be adapted to the 
work of raising three and one half millions of | brick work so that access ma 


blow-off cocks and pipes, two 

iron hoes, two slicers, steam-gauge, gauge-cocks 

and drips, a tube scraper, and all proper and neces- 
sary implements. 

A cast-iron door will be provided to set in the 

had to the lower 


be 
U, 8. gallons in tine nae hours, taking water | half of the shell, and a hand-hole shall be provided 


under a variable head 


the storage reservoir, | for back end of boiler. 
and forcing it through an 18-inch force-main for a 


The boiler will be worked under 60 pounds pres- 


distance of 8,200 feet to a distributing reservoir sit-| sure, shall be tested to a hydrostatic pressure o 


Yonkers may select from the beep cm 

submitted under the advertisement 

posals for the work. 
Ps boiler 

o 


: 


the 
shall be o 


the same size. 
The eee eeaneneye be 
gz them, shall be and placed m 
t proper positions in the en, and boiler- 
Engineer and 


rooms as may be determined by 








uated at a level of 185 feet above the engine-room | 120 
daily reaches | fi 


oor. 
The engine and pump shall be of such design as | out. 
of Water Commissioners of the City of 


if 
nds to the square inch, and shall be made 
of the best workmanship and materials through- 


The engineer of the Yonkers Water Works shall, 


jlans to be} at all times during the progess of the work, have 
ing for pro-| access to the foundry, works and machine shops, 


where the whole or any part of the work may be 


li be a drop-return tubular boiler, | in process of construction or of setting up; and 
same design as the boilers now in place at! every reasonable and necessary facility shall be 
-house of the Yonkers Water Works, and | afforded him to ascertain that the work and ma- 


| terials are in full accordance with the plans and 
| specifications. 

The contractor shall be entirely responsible for 
the duty of the engine, the capacity of the pump 
and the strength and good working of every part 
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and of the whole of the machinery ; and he shall 
keep the same in good order and repair—replacing 
all ken, defective or inadequate parts during 
the whole time to be named in his proposal for this 
purpose after the completion of the work—he being 
at no expense for the ordinary and usual expenses 
attending the working of the machinery while it is 
in order. 

e contractor shall agree to save harmless the 
Board of Water Commissioners, the City of Yonk- 
ers, or any of the officers of either body, from any 
claims, damages or actions that may grow out of 
the use of any patented part to be applied or used 
in the work. 

Work or material of any description upon which 
any payment or part payment shall be made shall 
become the exclusive property of the City of Yonk- 
ers ; but this ey re shall not be construed 
as binding the of Water Commissioners to 
accept and finally pay for any work that may not 
be in accordance with the plans and specifications. 

The Board of Water Commissioners may, at the 
expense of the contractor, insure all work upon 
which any payments may be made against all risks 
and loss by fire or water, or damage or loss in 
transitu to the value of such work or materials-— 
the insurance to terminate upon the delivery of 
the property insured at the pumping station. 

Payments shall be made in taetaihorenta, to be 
hereafter agreed upon, according as the various 
parts-of the work may be finished, delivered or set 
up—provided, however, that 15 per cent. of all 
payments will be retained untii the final accept- 
ance of the work, at which time one-third of the 
15 per cent. retained will become payable, and the 
rest upon the expiration of the time during which 
the contractor is to keep the work in good order. 

The work shall be deemed to be accepted by the 
Board of Water Commissioners when the engineer 
of the Board shall truly certify that the work has 
been finished complete in every respect in accord- 
ance with the specifications, and when he shall 
have tested and certified the capacity of the pump 
and duty of the engine to be equal to the purposes 
guaran j 

Deductions, to be hereafter agreed upon between 
the contracting parties, shall be made from the 
contract price, to cover any deficiency that may 
appear in the capacity of the pump and in the duty 
of the engine. 

The duty trial shall last twenty-four consecutive 
hours, and shall be conducted by the engineer of | 
the Yonkers Water Works; but in case the con- | 
tractor shall disagree with the results as determined 
by said engineer, a new trial shall be made by an- 
other expert or engineer, to be selected by the 
Board of Water Commissioners and by the con- 
tractor, and his certificate in relation to any points 
at issue shall be of like effect as the certificate of 
the engineer of the Board of Water Commissioners. 
The expense of such additional trial to be borne 
one half by the Water Commissioners and one half 
by the contractor. 

The Board of Water Commissioners will, at its 
own expense, execute all the work of excavation, 
timber and masonry, necessary for the foundation | 
of the engine and pun and for the boiler setting. 

The foregoing specifications are intended to be | 
general and descriptive of the general character of | 
the work that the Board of Water Commissioners | 
desires to have performed, and they are to be em- | 
bodied in the detailed specification to be presented 
with each proposal, so far as they may be appli- | 
cable to the construction offered. 

Bidders are required to furnish, in addition to | 
what is required by the form of proposal, hereto 
annexed, sectional plans of the engine and pump | 
and of the foundations, on a scale sufficiently | 
large to show the plan distinctly ; and a detailed | 
specification of all parts of the work, excepting | 
foundations, to govern the construction of the | 
same, 

Plan showing arrangement of engine-house will | 
be furnished on application. 

W. W. Witson, 








Engineer and Superintendent. | ing figures in this plate, and they may generall 
ae iene a | be described an i r with -t i 
THE estimate of the cost of a system of sewerage | Out of one solid piece 
for Lafayette is, in round numbers, $160,000. | curacy can be insured in theturning and shaping; 
= jet | the end is fitted and finished, and then cut across, 
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A PRACTICAL TREATISE 
STEAM ENGINE! 


ARTHUR RIGG, M. E., Lonpon, Ene. 





A modified type of marine connecti 
is coming into very frequent use,,espec 
comotives and high-class station 


engines. Sev- 
eral different forms are represen 


by the remain- 
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iron, so that great ac- 
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ing to the wear which has taken place, . 


that the brass bearing only lightly touch... — 


the crank-pi ’ thereby avoidin e€ frictic j 
takes place when the brass is tightly tone 
against the pin. oe 
A very neat form of connecting-rod is piven, 
Figs. 5and 6. The head and edges of the roq 9. 
all turned in a lathe, and a suitable hole js bose " 
receive the brasses, which have a flany:. = 
front side only. They can be fitted accurately int 
the rod before it is cut across, and the two turn, i 
cap-bolts pass partly through the brasses, anq rs 
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prevent their turning round when at work ; the 
inner end of the rod is a simple boss, with a hard- 
ened steel bush inverted and held from turning by 


a stud driven partly through it. 


. 8 shows a side elevation, partly in section, 


Mr. F. A. Florel has verified the old observations in | the metal removed by the cutting-tool, affording | of one of the standard connecting-rods used on the 


regard to the temperature of the water of frozen lakes | sufficient s 


by determini e temperature at different depths of 
the Zurich e, Switzerland, which has for the first 


frozen over entirely. His results were : 


Depth. Temp. |Depth. Tem 
Feet. . F.| Feet. Deg. F 
ee eS See M2206... eee eeevees 38.7 
A RGRRORGRAIRR ES, = SR RY eine 8 
REE IES 37.2/205.3.......,.... vee. - 38.9 | 
98.4... BER re De Se 

WO MiSs Ai: <4 4; Sic one Sea PR DBOOD.... 00. .0es-seess ive 39.0 | 

SUM, 5 iad ioc situa boa RMI Doi cis scan cvieok kp es 

MNS ky vce wna DR STMMII 505. lodasaieeis 39.2 
It will be 


-_ 


seen 
er depth is reached, a fact tha’ 


of water in reaching its maximum density at a temper- bol 
ature of 374 degrees. 





to allow of the necessary tighten- | London, 
eee —. Pee — are spe Sete oe end is ees with a strap yarn by a 
r t side and out, and can easily re-made in ugle cottar, rap from 
time, within the memory of the present generation, been | common lathe without hand-fitting: they are kept SA toate 3 Suttle aiken 2 

_|in place by the wrought-iron cover secured b 
_| Strong bolts, while the flan 
| movement. 

Fig. 4 shows a semi-solid end 
of the best classes of portable engines. It is 
| vided with an oil-cup fitted upon the cover. 

_fprccesar? wid secured in the o 
that the temperature increases as great. | tween the cup and the T end of thé rod, a number 
od. @ r oe Sues strung wu 

en it is necessary to screw u 
oue or more of these washers are taben out 


ges prevent lateral 


employed in some 


inary way, but be- 


explained by the anomaly | Of ve the bolts, with the * 


| tional area about 
the bottom of cer ee 


opening; and there is ent slackness between 
the bolt and the hole through which it passes, to 
allow of the cottar drawing up the brasses as they 
wear. The largest end, shown in section, by fis. 


7, is bored out to receive brasses of a simple rin 
form without any flanges; and the bolts whic 


hold the in its ly through 
these b in aia prevent (en rl running 
owt, or oles are drilled dow» 





On the 


Brighton & South Coast Railway. The 


of rendering their sec- 
to the area at 
and so render 
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elastic; for it has been found that 


them uniforml : 2 
sudden al in the seetional area of a bolt 


have the effect of weakening it considerably. A 
great object in designing connecting-rods, shown 
ip Plate XLIX., = meets = them se fer | 
as possible machinery, without the aecessity for | 
much ead-tabor. 





Falabella ncmerynhcerqnemmas aeiacndinsangenaneh eee ane 


ENGINEERING AS A DEVELOPMENT OF MO 


D- j 
ERN CIVILIZATION.* 





Less than ten days ago I was surprised by a tel- | 


egram announcing an invitation from the gradua-' important work of every kind in the hands of en-| 


PLATE 


ting class to appear before you and address you on 
this interesting occasion. 
An abler and a longer time for thought. 
= well he ccoupled at such « time. 
evertheless, as one who has agers explored 
can give information to another who is 
just on aj y it, [can do no 
ess than answer the est, offer such coun- 
ocl an seuns $0 tne fitted to young men about to en- 
ter upon their professional career. 5 
I have chosen no special topic for discussion, as 
under other circumstances I might have done, but 
prefer rather to talk of the subject of en- 
that aspect which 


ineeri 
rinaadiote de ataion Tate te give. I would 


(ar eyiorigiaees 
ee Mem. A. S. 
ot the N. Y. and Brooklyn Bridge; 
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speak to you therefore of engineering as a develop- 
ment from our modern civilization. 

The name, engineer, as at present used, was first 
given to the builder of dykes, canals, water-works 
and the like; then to builders of railroads, bridges, 
etc.; but it has come in our day to have a much 
broader meaning, and is applied to the scientific 

ers of mines, gas works, ship building, me- 
chanical operations. chemical works, sewers and 
drainage, agricultural works, and, perhaps, latest 
of all, to expérts in the use of electricity. 


In fact, there is a growing tendency to place all 


XLVIII. ———— 





gineers, so that, instead of employing scientific 
men to construct works and then turning them 
over to untaught men to manage, it is found to be 
altogether the most economical to pay for the best 
talent for their eeneorontt management. We may 
expect, therefore, that as the pee applications 
of science increase, so will the category of engi- 
neers be enlarged to embrace all whose profession 
it is to control or utilize the forces of nature, to 
anand erect structures, or to supervise and con- 
1 the operation of any enterprise requiring sci- 
entific management. 

The first engineers were men who had to work 
without precedent, having no knowledge of the 
materials they were to use or the forces to be con- 
trolled and atiairsngise pom that furnished by 
their own . 
men whose names have 
in the profession,—the men whose best works have 
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| been models and whose failures have been warn- 
| ings, were men of keen insight, careful observers 
and experimenters, men of industry and of large 
administrative ability. 

As the profession itself has been a development, 
so has there been a development in practice. The 
crude methods of measurement of the past, have 
given place to those more refined. Experiments 
and observations, which were sufficiently precise 
for the wants of the time, have been revised and 
newer and better results recorded, and new adapta- 
tions and uses developed. The parts of a structure, 
formerly proportioned by ‘‘rule of thumb,” are 
; now adjusted accurately, to meet to the best ad- 

vantage the strains to which they will be subjected, 
with safe margins for all contingencies. 

The process of refinement in measurements can- 
not be better illustrated than by a recently pub- 
lished notice of the standards used in land survey- 
ing, in the city of Providence. 

The oldest deeds refer to a certain eighteen-foot 
pole, no longer in existence. Later deeds refer to 
the ** Old Providence measure,” which was based 
on two ten-foot poles asa standard. These poles 
were found to differin length from each other, 
one inch ; and in defining property under these lat- 
ter deeds, a mean of the two poles has to be taken 
as ten feet of length. Now the standard consists 
of two steel bars, each ten feet long, carefully com- 
pared at a certain temperature with the govern- 

| ment standards at Washington, and made as exact 
| as micrometric measurement can muke them. 
A few years ago, rods like these were supposed 
to be unchangeable in length, but now it is discov- 
| ered that slow and minute molecular changes take 
| place in metals, causing slight variations in dimen- 

sion so that the standard of to-day may not with 
| exactitude be that of a century hence, and the 
| vexed question of standards is likely to have an- 
{other tield of contest, in addition to that of the 
meter and foot. 

Let me illustrate farther this process of develop- 

ment. You areall familiar with the wonderful 
| discoveries in electrical science made by Faraday; 
| but it remained for the combined efforts of many 
acute minds to work out the system of delicate 
measurements and adjustments which has given 
the electrical engineer such signal triumphs as are 
seen in the ocean telegraph, the electric light, and 
| the numerous other uses of electricity now so in- 
| dispensable to the civilized world. 

The theory of the propagation of sound by wave- 
motion has been established for many years. It re- 
quired the investigations of a Bell, a Hughes and an 
Edison to develop those simple instruments, the tele- 
phone and microphone; and of a Meyer to perfect 
another useful instrument, ‘not so well known, 
called the topophone. By the use of this little in- 
| strument, the direction from whence a sound pro- 

ceeds can be determined with certainty, even in 
the densest fog, and it will possibly go far toward 

reventing such sad calamities as that which be- 
fell the Narragansett on Friday night last. 

Toricelli discovered the phenomenon called a 
vacuum. It is only by the perfected apparatus of 
the present day, however, that the internal pres- 
sure in a glass vessel can be reduced to the fraction 
of a millionth part of an inch, and the beautiful phe- 
nomena of repulsion among the separate atoms of 
air (called by fessor Crookes the fourth state of 
matter) made visible to the naked eye. Who knows 
but that some new field of engineering awaits de- 
velopment from this and kindred discoveries ? 

Take one illustration from a more professional 
point of view. the use of iron and steel. In the first 
iron bridges it was thought altogether bsst to use a 
large preponderance of cast-iron. It was known 
that wrought-iron was much the more reliable, but 
no one knew how to use it. Finally, by the intro- 
duction of tools of precision for drilling, facing and 
turning, improved forms of structure, and a better 
distribution of material, wrought-iron entirely 
superceded cast-iron. 

Engineers, still urged on by the demand for 
structures of greater magnitude, in orderZto make 
them lighter, and possibly reduce their cost, began 
looking to the stronger material—steel—as a su)sti- 
tute for wrought-iron. The great hindrance to its 
introduction was its lack of uniformity and the 
consequent uncertainty in strength. When the 
demand arose, manufacturers and chemists the 
world over, having learned what was required, 
turned their attention to the prublem; and, 
through the efforts of such engineers as Bessemer, 
Siemens, our own Holley, and others, the point has 
been reached where, with entire certainty. we can 
use steel under strains at least one and a half times 
as great as these which are safe for the best iron. 

Experience teaches, however, that such results 
¢an only be reached by refined methods of analysis 
and manufacture, watching everything from the 
melting-pot, or converter, to the finished structure. 
ing or Cooling, pusching instead ‘of Griliieg holee, 
I or Ps 0 . 
a Geen toking bales after drilling them, have 
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ultimate strength. 

All advancement in engineering know 
practice has been made by just such care 
vation and painstaking experiment. A certain 
method of accomplishing a result is reached which 
for the time being is a finality. Then some search- 
ing mind begins to question and examine the mat- 
ter; investigates it more thoroughly, makes new 
experiments, discovers some source of error, a more 
advantageous use of material, or a new see 
i scientific facts, and another step forward is 

e. 

In no profession is it more true that ‘‘ we build 
on the labors of those who have gone before us ;” 
and it is no less true that every success of an en- 
gineer enables him to advance to something higher, 
more grand, more noble, in his individual work. 

What a grand future then opens before the ek 
fession, when the achievements of the past, and the 
rapid progress of the present are reviewed. The 
magnificent single span of the East River bridge, 
stretching 1,600 feet fro 
threatened with a rival at the Firth of Forth, Scot- 
land, where two such one are projected. 

The elder Roebling, the first to conceive and make 
practical such immense spans, shows distinctly in 
one of his phiets that a span of 3,000 feet is 
within the bounds of possibility, or, in other words, 
that we may yet see a suspension bridge spanning 
an opening of over half a mile in a single stretch. 

The Suez canal is no sooner completed and made 
to pay, than the pies undertaking is proposed of 
dividing the Isthmus of Panama, and one of the 
graduates of this institute, Mr. Meunocal, is taking a 
prominent position in the enterprise. 

In just so far, however, as engineering progresses 
toward perfection as a science, or advances in the 
number and magnificence of its achievements, so 
much the more difficult is it for any one man to 
rise pre-eminent above his fellows. The number 
of really able men is greater than ever before, but so 
many undertakings are completed every year, that 
they have ceased to be wonders, and it come to 
be expected that a work formerly requiring a score 
or more of years for completion, shall now be built 
in two or three . 

The anxious thought and skill in planning, and 
the watchful care and vigilance in executing given 
so unceasingly by the engineer in charge are soon 
forgotten, but the structure into which, if he has 
been faithful, he has put a part of himself, remains 
as his monument. 

Few persons appreciate the mental or = 
taining to the construction of any large work. The 
element of cost is necessarily restrictive, and is fre- 
quently the controlling element in a design, the 

roblem often being much like trying to fill a quart 
bottle with a pint of water. 

Next is the be consideration of safety, so that 
the public and all concerned may be secure against 
loss of life or property, all requiring diligent study 
and conscientious work. 

After the plans are perfected is the responsibility 
of specifications and contracts, and of seeing that 
the work is properly built and that no inferior 
workmanship or material enters into it. 

Last of all is the care for the lives of the work- 
men under charge of the engineer, that they shall 
he secure from all unnecessary risk. 

Such responsibility demands ready wit, scientific 
knowledge and thorough conscientiousness, such 
as fita man for and make him worthy of success 
in any walk of life. It is to be hoped that the 
time will yet come when meritorious ineers 
will receive rewards more in keeping with their 
devotion to duty, and when inferior men will not 
be placed over them by influential friends, but 
that promotion shall be in accordance with merit. 

And now citizens of Troy let me say a few words 
in behalf of the Institute. 

‘I speak that I do know,” when I say that up 
to the present time its graduates have teken the 
first rank among men of the profession, and have 
been sought after in preference to those from other 
schools. 

Not a few of your own sons have been fitted by 
it for lives of usefulness and honor, and the influ- 
ence of its graduates has been felt in your manu- 
poncmnamnanl pa railroads and the improvement of 
your canal navigation. 

It will not do, however, to rest on past laurels ; 
the world moves so fast that he who hesitates in 
the race falls irrevocably behind. Other schools 


| ing institution sends a photographiat 
| the East River bridge and other aoe in 


| 
| 
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now to be looked after, lest a sacrifice be made in | such moderate funds as would enable them to ob- 
| tain books, itive lans, photogra 
inst bepstodenemiaaaete seats eeu en 


, and such 


obser- | apparatus and other helps as would enable them 


_ to teach the best practice of the day. A neighbor- 
larly to 
e vicin- 
ity of New Yerk, to seize upon everything, either 


| temporary or permanent, which may be of use in 
an engineering course, 


ially such details as 


are not found in books. e cost is comparativel 
little, the value : 


Whenever the time comes that an equally 


| course of instruction can be obtained elsewhere, 


the item of expense (which to many a worthy 

oung man is of controlling consequence in select- 
ing a school) will cause a diversion of students to 
more favored institutions. This can only be 
averted by endowments, and it rests with you to 
provide the funds. It is for you to complete that 
which is begun ; so that as in the past it has been, 


2 Rive | so this Institute may always be—a pioneer in build- 
ier to pier, is already 


ing up the grand structure of science. 
Gentlemen of the Graduating Class: Twenty-five 
years ago, in a small hall in this city (for that was 








the day of smaller things), I received, as you have 
now, received the degree of civil engineer. 

It is worth while to inquire what this diploma is 
for which you have gone through such hard work. 
Does it mean that you are fully competent to at 
once undertake the greatest engineering work ? 
Surely not. It means rather, that a well arranged 
course of study has been gone through with, by 
which your minds have been trained to logical 
methods of thought, making you able to distinguish 
between cause and effect. to analyze complex phe- 
nomena and discover underlying laws; to synthe- 
size things diverse, and reduce them to order and 
system. You have learned something about 
natural laws and operations, about structures and 
methods of work, but you are as yet on the 
threshold of the great mass of ——— knowl- 
edge. Your acquirements, thus far, are but tools 
with which to begin work. It will be a great mis- 
take if you consider them all-sufficient, and neglect 
to forge others by your industry. 

(TO BE CONTINUED.) 
me mere 


STANDARD RAIL SECTIONS. 


EpiTorR ENGINEERING NEws: 


Str :—The question of standard rail sections has 
been long enough studied with the aim to unite 
the interests of both consumers and producers of 
rails. With this view in mind, and asa rail in- 
spector, I designed and published in 1870 a series 
of standard rail sections, of which the two weigh- 
ing 50 Ib. and 56 lb. per yard were very largely 
adopted for American railways ; they are equally 
broad in the base and the height, ak were made 
in iron. When steel came into use for rails, I was 
called upon to design forms for steel rails, and pub- 
lished a new series of standard rail sections in 1878. 
These are higher than the width of the base, the 
web and flanges being somewhat thinner, owing to 
the greater facility in rolling steel than iron. Of 
these the 50 Ib. and 56 Ib. sections have also been 
very largely adopted in America. In fact since 
the revival of the American rail trade in this coun- 
try there are hardly any other sections asked for, 
and makers are deriving great benefit in being re- 
lieved from the numerous sections which, besides 
the cost of rolls for each one, cause great delay in 
executing orders. Unhappily, however, the publi- 
cation of the two sets of sections—the new and 
old—sometimes causes a confusion, and in order to 
explain and avoid such, I have often been called 
upon to give a consultation, but have thoughtjit 
more efficient to explain matters through your 
widely circ paper, to the railway engineers 
as well as the rail-makers. As drawings have been 
extensively distributed since they were published, 
it would now suffice to point out the difference so 
as to distinguish the old from the new. This can 
be done in two ways, first by entering them, the 
new and the old, or by the year of publication, 
1870 or 1878 respectively, or by the dimensions, 
height of rail, or width of flange for the respect- 
ive weights, 50 lb. or 56 Ib. per yard. To call 
them by iron or steel would be less efficient, inas- 
much as the old sections formerly made in iron 
are now often made in steel for maintenance and 


renewals of old roads, in order to keep the same 


are fast a receiving endowments, | fishplates. The benefit in the new ones, although 
i 


building up libraries and _ establishing 
laboratories for the study of materials in con- 
struction, and you are in danger of losing your 
prestige. 


| 
i 


hysical | more advantageous in constructing new lines, is 


not so great as compared. with the inconvenience 
of having two sections of fishplates on the same 


The minds are agreed, in saying that theory | The old sections having been down in America 
alone cannot make an engineer, and that the pro- | for eight or ten years must certainly have proved 
fession is eminently one requiring thorough practi- | good, as they are now so much asked for, and it is 


cal knowledge. 
Not only bouts the professorshi 
tute be endowed and a physical | 


of the Insti- | can 
ratory built, | ments in ado) 
but the professors should have at their command 'old, and they wi 


very gratifying to find that the Ameri- 


these sections, both new and 


ilway engineers have united their require- 
naturally derive the benefit in 









































obtaining the rails cheaper and quicker than ; 
every one should have his own sechon. ah 
My object has thus been reached to a very great 
extent. Ihave no pecuniary advantage in cithe; 
the old or new sections being adopted, and unlegg 
I have the inspection entrusted to me, I could not 
be accountable for any correctness, neither as to 
sections nor quality of the rails, ostensibly made 
to the so-called ae section and specifica. 
tion. ours eo 
C. P. SANpBERG. 
19 Great George street, Westminster, London 
Eng., May 3, 1880. 
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SPECIFICATIONS FOR SUPERSTRUCTURE To 
BROADWAY BRIDGE, ROCHESTER, \IN. 
NESOTA, — 


(See Advertisement. ) 
The structure to be built in accordance with ac- 


companying plan and diagram, which are made a 
part of these specifications. Said plan and diagram 
are intended to co-operate with these specifica- 


tions. Anything shown, either written or other- 
wise, or plan or diagram, and not stated in specifi- 
cation, or vice versa, to be executed the same as 
though shown or stated in each or all. 

Quality of Material.—All iron shall be of the 
best quality, free from any imperfections affecting 
its aaa Wrought-iron shwll be double-rolled 
from the muck bar. It shall not break under a 
strain of 50,000 pounds per square inch. Shall 
show an elastic limit of at least 22,000 pounds per 
square inch, and shall stretch twelve per cent. of 
its length, before breaking. 

A bar one and a half inches in diameter shall 
bend 180° to a radius of two inches without sign of 
fracture. 

Timber shall be free from black or rotten knots, 
or any imperfections that affect its durability or 
strength. 

Workmanship Iron.—All pin-holes to be bored 
out. . No error in length between pin-holes exceed- 
ing y's of an inch s) be allowed. Allconnecting 

ins to be turned to not more than ,4 of an inch 
ess diameter, than the holes they areto fit. Truss 
bars to be in perfect adjustment when structure is 
completed. 

Sleeve-nuts to be used in all counter, diagonal 
and lateral rods, unless an adjustment is provided 
in some other manner. All screw ends to be so en- 
larged that area at root of threads is somewhat in 
excess of area of the body of the bar. 

Truss bars to have section across the eye equal to 
one and one-half times the area of the bar. Wash- 
ers to be used at each end, upon all packing and 
other bolts, where bearing comes upon timber of a 
diameter of five times the bolt. 

Riveting.—In splice joints of lower chords, the 
rivet holes must be drilled (or reamed out, if 
punched), not more than slarger than the size 
of the rivets. The rivets, when iven, must com- 
— fill the holes. The rivet heads must be 

emispherical, and of a uniform size for the same 
sized rivets throughout the work. They must be 
full and neatly made, and be concentric to the riv- 
et holes. 

The several pieces forming an end drace, and 
the detail at both ends, also, the lower-chord bars 
and splice pieces and plates for bearing, when 
riveted together, shall be free from twists, bends 
or open joints. 

orkmanship—Timber.—All the timber work 
shall be accurately framed and eer wecarel, 
excepting plank, joists and curbing, to planed 
smooth on all sides. Planks to be spiked down 
with eight boat spikes seven inches long by quar- 
ter of an inch square to each plank. 

Top-Chord Covering.—To made of shingles 
laid upon boards as shown. All that part of roof 
boards that comes in sight to be planed. Roof to 
be capped with ridge boards five-inch by one-half 
inch of clear lumber. Shingles to be the best the 
market affords and laid in the best style of the 
art. 
Painting.—All iron work shall be cleaned and 
painted one coat of oxide of iron and linseed-oil 

int, and all machine-cut work coated with white 


ead and tallow, attheshop. All inaccessible sides 
or ends of timbers to be th 'y painted two 
coats before erection. Also, ‘of the chord- 


covering that comes in sight from uny point of 
view, including shingles and ridge boards, also 
railing, to be painted two coats, ‘ 
Miscellaneous.—The contractor to furnish all 
material and labor of whatever kind necessary to 
complete the bridge in every particular. One floor 
joist will have to be used at each end in excess, 
and the floor plank will measure 184 feet 6 inches 
over eae work in all its details to be _— 
a good workmanlike x according to the 
best ideas heretofore oe ieies tor performing such 


Bids to name a gross sum for entire work. 
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WOOD PRESERVATION. bountiful supply wherever the present canalization ex- y cee, lately, these have been obliged to 
at ae the parched and thirsty. Notwithesandigg all. that hae | gx tn dail — Teewecen 298,000,000 end 
to meet a Vy want tween 000 anc 
“ew ists and — a s of Wood, | icon most industriously circulated and published re- | 37,000,000. It will thus be seen that the present supply 
- garding the personel of of the water-works, it is to be| from the Cochituate and Sudbury River sources is 
. a Committee of the American *s presence has at adequate to carry the city beyoud any emergency that 
aie —_ vil Engineers, appointed to 


ete Preservation of Timber, earnestly solicit 
emer ot concerning past experience in the im- 
pregnation ge pee aaa of that material. 
PParticulars of failures in this country, and if 
possible, the reasons, therefor, are especially de- 
sired. Also, information on the following points, 
in each of the processes, which may have been 


. Kind of Timber operated on—green or dry— 
ie dimensions, etc. 
2. ingredients injected. 
8. Quantity injected per cubic foot or tie. 
4, Mode of application, process, = employed, 
degree of heat, pressure, vacuum, e 
5. Subsequent use and wenn of timber 
Crile er or track). 
of oo and comparison with 
life of un 
This and any general information on the 
subject is respectfully solicited. 
Replies can be mailed to the Chairman of the 
Committee. 
B. M. Harrop, Chairman, 122 Common street, 
New Orleans, 
G. BOUSCAREN, 82 West Third street, Cincin- 
nati, O. 
E. R. ANDREWS, 10 Warren street, New York 


City. 
i W. BownirTcu, 60 Devonshire street, Boston, 


Mass. 
Cot. Geo. H. MENDELL, U. 8S. Enginneer, San 
Francisco, Cal. 
J. W. Putnam, P. O. Box, 2,734 New Orleans, La. 
Committee. 


2 
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Dr. Schleimann is building the finest private residence 
in Athens and intends to have it fi in the fall. 
The floors th it are of stone mosaic, and the walls 
are elaborately ted in Pompeian style. In one 
room are wall- tings of the excavations at Troy, and 
in another of floor. 


or. In this mosaic 
ae on the wall, 
is the curious symbol which the doctor found so 
Sramlant bothet Troy and Mycene, and which he seems 
to hare ee eee coat-of-arms. It 
ort be iabe on ancient vases, discs and the like, 
and is, he thinks, the symbol of the holy fire. 

The railway up the sides of Mount Vesuvius, just com- 
pleted, runs along a road steep as a ladder or a fire es- 
cape, and eight hundred and sixty metres in length; but 

as regards danger, it is reduced to a minimum. It is 
not a train in which the passenger travels, but a single | 42 

dap ccm Sons Signe «egy ten eee © and as -, a 
‘ing cortlaae starts, another, 
on ener the uae elena of 
ae sua teat 
sce ; 
bt emotion of 


perfect security. 
atte seamed ‘ou can scarcely be 
to the edge of the crater for the com 


convenient path, = which a 


y aoe a 
winding ex 

heavy, or feeble can walk with thse 
Engineeri 


ing states that the caghaiey with which the 
railroad from the Indus Valley to Sibi, «at the mouth of 
the Bolan Pass, has been constructed, exceeds that of any 
similar work in the ee States, the country of fast 
railroad The distance from , in 
Feng Ah Bo Sibi is 184 miles, and the railroad over 
this distance was completed in 101 consecutive days; 
last -two miles ture month—from 
December 14 to January 14. The rails 


so constructed 
er ita on a level 


acta iite wiitien 
said to clamber to 


al 


with Calcutta. 


of the Lakken bridge 
will be 625 feet. 







































ee tothe uses of the 


is likely to occur, and that without any restrictions on 
public.—Rio News, May 15. 


the use of water, as insome former years. The people 
who are depenlent on the Mystic supply are not so 
fortunate, however, and the chances are that unless 
there is rain within a reasonable time the Water Board 
will be compelled to regulate the use of the water. The 
lake at the present time is 3 feet and 3 inches below 
high-water mark, or 2 fvet and 2 inches lower than at a 
Ses period for a number of years.—Boston 
ourna 


ep oe meee 

MeacHam & Wriaut, of Chicago, have the con- 
tract for 15,000 barrels of cement for that city at 
$1.30 per barrel, less a rebate of 30 cents each for 
cooperage. 





GENERAL I INTELLIGENCE. 


— oo 
See La ELECTRICITY. ° 
We solicit and are alwa pleased t ——, > these 
mns any items of interest t that may be furnish Norristown, Pa., wants a system of fire-alarm. 





Bismark, Dakota, is to have a telephone exchange. 


GAS AND WATER. Tatas wil be put up next week for the North- 


Stratford, Canada, is discussing water-works. 


‘ ampton, xchange, which will include Holyoke, 
The ——s system of the St. Paul water-works Northampton ‘eee. Florence, Leeds, Hayden 

is being exte ville and Williamsburg. It will opeu with 100 subscrib- 
The bids for npeiene Se ae for the water de- | ers. 

partment of St. Louis will be opened July 22. H. C. Spaulding, of Boston, and Oliver Warner are 
There is now a p that the ome heating pro- | arranging for a wholesale experiment in lighting Hol- 

ject at Minneapolis be revived at an early day. yoke, Mass., with electricity. Theapparatus will be run 


The ao of Amherst, Mass., have been tested, the 
nem being sufficient to throw ‘water over any build- 
ng in the city. 


Adams, Mass., is in trouble about the impurity of its 


with power ‘from the new wheel- -pit which the water 
power company are going to put in for their Cabot street 
mills. A tower will be built 200 feet high in some cen- 


tral locality, and the peek will 


ve to see how 


water supply. A quantity has been sent to the State much of the city can be lights: . 
Board of Health toe analysis. A rather elegant manner of an magnetic at- 
The Cherry Valley Iron Company, of Letonia, Pa. traction in water has been introduced by Obalski. 


He suspends two magnets in a dish of water, o their 
opposite poles more remote than at the distance the ry 
would attract each other in the atmosphere. It is seen 
that as the needles are ones they very perceptibly 
attract each other. It would seem, therefore. that 
while water diminishes the weight of bodies, it does not 
obstruct their magnetic relations, but rather affords 
them fuller scope. 


has laid 300 yards of ht-inch cast-iron pipe to convey 
steam to operate its rolling mill. 
Superintendent Walden of the Water Board of Lynn, 
issued a request for the citizens to economize 
in the use of water from the public supply. 

The Board of City Works, of Brooklyn, N. Y., will 
probably place a restriction upon the use of water, as 
the long drought has considerably diminished the stor- 
age supply. 

Chester, Pa., is happy now, for the reservoir has beén 
cleaned. It has been given athorough scrubbing and 
whitewashing, one compartment being done at a time, 
so that the city should not suffer for water. 

The water commissioners of Holyoke, Mass., have just 

hased 100 tons of pipe, from eight-inch down, at 
$32.50 50 aton. Last year they oes similar quantity, 
just before the rise, at $25, and then the price has 
m $48 or higher. 

The Geo. F. Blake Manufacturing Co., has just re- 
ceived a contract to furnish two 10-inch plungers for the 
new aoe in of construction at Stillwater, 
Minn. 1 & Co., of St. Louis, are the con- 
tractors tos r building the works. 


The artesian well sunk at Lutz & Son’s brewery, Alle 
feet” Pa., struck a fine flow of water at a depth of 350 
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STREETS, DRAINAGE, ETC. 


— improvements are in progress at Mankato, 
inn 


Extensive improvements are in progress in the parks 
of Allegheny, Pa. 

The Board of Public Works, of Milwaukee, Wis., 
awarded extensive sewer contracts last week. 


The damage to the streets of eee, lowa, by the 
recent floods aggregate at least $5,006 

The Springfield Republican is authority for the follow- 
ing statement : A Streetsboro (O.) rv across a marsh 
sunk out of sight the other night, leaving a lake of pure 
water 13 rods long and 15 rods deep, in which eyeless 
fishes were found, one of them weighing six pounds, 


ota Cit Rar aeeieees of Milwaukee is not in favor of 
proposed intercepting se wers on the Menom- 


w pera oe or ar ameniee else, unless they are built in accord- 
dee Soa a es = <= ance wit! a well-defined and general system for the en- 
in the park, at a cost of $2,700. 0 oy. He is now occupied in locating and establish- 
The aeeene f distribution f — system with such devices and connections, so that 
con’ or a.com system of dist ion for either the r the Menomonee—east, west or south sides—can be 


orks has been awarded constructed in part or jointly. If built in part, he pro- 
poses this arrangement to make the construction, so that 


te and oak shat 1,100 ms of 12, 8 and 6-inch pm a balance is put in they will form one complete 
| Bibs, 80 —— 45 hydrants. H. M. Blake is Chiet The followin —— were received for building sewer 
Geo. H Norman, gS ” water contractor for At- ay 
lantic City, N. J., proposes to provide a complete water Alex. ( Campbell, Boston Dahan. - $198,765.08 
—_ with ag tee to furnish all the water that & Seully, 8t. Louis... 161,088.80 
from the mainland, with a s of | Owen Goan Waipomes Baltimore. 151,226.60 
hydrants for fire purposes, in return fora Gg pour Charles M , Columbus........ 134,073.00 
seems to be a very general feeling rena Morn man, ae ced be Bbseitiabinn-noniveds 132,447.68 
toward accepting the Kelly, Fraction’ 3 & Gormley, « ‘olumbus 127,429.00 
The a aera a away the old — Caries W. Strone, Cleveland 1,048.8 
Racer been com nm . . 22, . 
are all laid the mound to the river-front aoe the | Hill & MeKechney, Columbus... aveg on: sa Hi 2% 
ee Sn wien encsbeda shape 6.75 
Spring street route: Water-pipes have been laid con | 2 riche & Minton, Columbus...... 111,960.86 
necting with the city mains, and affording what is es- Knights & Kennedys, Columbus i 
timated an am asnple ly for the purpose. The pipes | RRlehts & Kennedys, Colum eonee 
are so arranged as to deliver one stream which is to be Wods Conmpeen Oe, an 197 088.00 
used to soak or soften the earth and make it the more Fornoff & Son," ac Saas 913,680.33 
easily cut away by as eveomn forced from the nozzle, | Moses & Kingsley. = 90,190.15 
Col. Flood expresses the most perfect confidence in the | Voswinkle& Kampman, “= = ................... 84,403.70 
success of the undertaking. e Do —emnamaes SEWER. $68 
is in of water-w: M ers + St. Boosonsces mre 
ron ken ie en oe rae ae taiaes ee an 
Ee 401.00 
‘ never to exceed what the city of | Jobn Duffy, Columbus........... ...........-....- 50,423.00 
ys for the same service. The city does not cee, oe oe etereeeeeers <2 
incur a eS eee Charles H. Stroug. ( Cleveland....... ... $4.8: 90 
at $50 a year per & Kennedys. Columbus. .. 43,408.50 
protection _—* | cover iG Murphy, Washington, Mi Otis’ astern 42,388.80 
beak } coth- | Enright & Minton, 39,729.22 
ay .1, and be Wade Converse, © 20000 iene 27,838.00 
demonstrated that but for | Moses & WE ee ese 36,300.28 
water received from Sud-/| Voswinkle & m, Columbus.............. 94.5268, 
would a a iy st F & Son, Columbus..................+.. 33,664.30 
capacity Lake The bid of Voswinkle & Kampman was not made 
less than the daily | according to and cannot be considered. 
= The award will be made to the next lowest. Consider- 
also y shown, | able difference in bids. The lowest bidders must be 
eereed the Oy satisfied with small profits. What about the highest 
inaugurated 2 bidder ? 
construction of seven basins, CSTR eres 
appropriate money BRIDGES. 
v ieetamataly The iron bridge at Clermont, soe Te an deo. 
these basins, | by the flood, was worth between 
has been gradual-' A schooner collided with the second bridge ai New- 
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travel. 


build the bridge over the Merrimack River at Man- 
chester, N. H., for $67,000. The work is to be com- 
pleted by Jan. 1, 1881. 


The City Engineer of Milwaukee is preparing plans 
and specifications for a new bridge across the Menomonee | 
River at the .oot of East Water street, in accordance | 
with a resolution recently adopted by the council. 

Messrs, Manly & Cooper will erect for the Hospital 
Street Bridge, Pittsburgh, Pa., next week, a curved stair- | 
way, with their hand-rail and base moulding on it, which | 
will be a very handsome affair. This firm made the rail- | 
ing, ete., for this bridge some time since. They are also | 
making a specialty of wrought-iron shutters for brew- 
eries and grain elevators, and will ship this week a large 
lot for the Pennsylvania Railroad’s grain elevator at | 
Jersey City. 


ooo — 


RAILROADS. 
The people of Darien, Ga., wanta road from that place | 


tothe Savannah, Florida & Western road, a distance of | 
about 30 miles. | 


Over 390 men are now at work on the branch of the | 
Wisconsin Central, now being built between Abbotts- | 
ford Junction and Chippewa Falls. 


The directors of the Valley Railroad have let the con- | 
tract for the extension from Portsmouth, Ohio, to Asb- | 
Jand, Ky. The work of construction will commence at | 
once, } 


The survey of the projected branch from Lucan to | 
the London, Huron Bruce Railway (Canada) is in 
pro lt is expected that the line will soon be in 
working order. 


The railroad men of Georgia are exhibiting consider- 
able enterprise in making harbor improvements at Port | 
Royal, driving, piling and enlarging freight sheds and 
arranging to run cars to the water's edge. 


It is stated in an Altoona paper that six gentlemen re- 
siding at Cherrytree, Indiana County, Pa., propose to 
build, at their own expense, the sectionof a proposed 
railroad between that village and Carrolltown, Cambria 
County. 


There is said to be probability of a railroad being built 
from Chattanooga via Spring Place, Jasper, Pickens 
County and Cummings, Forsyth County, to intersect 
the Atlanta & Charlotte Air Line at Gainesville. This 
road will shorten the distance from Chattanooga to 
Gainesville nearly 100 miles. 


An important railread extension in New Jersey has 
just been completed, namely that of the Warwick Val- | 
ey Railway to the terminus of the Sussex Railway at | 

cAfee Valley, Sussex County, and a new line between 
Pennsylvania and the Hudson River, avoiding the great 
metropolis, is in full running order, 


BucsaNaN, Mich., June 24.—The contract for build- 
ing the St. Joseph Valley narrow-guage railroad from | 
Buchanan to Berrien Spring, Mich., was let to-day to 
the firm of N. L. Williams & Co., Syracuse, N. Y., who 
will commence operations within ten days. They say 
they will have the road ready for the rolling-stock in 
from sixty to ninety days. 

A Montreal dispatch says: ‘‘ Sir Charles Tupper has 
taken passage on the Allan steamer leaving next week 
tor England, and it is stated on good authority that his 
object 1s to close an arrangement made by Sir Alexander 
Galt in London with a company of capitalists to build 
the Pacific Railway right through, on getting a subsidy 
in money and land from the Canadian government.” | 


A recent official inspection along the line of the Canada 
Pacific Railway from Selkirk to Rat Portage and 
beyond shows that most satisfactory progress is being 
made. It is expected that the entire road will be avail- 
able for use to ‘hunder Bay in advance of the time re- | 
quired by the several contracts. Satisfactory progress 
is also reported as to the ballasting of the Winnipeg and 
the Pembina branches. 


A pamphlet recently issued, entitled ‘‘ Knoxville as an 
Iron Centre,” says: ‘“‘A branch of the Mem his and 
Charleston is completed to Coal Creek, about 28 miles, 
and to Caryville, 35 miles, into the coal and iron regions 
of the Cumberland mountain on the north, while another 
road runs fifteen miles southward to Maryville, in Blount 
County, in the direction of the Little Tennessee | 
and bun Gap, and through the iren fields) 
of Blount on to the great banks of Cherokee 
County, North Carolina. Another road runs from Mor- 
ristown, on the East Tennessee, —— & Georgia | 
Railroad, almost reaching the French Broad Gap, and | 
now connects Knoxville with immense deposits of | 
brown hematite and some specular iron ore in Cocke | 
County. i 

General Dodge, locating engineer of the Yellowstone | 
Division of the Northern Pacific Rai has recently | 
stated to a correspondent of the Helena Herald, that the | 





work of building on this line of road is) 
being pushed forward as rapidly as _ possible. 
It is believed that they will complete the 


work on the road to Green river, a distance of 220 miles | 
from Miles Cicy, by July Ist. In all probability Miles 
City will be the terminus for a time at least, from which 
point the work on the road will be continued up the 
south side of the river for some distance, and possibly 
all the way. This question, however, has not been defi- | 
nitely settled as it. One important point is to locate the | 
road so as to avoid lands that are subject to slides. This | 
vbstacle will be overcome, of course, as has every other | 
one that has puzzled the minds of railroad engineers in | 
the past. 


is pushing their extension in New Mexico vigorously. 


Parties just returned from Tucson report that the work | 


castle, N. H., last week so damaging it as to suspend | is progressing rapidly 
| direction of ‘aso, and that the grading is completed 
The Corrugated Metal Co., of New Berlin, Conn., will | 


| survey as far west as New fort 


| Spalding 


| lock mill, North Adams, ye upper one having 
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down the Rio Grande Biver in the 
ei miles south of Alouquerque, and from one and a 
f to two and a quarter miles of track is now being 
laid per day. Work is also on the = 


Ww 

mules west of Albuquerque. This is the route which was 
surveyed by Mr. Kingman last summer. It 
through the southern of the San Carlos Indian 
reservation, crosses tie White River Mountains above 
San Carlos, down into Gila cafion to a a few 
miles above Old Camp Grant, and thence around the west- 
A base of oe tarina ee ee ee Mr. 

ornton and a surveying party have gone to Guaymas, 
where the prelii 5 has been commenced for 


minary work 
the construction of the road from that place east. ee 
= a 

be 


trary to general supposition it is not going to 

the end of the division of thirty miles, but 

pushed on east or north to Arizona, as fast as the grading 
can be done. There will be two surveys made, one to 
the Rio Grande, to strike some sixty miles north of El 
Paso, and one to Tucson. Of course it is not positively 
known that the northern branch is to be extended to 
Tucson, but it is the general on of all the men 
connected with the road that it is to go direct to Tucson, 
and that a branch will be built from the main line west 
to Prescott, which will afford an outlet for the northern 
portion of the territory. 

— ee --- 


RIVERS AND HARBORS. 


The central shaft of the Hoosac tunnel caved in on the 
night of the 23rd inst. No damage was done as the 
floor was about to be removed, 

The Mississippi River at Burlington, Ia., is seven miles 
wide ; the whole country in the neighborhood is under 
water and the crops are completely washed out. 

The Baltimore Natatorium, or swimming bath, just 


| opened, is claimed to be the largest in the world, com- 


prising an immense basin 40 x 140 feet, and varying in 
depth from 314¢.to 10 feet. 

The Sault Ste. Marie Canal authorities have purchased 
some very fine range lights, which Superintendent 
erected at the upper entrance of the canal, 
to assist vessels arriving down late at night in making 
an entrance. 

A Washington dispatch states that Captain Eads is 
perfecting the arrangements for executing his project 

tistied Congress 


| of crossing the Isthmus, and that he is sa’ 


will take definite action respecting the enterprise next 
December. 

Four small, swift propellers are now being built at 
Pittsburgh, Pa., for the United States Medical Service. 
They will be used on the Lower Mississippi. Their duty 
will be to overhaul passing steamers, and to see that 
such are observing quarantine regulations. 


It has been decided to build two dams at the Grey- 


an 
overfiow of 116 feet and the lower one 120 feet, and it 
will require 150,000 feet of lumber for piling, ete., for 
the mason work. It will take most of the summer to do 
the work. The owners have bought the privilege fur- 
ther up the stream, and this will enable them to raise 
their dam four fvet higher than was originally intended. 


On the 29th ult., the steamer Bohemian of the Riche- 
lieu and Ontario Royal Mail line, left her moorings in 
the Montreal canal basin and steamed for the tocks 
opening into the upper pool, in which the Upper Can- 
ada boats lay. ter passing the lower gates, the pilot 
pulled the bell-rope for the engineer to stop. It failed 
to work, and the steamer went crashing through the 
upper gate. The immense volume of water at once 
poured through the lock, and though the Bohemian had 
on full steam she was as powerless as a chip upon a 
cataract. The water rushed over and coma her, and 
in eae — = F then eee into 
the in, where her y frightened passengers were 
taken off. The to the Lachine Canal is estimated 
at from $50,000 to $75,000, while the damage to the 
shipping will be nearly as much more. 


Prof. A. M. Mayer has invented an instrument called 


the topophone, designed to indieate the exact direction 
and distance of any source of sound, as when sailing in 
afog. It consists of two resonators joined by flexible 


tubes, which unite for of their length, and from 
which ear-tubes onlenk Oiee tube carries a telescopic 
device by which its Jength can be varied. When the 
two resonators face the direction whence a sound comes, 
so as to receive simultaneously the same sonorous im- 
pulse, and are joined by tubes of equal length, the sound 
waves received from them wi i 
each other and the sound will be a’ 
server, guided by the varying intensity of the sound 
transmitted by the resonators, turns until their openings 
touch the same sound waves simultaneously, which posi- 
tion he recognizes, either by the great augmentation of 
the sound (when the tube lengths are equal), or by the 
cessation of sound, when the tubes vary so that the in- 
terference of the sound-waves is perfect. 


_ 2e< 
BUILDING. 

Danbury, Conn., appropriates $20,000 for a new 
school-house. 

Bri Conn., will erect a school-building at a 
cost of 855,000, ; 

Wing's Opera-House at Helena, Montana Territory 
will ro $23,000. ; 

The German and Frenctr Catholics of Meriden, Conn., 
will build a new church. . 

There is talk of raising $60,000 to build a new court- 
house for Sonoma County, at Santa Rosa, Cal. 


The ob- 


Mr. C. F. Driscoll, of Omaha, is the architect for a 
The Atchison, Topeka & Santa Fe Railroad Company | 2@W school-building at Council Bluffs, Iowa, to cest 


, 000. 
The Nordyke & Marmon Company are building a 


will necessarily re-enforce | N. 
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300, 


me co elevator for Brown & Boyd, at inilleads 


ag gg mma: pa ee ites at Camden 
. J., have so raj y pushed work that rt : 
structure is now at ek ee 


Work has been resumed on the new City Hail at Dela- 
ware, Obio. ‘It is estimated that it will cost 335,000 1, 
finish it—$40,000 have already been expended upon it 
The trustecs of the State insane asylum at | 
Me. nounce it impossible to erect a suitable building 
for $ 8,000, the sum voted by the last Legislature, . 


An extra one is to be added to the Metropolitan 
Hotel, this city. or the A. T. Stewart estate: Mr. Har. 
ris is the architect. The alteration is expected to cost 
$30,000. 

Sealed will be received by the Board of Ra. 
ucation 0: i 


pn, O., until July 24, 1880, for furnish. 
ing the material and labor for the erection of a brick 
school-house. 

The trustees of Bay View a are about to erect 
es ee: for the bee mrs at a timore, Md., $50,000 
ving been appro: or purpose. Mr. Ff 
E. Davis has been appointed architect. ay 

An addition to the factory of Messrs. Christy, Shep- 
herd & Garrett, this city, 94 x 25 feet, is to be built: 
first story of iron, above of brick and stone: to cost 
about $14,000; Messrs. Robinson & Wallace, contract- 
ors. 

An extension covering about 72 x 30 feet is to be mad 
to the Trinity Building, on Varick street, this city lt 
will be four stories high, of brick and stone, will contain 
a chapel and cost about $30,000; Mr. Chas. C. Haight 
architect. 

The First Congregational society, of Turners Falls, 
Mass., have a fund of $5,000, and advertise for bids for 
a new church buildigg of wood with stone and brick 
foundation. It is proposed to get the building covered 
before winter. 

Messrs. G. Dambman & Bro, are building a large chem- 
ical factory on the corner of Leadenhall and Stockholm 
streets, 32 ee feet, two stories bigh, to cost $30,000, 
Mr. Charles L. Carson is the architect, and Mr. William 
Furgurson is the contractor. 


Messrs, Steinway & Sons, of New York, have con- 
tracted with Boynton & Wheeler, to build them a new 
shop, 120 x 60 teet, and three stories high, at Leo- 
minster, Mass. This contract requires 216,000 feet of 
lumber, which will be furnished by Hawley Brothers, of 
Fitchburg. 


The plans of Mr. E. T. Mix have been accepted for the 

exposition bathing of Milwaukee. He agrees to give 
the bui careful attention succeeding the prepara- 
tion of the drawi at a charge of 3.5 per cent. of the 
cost of erection. W ork will commence immediately, and 
will be vigorously pushed. The building will cost from 
$150,000 to $200,000. 

For his Eminence Cardinal McClosky a white marble 
palace is to be built on the northwest corner of Fiftieth 
street and avenue, this city, in the rear of the 
cathedral. It will be 64 by 54 feet, four stories high and 
basement, and, in harmony with the cathedral, will be 
in the Gothic style. The entrance on Madison avenue 
will be a porch, flanked with ‘tresses and pinnacles, 
surmounted by gables; the of the windows will 
be moulded in simple designs. Estimated cost, about 

$80,000. Mr. James Renwick is the architect. 


Mr. James Renwick has filed the specification for the 
no alterations of the New York Stock Exchange. 

he t building at Nos. 14 Broad and 11, 13, and 
15 New streets, will be raised by the addition of four 
stories, giving a height of 85 feet for walls, with a Man- 
sard roof 120 ft. in height in front. The plans include 
also an extension of 24 x 67 x 158 feet, and five stories in 
height. The alterations are to cost about $230,000. 
The New York Stock Exchange is the building compaay; 


















oanne Lowden, mason, and Edward Gridley, carpen- 
r. 
CONTRACTING, MISCELLANEOUS, ETC. 


California is turning its attention to iron at last, a 
blast fufnace for iron being in course of construction at 
Clipper Gap on the Central Pacific. It is said to be the 
first in the State. 

James W. Eaton, superintendent of the new Capitol at 


Albany, N. Y., advertises for bids for furnishing and 
a encaustic 


floor tile in the south section of the 
Bids received until July 14th, 1880. 
About seven thousand men will be cy <a by the 
one a Rolling Mill Company. ey have & 
of $1 Se ed in running their exten- 
North Chicago and at Mil- 
waukee. This is by far the manufacturing en- 
terprise in the rapidly ig great West. 
The tenders for the Greece’s Point Locks and Canal 
on the Ottawa River were each accompanied by a de- 
post of $2,000—as surety that the contract would be 
en up by the person to whom it might be awarded. 
_——— to whom it was offered Sas See ee 
mone as a guarantee for ‘orm 
the work. The contract has therefore, been offered 
to the second lowest tenderer. aa 
will the government refund the $2, deposit. 
The recent fires in the oil regions and the building of 
Buffalo pipe-lines 


= 


the tide-water and have caused a great 
demand for oil-tanks. Nearly thousand men are at 
work on sixty-nine tanks to bold 1,975,000 barrels 
Py 1 dy bneky h shops, fifty-two tanks to hold 
1, barrels are ng at Oil City and Titusville, 
and tanks to hold 500,600 barrelsare being built b 
Standard Oil V itself. This will add 4,000, 
barrels of crude oil to the 10,000,000 now stored above 
the t being held at Oi! City 
Buffalo, Cleveland, New York 
and tt following the order of the 
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AT the Engineers’ Office, Washington, the differ- ** Well, unde . aw » mi ‘ 
. ~ I s . Was m, . under the old law the man who ran an 
. ENGINEERING NeEws. |, Atithe Engi ee, s om Well, he o ran i 
items of appropriations for the continu- engine was personally responsible all the time for 
2 ance of old or the commencement of new work thecondition of his boiler, and he would go all 
ae relating to river improvements have been sched- | over it with a hammer every time his boat tied up 
= Tribune Building, New York City.|uled, and are now available upon the requi-/at the dock, and when his fires were raked down 
to | Sition of the proper officers in charge. In regard he would put on a jumper and go inside. He 
GEO, H. FROST, Proprietor. | to the appropriations for the Mississippi, where the | knew all the time what condition his boiler was 
. money is not appropriated for a special use, it is|in. But now the new law takes the responsibility 
: = SS | proposed to strengthen the banks as far as prac- | off his shoulders, and all he has to do is to look at 
“3 SATURDAY, JULY 10, 1880, | ticable until measures are adopted to inaugurate | his certificate. I don’t believe there are two engi- 
; | the comprehensive system of improvement submit-| neers in New York who take the same care of 
ie deaths in New York City ‘last ted by the Mississippi River Commission. Members | their boilers that they used to do under the old 
i- THERE were 1,297 deat i New FOrk ity inst | of the Engineer Corps at Washington, refer to the | law.” 
; week, the largest mortality ae os many done recent disastrous breaks in the levees as another) ‘‘ But how about the overcrowding ?” 
. ine! » r ore were 2. } . . ; 
For the three weeks ending Ju y3,t os ose 2 conclusive argument against the levee system as| The steamboat man was chary of his admis- 
ot deaths of . under ” : eS a 1 i a means of permanent channel improvement. | sions at first, but finally owned that there was 
sa. “ yg yr > well- ba * ° : . . 
: mortality occurs a most at ae oa . : They claim that the more the levees are piled up| probably not a single excursion boat running out 
. > . 2 2 _ « , r ' > o e = 
ers inthe tenement districts, the recor . 8 eae the higher the bed of the channel becomes, until | of New York that did not at times carry more pas- 
- that among the well to-do classes of ant OFX | it becomes a constant menace to the low country | sengers than she is entitled by law tocarry. ‘ But 
: the death rate ayo ea ae oe 7 aa along its banks. They urge that any scheme of | what are you going to do about it?” he continued 
5! ° “ ¥, > he ve > oF e x = r : . 
t- The N. Y. Sun Bens : et what — bass ‘ oe improvement which scours and deepens the chan- | ** Theyrun a great many trips at a loss and are 
to prevent this great waste of life every summer? ; , ; : ; ) . e 
le Shall we let it go on while, with philosophic nel, keeping it below the contiguous lands, is the | not they to have any chance of making money ? 
It calmness, we watch the working out of the law of | only one entitled to consideration. They further The reporter suggested that the safety of the 
in the survival of the a —, —- ow think that if the amount annually expended on | passengers was of more public importance than 
i thought that those who survive childhood will be! i. river were directed to some general plan, it | even the profits of the boat owners.” 
the strongest only ? But what then becomes of the | E een : ; : 
s, teachings of Christianity ?” would accomplish more satisfactory results than The action of the newspapers will probably help 
r —s the present plan of improvement, which is-erratic | to ensure better inspection than heretofore. As to 
: THE disecussion of methods for preventing the | and governed more by the weight and influence of | overcrowding, it will go on as usual: there is no 
emission of smoke from locomotives has called out | Jocalities and electioneering ends than the general | way to prevent it. 
n- the views of some of the most thoughtful master interests of the river. ~60~60 
> mechanics of the West. Mr. Chapman, of the | —— ; THE STUDY OF HYDRAULICS. 
mn Cleveland & Pittsburgh road thinks that judicious | THE amount of - ater excurnee acne 
firing is absolutely necessary to cleanliness, and | travel in the vicinity of New York during the| The following is an examination paper in hy- 
. that it is impossible to use bituminous coal as a | Summer season, and the recent steamboat disasters, | draulics given at one of our engineering. schools 
0- fuel for hauling freight-trains at a moderate speed have awakened attention to the condition and over- | during the month of June: 
; without the emission of much smoke. A contrary | crowding of steamboats plying on the various ex- . a nie aol welche 100 a m a eet ile. 3 
y 42 é = » leo =? _ Aci rac "co ae =P 53. eb TNICK, 1gns junds per cubic foot, Pind 
opinion 18 held by Mr. Boon, of the Fort Wayne | CUrsion routes. As it was nobody's especial a the greatest height of water it will sustain without 
“ road, who believes that the escape of smoke | Ness to look after the matter, the Herald took it overturning. . i 
: 2 ‘ ‘ . ; » 5 ins its re ‘ters were sta- 2. Define the terms coeflicient of contraction, coeffi 
c from a locomotive burning bituminous coal can | ap ite te 0 be. & I Sh: Ae cient of veloothy and coetticient of a State their 
: be prevented with any kind of a train. To} tioned at every steamboat gangway to count the | yajues for an orifice in a thin plate. 
d prevent it the first essential is good firing, | Passengers taken at a single trip, and to compare  éicnaoetioioo. per minute 
n ' . - , vs , * the certificates t L . 
and the second, large boilers and _fire-boxes, | With the number allowed by the certificates. 4. What should be the diameter of a pipe 100 feet 
le Mr. Johann, of the Wabash, St. Louis & Thé following is the result of the tallies made by | long, to discharge 75 gallons of water per second, under 
: a ‘ e ¥ ; the Herald reporters : | a head of one foot. [Take 0.87 for the coefficient of re 
h Pacific, is not aware of the existence of any device | ‘hvathiaian. | sistance to entrance, and 0.02 for the coefficient of re- 
‘4 that will entirely overcome the emission of smoke} Name. Destination. izedto No. a eens een “a 
‘ ‘ . } : r. carried, 5. e wish to build an overshot whee ri 30 
e from the combustion of bituminous coal that can | y goiphi.... -~: Saedlaaiai cc “orm feet that shall have a velocity of 8 feet ner aie ite 
- be used with any degree of economy. Mr. Purdy, | Corystenah ..Coney Island .. 600 637 | circumference, when the water enters with a velocity 
; ‘hi . : ss ), | Columbia........ -..Rockaway....... - 3,000 3.200 | of 16 feet at 12° from the top. Find its radius 
ll of the Chicago, St. Louis & New Orleans, thought | D R. Martin Bay —— Reacts 1,200 1,120 6. Prove that a vertical wheel weighing G pounds 
sie 2g : . Si : Coney I: = 750 { a ; : Bo 8, 
. that the best preventative is careful and intelligent | eee — em eee eye ae i92 | making w revolutions per minute, and having an axle of 
firing. It seems to be the general opinion that the | Grand Republic ‘Puma tee 0 ae FS" ES, ONE SNS Ee conan er Sietion f, 
e : : . 5 |G. R. Kelsey........ Fishing Banks 530 344 , ie G 
e. inconvenience is due largely to incompetent or | Idlewild...°.........Coney Island....... ses- 1,250 414 | loses in axle friction every hour about ise horse- 
* song ee atom. meesiese se (eyeee 462 | 
; careless engineers and firemen, esac atom gens ES £8 | powere 
:. ey eno | Martha......... .....High Bridge............ 50 256| 7. Whatare the average efficiencies of the overshot, 
. Since the issue of the last number of this jour- | Osseo . High Bridge . 200 362 | undershot and turbine wheels? What are the advan 
. 1 ‘ . fc | Pleasant Valley .....Fort Lee......... 850 900 | tages of turbines over vertical wheels ? 
, nal we have ore more notices of change of | rumen Rock Long — ito soars — ol 8. Explain the reaction wheel. Prove that the effi 
ce address of subscribers than in any one week since | 378 1a. "Se Cees Reta ah ‘8 | ciency of a reaction wheel increases with its velocity, if 
: Bs 7 we % j na ae ee ee Whibastone oe 349 | friction be not considered. 
this journal was started. There isa great de al of :. Jole....<0s<st- Sandy Hook.. .......... 250 200; 2. Explain, with careful sketchos, the regulating ap 
engineering work now in progress of construction, | st’ Nicholas. ......Glen Island............... 700 925 —— in Fourneyron’s turbine, and in Jonval’s tur- 
or for which surveys are being made, and there is | S¥jvan Dell. Sesiem.:. a trees Ee em” SRC ee eneeey Der Cee Corian, 
; greater demand for the services of engineers than | Stockton...... +--+. Coney Island .. ... . 1,500 1,086 | Taking this examination paper as a kind of text, 
e at any time since 1872. The work is being done in| This publication waked up the steamboat men, | we propose to make a few remarks on the study of: 
every State in the Union, but the principal field of | and also the U. 5. Steamboat Inspectors. On the | hydraulics in our technical schools. 
; operations is in the Western States, to which the | 7th, libels were to be served upon the following} Five of the questions, it will be observed, relate 
e changes in our list indicate engineers are moving. | steamboats on account of non-renewal of certifi- | to water-wheels, while of the other four one is a 
While on this subject we may say that the employ- | cates : j hydrostatic problem and three relate to the dis- 
e i ‘ ai | Certificate Expired. | oF | } “Be . 
; ment agency inaugurated by us did not prove suc- | Osseo... oe aod SS -. June 12. 1889 | Charge of water through orifices and pipes. If we 
‘. cessful, except in adding considerably to our per- oe ntin. so wid al a — = a | suppose now, what we have a perfect right to sup- 
P sonal labor and postage account. It was’) Adelphi ; June 11, 1880 | pose, that the study of hydraulies.in the particular 
- : : i ‘ornel June 18, 1880 . ; : : : 
very extensively patronized by young men just | Wipe Come “May 26° 138 | technical school where the above paper was given, 
from engineering classes, who, although undoubt- | Roseilate a Sere iene tns 6 ore covers the science in approximately the manuer 
R edly worthy of employment, and in the end des- | Charlotte Vanderbilt... eaerian ss June 20, 1880 | represented by the nine questions, it must be in- 
e . . i ‘ ‘ity ‘hes bebe ses avon 12, 1880 . : . : : 
tined to monopolize the principal important en- | CY neste Srivrritetr rt ae Se 3880 | ferred that the important subjects of river and 
t gineering work of the country, are not turned out > ga taugammi oo ees ese Smad wig 22 6ds <a ry _— harbor hydraulics und of water-supply received 
: - ED «ci» conse caidas teneadcbqaeed dae ss tivnca¥e e 1h, 7 5 : ’ 
i of college fully qualified engineers. Wehave now | Martha June 9. 1880 | little or no attention, while more than one-half of 
, only one recommendation for applicants, that is—| All of these boats could not be found, and it is the whole course was devoted to turbines and 


travel. A good idea of what is being done and | probable that at this date the certificates have water-wheels. Now, the design and manufacture 
where it is being done can be gathered from the | been renewed. of these motors is at the present day in the hands 
columns of the ENGINEERING NEWS and the Rail-| ‘So far as the law goes,” said an officer of the of specialists, and entirely removed from the prov- 
road Gazette. We advise then spending the | Morrisania line toa Herald reporter, * it is pretty ince of the ordinary engineer. Turbines, like 
money that it costs to remain at home or in a city much all a matter of fees. It affords protection pumps, are turned out in the shops by hundreds, 
boarding-house in searching for the work that is | neither to the public nor to the owners of the and to obtain one for given conditions, it is only 
in progress. The experience to be gained in this | boats, and only operates to put a fee in somebody’s necessary to consult the catalogues of the many 
way is well worth the investment and can never | pocket. Indeed, it is a positive detriment in the manufacturers. We do not deny that a general 
be obtained by correspondence and staying at | matter of safety.” | acquaintance with the subject of turbines is of 


home, ‘* How so?” asked the reporter. lvalue to the engineer, nor that the theory 
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of their action and construction is well adapted | While leveeing in the South had been for many 


to discipline the minds of 
that the present customs of American 
engineering practice require of the young tech- 
nical graduate a better acquaintance with the prin- 
ciples of drainage and water-supply and sewerage 
than with those of hydraulic motors. Hence it 


claim 


appears to follow that water-supply engineering | 


should receive more extended attention in technical 
schools than it does at present. 


We do not forget, while thus speaking, that the | 
young men who can neatly and accurately, and in | 


writing, answer the above nine questions in the 
space of three hours, have a fair acquaintance with 


the elements of hydraulics, provided that they | 


have studied the subject for the sake of the study, 
and not in a perfunctory way, in order to pass the 
examination. They have a good foundation on 


which to build, and will find it easy, if so inclined, | 
to read and appreciate the many original hydraulic | 


articles that appear in engineering periodicals, 
The above questions fairly indicate, we believe, the 


students; but we) 


years the most important of all public works, and 
|the proper maintenance of the levees the life of 


the people, on the Upper Mississippi the Snj, | 


Island embankment was the first attempt of con- 
sequence at reclaiming overflowed lands. The 
tract protected commences twelve miles below 
Quincy, and extends down the river fifty-one 
miles, The district is divided its entire length by 
|a slough or bayou about 400 feet wide, which is 
genetally parallel to the river, but now and then 
finds its way to the bluffs, on the east; and 
|then turning, comes nearly to the river 
on the west. Connecting it occasionally with 
| the river are cut-offs, which act as outlets or inlets, 
| according to the comparative heights of the bayou 
and river. From the peculiar meandering nature 
of this bayou, it received the name of *‘ The Chenal 
Ecarté "—the lest channel—which has been abbre- 
viated in common parlance into *‘ The Sny.” 
district is from four to ten miles wide, and is prob- 
| ably the richest farming land in the state of Illinois, 


8 
v 


depth, if not the breadth, of an American engineer-| Previous to building the embankment, the land 
ing student's knowledge of hydraulics. We trust | was mostly valued at about three dollars per acre; 
that in most schools more attention is paid to water- some of it, however, reaching thirty dollars. After 
supply engineering and less to hydraulic motors; | the levee was completed, it averaged more nearly 


yet in all, we are inclined to think, are the examin- 


ations very similar in character and scope. Mainly | 


| one hundred dollars per acre, 
The land-owners of the district to be reclaimed 


they appeal to the memory of the student, to the| were the projectors of the scheme, and they were 


memory of mere facts, or of a few principles and assessed for the expense of its construction. 
Rarely is a| E. L. Corthell, the well-known and efficient Chief 


methods for the solution of problems. 


Mr. 


question stated where the judgment is called upon | Assistant Engineer of the South Pass Jetties, was 
to act, or where considerations of economy are to| the Chief Engineer of the Sny Island Levee, and 
be regarded, or where inventive talent can be dis- from his valuable paper on the subject, read before 
played. The following question, ziven at the poly- | the Civil Engineers’ Club of the Northwest, we 
technic school of Carlsruhe in 1868, although not | have taken such information as we present in this 


of a hydraulic character, will, by contrast with 


those above, exemplify this important point: 


A double line of railway is to be carried over a moun- 
tain valley 36 meters deep and 100 meters wide. The 
sides of the valley are steep and consist of rock, which 
can also be founa at the bottom just below the surface, 


A public road 8 meters wide, and a stream of 12 meters | 


broad and 2 meters deep, have to be spanned over. The 
rate of fall is 1 in 100 for the stream, and 1 in 20 for 
the road. The following prices are to be taken as cor- 
rect: 

Earthwork, per cubic meter... 
Rubbie masonry, per cubic meter 
Ashlar masonry, per cubic meter 
Timber for temporary works, per cu 
Framed timber, per cubic meter ** 
Cast iron, per 100 Ibs. pa 
Wrought iron, per 100 Ibs.. . eR Tee: | 


bic meter... 


It is required to make designs and estimates for (a) a | 


solid embankment, () a stone viaduct, and ic) an iron 


viaduct, and to compare their costs. The manner of | 
construction and the proper calculations for stability in | 


each case are to be fully given. 
Here there is room for the exercise of engineer- 
ing talent, as well as ample opportunity for the ex- 


hibition of knowledge of the prineiples of construc- | 


tion. We know not the time allowed for the work- 


ing out of this question, but there are probably | 


very few out of the hundreds of engineering stu- 


dents who graduated and received their diplomas | 


last month, who could make a satisfactory and 
creditable reply to it after a week’s labor. It is not 


intended here to blame our technical schools be- | 
cause their graduates are more poorly equipped | 
than those of the German institutions, for scientific | 


education in this country is as yet but young, but 
we do wish to urge that problems in design, where 


the faculties of observation and judgment and in- | 


vention may be exercised, should not be entirely 
overlooked. 
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THE SNY ISLAND LEVEE 


. 


The daily newspapers from the West have given 


above levee, whica occurred at 3a, m. on the Ist 
inst., at a point about eight miles below Hannibal, 
Mo. 
days, and the farmers, whose lands were protected 
by the levee, were using every exertion to gather 
in, and transport to a place of safety, their crops, 
which had just been harvested. Some succeeded, 
but the damage to the crops standing and har- 
vested will reach many thousands of dollars. 


The break had been anticipated for some | 


article. 
Mr. Corthell says : 
,‘* The plan for the construction of the embank- 


| ment was made after a careful examination of the 
| material along the line ef the work, to ascertain 


the angle of repose of the slope when wet and dry. 
The recorded history of similar works in this and 
other countries was searched with care. We put 
ourselves in communication with experienced 


| hydraulic and levee engineers, and also made a per- 
| sonal examination of the levees and levee districts 


in Mississippi, Arkansas and Louisiana, and con- 
versed with engineers and others in the South, who 
had gained extensive practical experience in con- 


| structing and maintaining levees. 


“The examination resulted in the adoption of 
the following general specifications, which have 
proved themselves eminently fitted for levee work 
in this locality : 

‘The ground under the embankment to be 





cleared of all perishable matter, and the whole 
| surface ponsnes up in lines parallel to the centre- 

line of the levee, to give a bond between the origi- 
nal surface and the new bank. A ditch about 
three feet wide, and as deep, to be dug along the 
centre-line of the levee to cut off any communica- 
tion there might be under the bank by means of 
decayed roots or logs. All trees within falling 
distance of the crown to be cut down. All stumps 
to be grubbed one foot deep for a distance of fifteen 
feet, measured from the outside slope-stake toward 
the centre-line, this precaution being taken to pre- 
vent any stumps protruding through the 


ing caused several crevasses in the South. The 
stumps elsewhere under the levee to be cut 
close to the ground. The material for the 
| bank to be earth, free from grass, weeds, roots 
and all other perishable matter. Berms to be 
about fifteen feet wide outside and from ten to 
thirty feet wide inside. The material to be taken 
from the outside, and berm banks left across the 
borrow-pits every 150 feet to prevent a current 
| along the berm of the levee. e cross-section of 
| the bank to be a_ crown at least five feet wide ; 
/an outside slope of three to one, and an inside 


| slope of ten to one, the slopes and crown-width to | 


: ‘ | be varied according to material used and th 
very full accounts of the serious break in the | neal s ~ 


height of the bank. Along the berm on the in- 


|side a seepage ditch is usually excavated, which 


extends to some slough or other low und, 
where the water may have a channel to the Sny. 
The average height of the levee is about seven feet 
and one half. The Key-levee, which crosses the 
Sny at the head of the district, is 28 feet high, 
12 feet wide at the crown, with slopes of four to 
one and three to one, with the river slope pro- 
tected from the current by brush-work and rvillo w 
facines thatched upon the slope. 

‘**In the location of the levee line the highest 


flat outside slope, a neglect to do this hav- | 
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ridges near the river were sought, but the caving. 
}and makings of the river banks were cayefyl|y 
| studied, and the principle on which they noyey 
and the rate of progress noted with care. that jy 
poginne the embankment might in many yexrs |, 
in danger of being undermined by ‘the abrasion o¥ 
| the banks by the current. Straight lines wor: 9}. 
| tained as far as was practicable, and, where 4 rec. 
tilinear ali ent could not be had, as easy curves 
were introduced as the ground would permit ” 

lly Oe - ~ 
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INSTRUCTIONS TO SURVEYORS-GENER ||, 


General James A. Williamson, Commissioner of 
| the General Land Office, has just completed his 
annual instructions to surveyors-general, whic) 
| make some important changes in the management 
of surveys of public lands for the coming year, 
The rates of payments are slightly in advance of 
those of last year, being for standard meridian 
lines twelve dollars, for township lines ten 
dollars, and for section lines eight dollars, pe 
linear mile. The practice of connecting isolated 
areas by means of traverse lines or trangulations 
is discontinued. In order to produce unifornity 
in the operation of surveying instruments, and to 
bring all toa certain standard, surveyors-genera! 
are required to establish at their offices a true 
meridian for comparisons. The Commissioner has 
taken spevial precaution to guard against fraudu- 
lent surveys in future. The laws 
public surveys require a_ particular 
for each sub-divisional landmark 
relation to township boundaries, each landmark 
properly located constituting a corner monument 
for the four principal sub-divisions of two or more 
sections. The manual of instructions to surveyors- 
general, with its supplements, fully describes the 
means and methods to be employed by the deputy 
surveyor, determining the true legal positions of 
the land commissioners, The manual makes ample 
provision for describing unavoidable divisions 
from lines. When it is found that the limits thus 
provided in the manual have been exceeded by the 
de puty surveyor, the orginal survey sv made mus; 
be considered as fraudulent. The returns in such 
cases should be cancelled, and the deputy—if the 
result arise from lack of skill on his part— 
should be barred from further contracts. When 
such errors are attributable to willful neglect, the 
approval of the returns must not only be refused, 
but the particulars of the case must be forwarded 
promptly to the general office for such action as 
may be brought under the existing law. In view 
of the serious results which may attend the 
acceptance of erroneous or fraudulent surveys, the 
surveyors-general will be held accountable by the 
commissioner for the manner in which they exer- 
cise their knowledge and judgment of the expe- 
rience, ability and integrity of the various deputies 
to whom the work may be intrusted. As a fur- 
ther proof of accuracy, the deputies are required to 
take celestial observations in the field. 

The standard four-pole chain is 66.6 feet in 
length, the six-tenths being an allowance for verti- 
eal curvature. Chain-men are obliged to carry 
field-books in which to record all distances meas- 
fanal by them, and they must testify separately 
as to the correctness of their work, as required by 
law. Heretofore deputy surveyors have taken cor- 
ners as they have found them, and in many cases 
these were afterward ascertained to be incorrect. 
Now the deputy sub-divisional surveyors must 
make preliminary surveys of township lines and 
correct corners, establishing new ones when neces- 
| sary, before commencing to sub-divide. When the 
corners are damaged they must repair them. 

Heretofore, when one corner of a section could 
not be established, because inaccessible, quarter 
sections depending upon it could not be surveyed. 
Under the new regulations, if witness corners be 
established on both lines within twenty chains of 
the true corner, the land is regarded as surveyet. 
This will open upa large area ne land, which 


regulating 





px sit on 
with 





before could not be entere& use unsurveyed. 


| A new feature in the land office is a specimen 


plat showing the manner of representing on paper 








ot 
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the various features of a survey. Heretofore, | to Major Charles R. Suter, of United States En- | 
when a person applied for a plat of a particular) gineer Corps. The report is a very interesting 
survey, it had to be drawn in water-colors | one, as showing the work heretofore done and in 
to represent the different mineral and other) progress under the charge of Mr. Cooley, and in- 
kinds of land. Hereafter, in order that the} cludes a map descriptive of the Missouri River at 
public may be accommodated with copies of) Nebraska City and its vicinity. Mr. Cooley was 
government plats, they will be prepared in India| formerly Professor of Civil Engineering at the 
ink, so that they may be photo-lithographed. This | Northwestern University at Evanston, Ills., and 
has required the adoption of numerous symbols later for several months associate editor of 
designating the different lands and their deposits. ENGINEERING NEWs, which position he left to ac- 
A plat of an imaginary tract of lane of all varie-| cept that of Assistant Engineer on the Glasgow 
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erate insize. You will find a well-selected table- 
book, bound with alternate blank leaves, to be of 
great use forthis purpose. Marginal notes in your 
text-books are also useful. 

After the preliminaries are studied comes the 
study of all that has been accomplished in the 
years gone by, requiring the work of a life-time to 
complete. 

When you come to be entrusted with work, one 
of the first things to learn will be to form habits of 
promptness in decision, and you will find that 
‘making up one’s mind™ is often a difficult 
matter. Emergencies will arise when to act 
promptly isthe only way to avert disaster. You 


ties, explaining and exhibiting these signs, is now | Steel Bridge, whence he entered upon his present | cannot then refer to authorities or ask opinions, 


. | 
being prepared by the general land office, to be | 
sent to surveyors-general, in order that all the plats 
hereafter sent out may be executed in a uniform} 


manner, 
> +? o> So 


PERSONAL, 





Brevet Brig.-Gen. Cyrus B. Comstock, Major 
of Engineers U. 8. A., was at the Hotel Brunswick 
in this city during the past week. 


Mr. Edwin Evans has been elected President and 
Chief Engineer of the Fort Wayne & Terre Haute | 
Railroad, headquarters at Fort Wayne, Indiana. 

§. Wright Dunning, of the Railroad Gazette, | 
is a graduate of Michigan University, and he | 


‘ 


i 


nephew of the celebrated naturalist, died in France | W° and endangering the dam. 
about the 20th ult., aged seventy-six years. He 
was born at Montbard (Céte d’Or), Feb. 2, 1804; 


luties. Professor Cooley is an enthusiastic student | but must act at once. 
f river hydraulics, and in his present position is A friend relates an anecdote of himself and 
$ ‘ ; ‘ < another employed in gauging the flow through a 
the right man in the right place. cut in adam, when simultaneously they discovered 
Professor Benjamin Nadault de Buffon, a grand-| that the water was rapidly cutting around their 
Without a word 
each seized a shovel and began throwing sand as if 
for life, by great effort finally stopping the leak. 
In sinking the caissons of the East River bridge, 


graduated from the Ecole Polytechnique in 1826;| whenever a dredge ceased working in a water shaft 
entered the government service as engineer of the silt would settle from the column of water in 


the shaft and tightly seal it at the bottom. The 


highways and bridges, rose to be chief engineer | cohymn was thus made too light, to support the air 


and professor of agricultural hydraulics at the ln- | pressure in the caisson, and when the dredge began 


| He was a great authority on irrigation, and was 
& ? yy 


perial school of his department of engineering. working again, water had to be fed to the pool in 
the chamber below from pipes. On one occasion 
one of these pipes was found at the critical moment 
to be choked, and the only safety against a sudden 
reclaiming the Crau d’Arles plain by irrigation) blowing-out of the whole column, and possible 


widely known as the projector of the scheme for 


attended the twentieth reunion of his class at Ann| from the Rhone. He was long in charge of the death, by drowning, of all the workmen by an ir 


Arbor on the 1st inst. 


Jas. W. Dale, Jr., of ‘79, Towne Scientific School, Works, was intrusted with important commissions 


Division of Hydraulics at the Ministry of Public |@Ption of water from the river, was in instantly 
: . opening the air-valves, relieving the pressure, 
You will notice I have been setting before you all 


has recently been appointed Asst. Engineer on | for the prevention of inundations, wrote several| the way through the practical side of our pro- 
the Rich. & S. W. R. R., with headquarters at volumes on engineering subjects and was pro- fession, since for the present, at least, you have had 


Pearisburg, Giles Co., Va. 


I 
rose C. McLaughlin, late Secretary and | : er ; 
Ants . ms rea y | (born June 16, 1831), is a distinguished magistrate, | pentry. 


| journalist and antiquary, who, besides many other 


Treasurer of the Leighton Bridge and Iron Works 
Company, of Rochester, N. Y., has been appointed 
City Treasurer of Rochester, in place of George | 
Williams, who recently committed suicide. 

Chief Engineer John S. Albert, of the United 
States Navy, died in Philadelphia on Saturday last, 
the 3d inst., aged forty-five years. Mr. Albert en- 
tered the service, from the state of New York, in 
September, 1855. He was appointed to the position 
he held at the time of his death on the 10th of 


November, 1861, and during the war of the rebel-| : . 
eaters? Les & | can come without labor. Asa prominent engineer 


lion was constantly in active service. His last 
cruise expired in 1878, since which time he had 
been upon shore duty. 

Messrs. W. B. Patton, A. L. Stout and H. 8. 
Righter left Philadelphia on Monday, June 28, for 
West Point, Va., to accept positions as topog- 
raphers on the Richmond and Southwestern 
R. R. H. P. Lincoln has received an appointment 
as an assistant on Pennsylvania R. R. improve- 
ments at Harsimus Cove. 8S. 8S. Evans.is Aid on 
the Triangulation of Pennsylvania, conducted by 


| moted to the bigh grade of Officer of the Legion of 


zn : ’ | then surely the life of him who practices it, must 
Prof. Haupt. Messrs. Edward F. Dawson and C. | be progressive in order to be healthy. ‘‘ First the 


a surfeit of theory; and I cannot, in passing, do 
better than give you an abstract from a work by 
one of the old masters; I refer to Tredgold on Car 
He says: 

‘* While I most earnestly recommend the study 
of the principles of construction, L must as earnestly 
| protest against its abuse. It is necessary that an 

architect should understand geometry and mechan- 
ics, but dangerous for him to make either of them 
ENGINEERING AS A DEVELOPMENT OF! 2 ee re ee : a a —— a (a _ an 
. wre 7AM , architect), ‘he trifles with his knowledge.’ and em 
MODERN CIVILIZATION. | ploys himself in inventing grotesque vaultings and 
se Te honey-combed cupolas, which have neither solidity 
nor beauty. It should be the architect’s care to 

From the time the command went forth that | avoid everything of the kind, and to aim at that 
bread should be earned ‘‘ in the sweat of the brow,” | simplicity of design which is most easy in the 
it has never ceased to be true that no good thing | execution, and forms the most economical and 
durable structures. In this consists the true ex- 
said to me a few days ago, ‘‘ tell the young men | cellence of the art of construction; but I am aware 
they must lead in whatever they undertake, and | that this kind of excellence seldom secures praise. 
not be driven.” In other words, wherever your | Men are better pleased with apparent artifice, or 
work may be, make it your work, and do it with | with a hardihood of design which nothing but the 
your might, whether your superior is with you or| most profound ignorance of art would aliow any 
not. Reward will follow in due time. one to venture upon.” 

It is not worth while to be anxious about mak-| These words are true to-day. The best construc- 
ing a reputation; you ought not to expect to jump | tion, other things being the same, is that which 
into notoriety; neither is it best. It is better to go | costs the least; and that will cost the least which 
regularly through the grades of promotion, learn- | is simplest in design and easiest in execution, and 
ing all the steps and never going backward, than | should always be selected where it is in good taste, 
to fall from a high position, through inability to | equally durable, and answering equally well the 
hold it. If engineering science is a development, | purposes required, Having thus brought in the 
subject of economy, let me emphasize it, and im- 
press upon you the necessity of economy in what- 


ionor in 1864. His son, Henri Nadault de Buffon 


works, has written the life of Buffon and edited 
his correspondence. 
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(Concluded from page 228.) 


B. Day expect to begin work soon upon the Dela-| blade, then the ear, after that the full corn in the | ever you undertake; economy in material, econ- 


ware River improvements under Cols. Macomb and | ®t, 18 the divine law of growth. 


Ludlow, U. 8S. Engineers. The above-named 
gentlemen have just graduated from the Towne 
Scientific School, University of Pennsylvavia. 

A small appropriation having been made for the 
Geodesy of Pennsylvania, Prof. L. M. Haupt has 
resumed work for the summer season, and is now 
making observations on the mountains overlooking 
the Lehigh and Lebanon Valleys. He is accom- 
panied by a party of students, who are acting as 
heliotropers. It is expected this year to connect 
the extension of the Chesapeake Bay arc with the 
triangulation through New Jersey. The work 
thus far has been done exclusively under the 
auspices, and as a part of the U. S. Coast and 
Geodetic survey, but it is hoped that the State may 
soon take an interest in this important subject, 
and provide the means for connecting it with her 
Geological and others surveys. 


The American Engineer, for July, publishes in | 
three pages of its issu2 for this month an ‘* Extract | 


from the report for 1878-9 of Lyman E. Cooley, 


}omy in time, economy in labor, and economy in 
You need at once to gain intimate acquaintance | expenses everywhere. 
with the materials used in construction, such as| From the outset it will be well to practice a rule 
sand, cement, stone, timber, and particularly iron | given by a successful man: ‘* Never do yourself 
'and steel. You must learn their appearance,| what you can get any one else to do for you.” 
| methods of testing, behavior under strain, modes | This should of course be with the reservation, that 
| and character of fracture, and such other technical | you have had the experience and can use your 
knowledge as will fit you to judge of their quality. | time to better advantage. A man must rely on 
You need a knowledge of derricks, cars, pumps, | his assistants, and, if trustworthy, both he and they 
valves, engines and other machinery, and of what | will be the gainers by such confidence. If un- 
constitutes good work in the foundry and machine | worthy he should get better, but,not try to do 
shop; if you know how to use tools yourself, so| everything himself. An engineer must free him- 
much the better. | self as much as possible from petty interruptions, 
Masonry, of all kinds, should claim your atten- | if he would do his best work. No design can be 
tion, so that your eye may be trained to judge | broad and comprehensive which is not first studied 
quickly of its quality. Trestling, centreing and | and worked up as a whole; this perfected, the «e- 
shoreing, the behavior of earths, or of water, un- | tails naturally follow. 
der various circumstances ; methods of laying out! Leaving this branch of the subject I come to 
and carrying on work; these, and many other} one of the greatest importance to your future suc - 
| things, come as preliminaries only, to the design-| cess; that of absolute and inflexible honesty in all 
ing and erection of structures, your dealings. 
You see at once the necessity of ¢ultivating| You will often have opportunities of making 





| habits of observation, remembering that the differ- | original investigations. In such cases remember 
| ence between failure and success lies often insome that you are judge, and not advocate, and do not 
| very modest details. decide in advance what your results shall be 
Manifestly one branch of your work will be to) There are none so easy to deceive as ourselves, 
keep careful notes of all important matters, not| From the very nature of our profession we 
miscellaneously, but so arranged under appropriate | occupy a position of trust, in which we are judges 


C. E., U. S. Assistant Engineer in Charge ” of the | and logical heads as to be readily referred to when | and arbiters. We are not sworn officers, but our 


“improvement of the Missouri River at Nebraska | t) make simple references to the sources of in- 
City, Neb.,” dated at Nebraska City, Aug. 6, 1879, | formation, thus keeping your note-books mod-| very basis of the contract itself. It specifies us as 


needed. For notes of reading it is often sufficient | honor is implicitly relied on. Every specification 
| we write becomes part of a contract, and is at the 
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judges of material and workmanship, and makes our 


decision final. If true to our means we will strive 
to make it so plain that no possible misconstruc- 
tion can arise, and so binding the contractor that 
we can insist upon the contract being fulfilled. 
If we have been careless in designs, drawings, 
estimates, or specifications, we may cause serious 
loss to one or both parties. Such negligence is 
dishonest and a breach of trust. On the contrary, 
if we make thorough and conscientious studies of 
our works, we shall save money to all concerned 
and gain credit for ourselves. 

Suppose a contract is let, or about to be let, then 
comes in a temptation, often held out to the engi- 
neer, of a covert bribe in the form of commis- 
sions, either on the whole contract or on supplies 
or portions of the contract, given for the purpose 
of gaining the influence of the engineer in favor 
of the bidder or contractor. You should remem- 
ber that no honorable engineer will ever accept 
anything of the kind. The moment he does it his 
lips are in a measure sealed and his judgment 
warped, and if the practice continues he becomes 
a mere tool of the man who has bought him. Your 
safety is to spurn the first intimation; wealth 
gained by sale methods is of little worth 

In closing, let me recommend to your considera- 
tion, two words, reverence and faith. Have rever- 
ence, in the sense of respect, for all men, not only 
those in authority over you, but also those over 
whom you may be placed. Your lives will be the 
happier, and your progress more sure in conse- 
quence. 

Have reverence for the precedents set you, in the 
many great works of the past and present. Do 
not sink your personality, and become the slave of 


precedents, but wisely use them toavoid mistakes, | 


and as stepping stones to better and greater per- 
formance. Have reverence for all earnest workers, 
who are striving in the same or kindred paths, and 
do not hesitate to give the world the results of 
your best labors. This is the day of generous ri- 
valry, and the selfish man is sure to lose in the end. 

Have faith in yourselves, feeling confident that 
by patience and care you can do whatever has 
heretofore been done in that branch of the profes- 
sion to which you may devote yourself. 

Have faith also to reach forth into the unknown 
and grasp new successes for the benefit of hu- 
manity. 

Finally, have both reverence for, and faith in 
that Great Architect, who surely hath worked 
hitherto, even though science, falsely so called, 
assure us He hath not, and ask His blessing upon 
your labors and your lives. 


CORRESPONDENCE, 


ELECTION OF MEMBERS OF AMERICAN SO- | 


CIETY OF CIVIL ENGINEERS. 
RIO DE JANEIRO, June 9, 1880. 
EDITOR ENGINEERING NEWS : 

Several years ago I advocated the introduction 
into the constitution of the American Society of 
Civil Engineers a plan of electing members some- 
what similar to that used in the London Institution 
of Civil Engineers, but the only change made then 
was from three to five opposing votes. 

My impression is that it will be an improvement 
to approach more nearly to the system of the Eng- 
lish institution, The American Society of Civil 

ingineers is not a close corporation, It encour- 
ages the admission of reputable members, and the 
Board of Directors investigates and passes upon 
the merits, etc., of the applicant for membership, 
and he has to come to the board under the recoin- 
mendation of five of the members. 

It seems hard that five members out of five hun- 
dred should have the right and the power to ex- 
clude a man, no matter how desirable he might be 
as a member. AN OLD MEMBER. 


EARTH-WORK 


COMPUTATION — CORREC- 
TION. 
(See page 215, ante.) 
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The Pullman Company are extending their business in 
Europe. The London, Brighton & South Coast Railway, 
of England, has just added a limited Pullman train, and 
has added to it a book-stall and news-stand in the smoking 
car. After a year’s trial the Italian government has 
made a fifteen-year contract with the Pullman Palace 
Car Company in this city to run their cars on all the 
Italian lines. In pursuance of this the palace cars will | 
soon be put on between Florence and Naples, on the | 
Meridionale Railway. 
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charge an abundance of water into the valley, it 
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TROY, N. Y. 
This place was variously known in the latter | 
quarter of the last century as Ferry Hook, Vander- | 
heyden’s Ferry, Ashley’s Ferry, and Vanderhey- | 
den. But on the evening of Jan. 5, 1789, the free- | 
holders met ‘‘for the purpose of establishing a 
name for said place, when by a majority of voices | 
it was confirmed that in future it should be called | 
and known by the name of Troy.” 
The population of Troy was m 
1795... aban cae 


SOO oe co cde cia ; "421 | 


It is believed that the present census will place | 
the population of Troy at some point between 
55,000 and 60,000. 

The city is the capital of Rensselaer County, and 
is situated at the head of steamboat navigation, six 
| miles above Albany and one hundred and fifty-one | 
miles north of New York city. Its position is 
| favorable commercially. It lies opposite one of 
|the termini of the Champlain and Erie canals. 
Steamboats ply daily between the city and New 
| York during the season of navigation. It isa prin- 
cipal point in the course of the New York Central 
& Hudson River Railroad, the Rensselaer & | 
Saratoga Railroad, the Boston & Albany Railroad, 
|the Troy & Boston Railroad, the Boston, Hoosac 
| Tunnel & Western Railroad, the Troy & Green- 
| bush Railroad, the Albany & Vermont Railroad, 
and the Albany & Susquehanna Railroad. It is 
traversed by a horse railroad through its eritire 
length, and is connected by horse railroads with 
Lansingburg, Waterford and Cohioes. 
The site of the city is mainly an alluvial plain, 
which extends along the river from three to four 
|miles, and is from one-half to three-fourths of a 
|mile wide, terminated on the east side by a range 
| of hills, which are gradually intersected by streets 
and covered with buildings. Mount Ida, which 
| rises at the southern extremity of this range. com- 
|mands a beautiful and extensive view of the city 
proper, the Hudson River and the neighboring 
|towns. The streets are generally well paved, 
|lighted with gas and bordered with shade trees. 
The finest residences are situated on First, Second 
|and Fifth streets, and around Seminary and Wash- 
ington parks. Two bridgescross the Hudson river, 
| thus connecting Rensselaer and Albany counties, 
|one of the bridges communicating directly with 
West Troy and the other with Green Island. ‘Con, 
}nection with West Troy is also maintained by 
means of numerous ferries. At the latter place is 
| situated the famous Watervliet Arsenal, belonging 

| to the U. S. Government. 





THE WATER SUPPLY. 
A supply of water in sufficient quantity was 
| first obtained for the city in the year 1833, when, 
| mainly through the exertions of the Hon. George 
| Tibbits, an open reservoir was constructed on the 
| Piscawen Hill, with a capacity of 448,833 gallons, 
| from which the water passed to a second open res- 
ervoir, with a capacity of 115,312 gallons, and was 
| then conducted to a covered reservoir holding 321,- 
839 gallons, aggregating with a portion of the kill 
| across which a dam had been built, a capacity of | 
1,900,359 gallons. Down to March 1, 1848, the to- 
tal cost of the water works had been $160,496.37, 
and at that time there were 59,497 feet of pipe con- 
ducting water through the city. 
Water commissioners were in 1855 appointed un- 
| der a law of that year, and soon after means were 
taken to increase the water supply. In 1860 a 
large reservoir was built east of Oakwood avenue, 
with a capacity of 37,000,000 gallons. In 1862 
another was constructed near Cemetery avenue, 
with a capacity of 50,000,000 gallons. In 1863, in | 
| Brunswick, four miles east of the city, another 
was constructed, with a storage capacity of 180,- 
000,000 gallons. With a population in 1868 of 39,- 
| 293, there was thus provided for this population 
| 430,000,000 gallons of water, The total cost of the 
water works from 1833 to March 1, 1879, was $558,- | 
| 796.20, and on May 1 of the present year, the last | 
installment of indebtedness for water, created in 
1835, was cancelled. 
| Lately an enlargement of the water works was 
deemed essential, in order that the increasing de- 
mand for water, especially at high points and 
along the line of the streets which intersect the 
more elevated portions of the city, might be sup- 
Although the hills back of the city dis- 


was deeniéd wise and prudent to allow this water | 
to flow off into the Hudson River, and to pum 
water into the mains from the Hudson River bac 
again to the hills. Plans for carrying out this de- 
sign were thereupon submitted and approved, and 
upon March 19, 1879, a suitable plot of land at 
what is known as Station D, in Lansingburg, was 


| fact, so peculiar that man 


‘she looks 





purchased. This plot is at the northwest corner 
of State and Washington streets, having a front- 
age of 300 feet 6 inches on State street and extend- 


nicalities of marine 
to be —— with any more powerful 
four poun 
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ing back to the river, with an average depth of 
420 feet. 
THE HOLLY SYSTEM. 

The following statement concerning the extep. 
sion of the water works system of the city, lately 
completed, is taken from the last annual 1, port of 
the water commissioners : 

On May 7, 1879, a contract was made with the 
Holly Manufacturing Company, of Lockport, x 
Y., to undertake the whole work of the propose 


extension, in accordance with the maps, plans and 
| specifications thereof, furnished by Chicf Engi. 


neer D. M. Greene, and annexed to the contract. 
This contract embraced the building and furnig)). 
ing of two sets of pumping engines and boilers, 
with the necessary buildings, including smoke. 
stack, the inlet chamber in the Hudson River, th. 
tunnel leading therefrom to the pump-well.a high. 
service reservoir, and a 30-inch rising or foree 
main extending from the pumping station to 
lower Oakwood Reservoir (a distance of about 3} 


miles), each set of engines to have a capacity of 


6,000,000 gallons in 24 hours delivered into lower 
Oakwood Reservoir, and to yield a duty of 40,000. 
000 ft.-Ibs. for each hundred pounds of coal eyp- 
sumed while running at the specified capacity, 
and operated under a steam pressure not exceed- 
ing 75 lbs. per square inch above the atmosphere. 
with a piston speed not exceeding 90 ft. per minute 

Such are the leading features of the work 
embraced in this contract, the consideration or 
contract price named in it being $235,000. A 
satisfactory bond of indemnity in the sum of 
$100,000 was at the same time entered into, jn 
order to secure full performance of the contract. 

Contracts were also made for the erection on 
the same grounds of a suitable dwelling house and 
out-buildings for the use of the engineers and 
others employed at the works, at an aggregate 
cosi for masons and carpenters’ work of $5,305. 

A contract was also made for the construction 
of a stone dock extending across the whole river 
front of the lot (about 800 feet) at the price of 
$8,000; and contracts were also made for the con- 
struction ofa trestle work and coal-run, with coal- 
car and the necessary gearing and machinery to 
operate it, at the cost of $1,080. 

The work embraced in the contracts here 
referred to has been, in substance, completed. 
Both pumping engines are in operation, but no 
formal test has as yet been made. 

It is estimated that, the increase of revenue to 
the Water Department from new districts already 
supplied will be about $6,000 the first year, and 
there is every reason to believe that it will steadily 
and rapidly increase in each succeeding year. 

The aggregate length of all the pipe laid to date 
throughout the department (excluding force main) 
is 204,060 feet or 38 3,420-5,280 miles.— Troy Whig. 

————> +0 > 0+ oe -- 


THE CZAR’S NEW YACHT. 


The Imperial yacht Livadia, the floating palace 
which has been built for the Czar of Russia by 
Messrs. John Elder & Go., on the Clyde, was suc- 
cessfully launched on Wednesday, the 7th inst.. 
in the presence of many thousands of spectators, 
who lined the river banks and filled immense stands 
which had been erected on each side of the vessel. 
Among those who occupied seats on the centre 
stand were the Grand Duke Alexis, representing 
the Russian navy ; Admiral Popoff, the designer 
of the yacht ; Prince Lobanoff, the Russian Am- 
bassador ; Captain Gunlaeff, under whose superin- 
tendence the yacht has been built, and the Duch- 
ess of Hamilton, who took the place of the Duchess 
of Edinburgh at the christening. * * * * * 

The Livadia is one of the most remarkable pieces 
of naval architecture afloat. Although intended 
as a royal pleasure yacht she is as far removed from 
the popular idea of such a vessel as she is from 
every other type of ship. Eer construction is, in 
sons will no doubt 
be found to question her right to be called a ship, 
and it is equally certain that a large number of en- 
thusiastic pleasure sailors will deny her the right 


‘to be classed as a yacht, associating as they do 


craft of that description with beautifully drawn 
water lines rather than with the elaborate internal 
decorations, In appearance she resembles a circu- 
lar iron-clad more than anything else. Any one 
who wishes to get an accurate idea of what 
like can readily obtain it, as he 
reads this dispatch at breakfast, by taking two 
saucers and placing them one above the other. 
with their concave sides facing inward, Let him 
next take a slice of bread, and cutting it into the 
form of the clipper prow of an ordinary merchant 
sailing —_ place it across the centre. The combi- 
nation will give as good if not a better idea of the 
main plan of the boat than a column of the tech- 
arghitecture. Although — 
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ture or raft is shaped like an enormous hollow, | four blades of 20 feet width. Of the outside mark it out for me, which he readily complied 


steel turbot, the lines of which sweep round in | screws, one is right-handed and the other left-| with. 1 procured it to be engraved by order from 


front into a pointed bow or beak. It is 230 feet| handed. The total horse-power is 
jong, 158 feet wide, and 18 feet deep. At the sides| The gross tonnage is 6,780 tons. 
, 80 as to give a wide and spacious area | wil] have in all twenty separate small engines, the captains of the packets. Having since crossed 


they ex 


10,500. the General Post-Office on the old chart of the At- 
The vessel lantic, and copies were sent down to Falmouth for 


to the k and then again come to a gear at the to be used for steering, hoisting ashes, gm a thisstream several times in passing between Ameri- 


stern. There is no free board, proper 


and weight. 
ABOVE THE WATER LINE. 
The bottom has a flat area of 14,500 square feet. | 
At the edges, the surface trends out and upward | 
all around the ship toward the water line; but, as | 
soon as the ordinary water line is reached, a change | 


r= called, | ing, etc. Seven will be used in supplying the Ja 
the necessary stability being obtained by breadth | lockoff light. 


| stokers and enginemen. 


» cuand Europe, I have been attentive to sundry 
On the forepart, just under the circumstances relating to it by which to know 


| deck, there isa small deck platform, caused by the, when one is init. Lannex hereto observations 
| projection of the bow of the ship above the raft, made with the thermometer in two voyages. It 
|on which are arranged berths for the numerous will appear from them that a thermometer may be 


On the main deck for- a useful instrument to a navigator, since currents 


| ward are the large steam winches for raising the coming from the northward into southern seas 
anchor ; aft of that stores for crockery, etc., and} will probably be found colder than the waters of 


; e in the direction of the curves by gradients | next to that berths for servants and petty officers. those seas, as the currents from southern seas into 
is mad , 


ich equal six feet ndicular. 
poms ow ed ot atlepe inward, which con- | 
tinues until a perpendicular depth of twenty feet | 
has been given to the substructure. It gradually | 
rises to this all around. It is this outward con- 
vexity of form which insures comfort in a sea way, | 


The cooking galleys are arranged round the funnel northern are found warmer.” 
The outward cases. On the aft deck platform, caused by the 


Though Franklin was not the discoverer of 
falling away of the beams from the ship portion, a the Gulf Stream, he was the first to bring it promi- 
surgery and hospital has been arranged. On the nently into notice, to cause a chart of it to be pub- 
main deck aft is the officers’ mess-room. lished, to detect its most important characteristic 


CIRCULAR BOATS. 


as the waves expend their force gradually instead| The main advantage of circular boats is comfort. 
of striking, and causing to heel over, the flat|The Grand Duke Constantire, who is a great be- 


wall or free , a3 in the case of ordinary 
yessels. In the middle of the back of the fish- 
shaped substructure there is a wide flat space of 
about 15,000 feet, on which the upper portion is 
built. This latter more nearly resembles an ordi- 
nary ship than the plated steel fish already de- 
scribed. It is built of steel and wood, 260 feet 
long and 110 feet wide at the broadest portivn. 
The bow is of clipper form, bending forward 
slightly and extending the length beyond that of 
the raft. The cumbrous appearance of the lower 
part of the vessel is relieved and her appearance 
improved by three white-painted steam funnels all 
abreast, and having a similar rake aft to the deck 
houses, while signal poles, two of which are on 
each side fore and aft, preserve the idea of masts, 
although, of course, no sail will be used. 
STATE-ROOMS OF THE CZAR. 


There isa double row of wooden houses on the for- 
ward part of the main-deck, entirely removed from 
the noise and smell of the engines. In this por- 
tion of the ship are located the state-rooms of the 
Czar. They are fitted 2s a style of unprece- 
dented magnificence. ides the d recep- 
tion-room and the bed-rooms of the Emperor and 
his suite, there are the imperial dining and draw- 
ing rooms, each 65 feet long, 35 feet broad and 12 
feet high. Provision is also made for a study and 





for reception-rooms for the Grand Duke Constan- | 


tine, as well as private rooms for the captain of | were undertaken by Dr. Tiedman, of the Royal | and costs $1.20 a foot. Add the-cost of surveying, 


the ship. A large and spacious deck-house for the 
Emperor will be furnished in the style of Louis 
XVI., and scarcely less handsomely decorated 
will be the houses and cabins aft for the use of 
the Grand Duke Constantine. The whole deck 
is surrounded by a covered gallery, so that it can 
be used as a promenade in the stormiest weather. 
The roof above affords an admirable walking place 
in fine weather. The hatchways of the engines 
and boilers will open above the loftiest of these 
houses, the immense cowls for ventilating them 
— still higher. The flying bridge will com- 
mand a view above the roof of the highest of the 
houses. The height from the keel to the second 
story of the deck houses is about fifty feet. The 
arrangements for ventilating the vessel are perfect, 
three immense funnels being used for the purpose. 
The yacht carries three sidewheel steam launches, 
ten lifeboats suspended at the edge of the raft, and, 
in addition, a large number of other boats. Long 
rows of steps sloping down the sides of the raft 
lead to the ts. When parties wish to disem- 
bark the boat is swung clear of the raft from the 
bridge above and lowered into the water. 


CREW AND EQUIPMENT. 


The vessel will be manned by a crew of 260 men, 
and it is expected that she will speed fourteen 
knots an hour. Her total length is 230 feet, and 
breadth 158, draught 6 feet 6 inches. At the stern 
there is a depression, making the draught sixteen 
feet, in order to give the screw room to work. For 
the P of crossing shallows, as at the mouth 
of the Dnieper, the draught can be decreased four 
feet by pumping water into the compartments and 
80 lowering the bow. On the line of the propeller 
shafts there are three keels which will assist in 
steering the boat as well as in preventing her 
making leeway. The raft has a water-tight bot- 
tom, t and a half feet deep in the centre, and 
two and a half feet deep at the ends. Three 
bulkheads divide it longitudinally into compart- 
ments,making it almost impossible to besunk by col- 
lision. The lower body or raft is built entirely of 
steel. The engine-rooms and boilers take up, of 
course, a large amount of space, as do the tunnels 
for the three propelling shafts, which dip slightly 
as they lead aft to the propellers. Each — 
will have three sets of engines, and each engine 
will have three cylinders, a high pressure one in 
the centre and low ones on either side. 


pressure 
The diameter of the propellers is 16 feet, with 


liever in this form uf boat, gave a test one day 
which must have satistied very effectively any of 
his officers who may have had scruples on that 
point. The Russian fleet was cruising off Odessa 
in a good breeze, with a short, choppy sea running. 
With head to wind, all the boats were making 


—its high temperature—to introduce the use of 
the thermometcr, and to point out the importance 
of that instrument in navigation. 

*‘ What signifies philosophy that does not apply 
to some use?’ That is a sentiment characteristic 
of Franklin, characteristic of the age in which he 
lived. In truth, the entire scientific and industrial 
progress of that century is an example of the 
application of it.—Dr. John W. Draper, in Harper's 


good weather of it; soup was on the table, Magazine for July 


and the officers had just sat down to dine. . Saeeety 
Suddenly the signal to proceed to ‘starboard ” THE NEW OIL PIPE LINE. 

was given from the Popofka, and broadside to - e 

the waves, soup and cruckery and all were flying Describing the oil pipe line now being pushed 
through cabins. In the Popofka, however, com- toward the seaboard, the Hornellsville Times says: 
parative comfort was enjoyed, the waves washing Its beginning is near Bradford. It pursues a 
along the convex form of the boat instead of press-| straight line to the east, that, if continued, will 
ing her over, then filling her decks and weighing bring it out near Catskill, on the Hudson River, It 
her down, as was the case with the other vessels. | may bend to the southeast to strike water at New 
The chief objection to boats built upon the circu- | York. It is generally considered that this line is 
lar plan has been the inability of the marine engi-| intended to convey oil to the seaboard or some 
neer to raise sufficient propelling power, a difficulty | river convenient thereto. By whom itis being 
which the builders of the Livadia, with engines | pushed through is a puzzle. Report says the pro- 
equal to 10,500 horse-power, are very sanguine ject is advanced by the Union Tank Line Com 
they have overcome. The main objects in design-| pany. This is undoubtedly a branch or only an 
ing her have been the attainment of steadiness | other name for the Standard Oil Company. ~ 

and comfort. The yacht is in fact,; The cost of the undertaking cannot be estimated, 
an experiment, and the _ interest mani-| but that it isa gigantic enterprise and will cost a 
fested in her by the Grand Duke Constantine. | vast sum may easily be shown. The tanks at 
who is the chief of the Russian navy, is due to the | Cameron mills will cost nearly $10,000. Each of 
fact that she is a specimen of a novel system of | the pumps will weigh 65 tons, and will cost $16,000 
construction which he is anxious to bring into! or more. The engines will consume five to ten 
practical use. A long and careful system of trials | tons of coal per day. The pipe is wrought iron, 





Dockyard of Amsterdam, in conjunction with | clearing away, laying the pipe, burying it, engine 
Admiral Popoff. of the Russian navy, before her | buildings, and a score of other things, and the ex- 
precise lines were determined. The plans thus | penditure, were it known, would seem fabulous. 
matured were then submitted to the Grand Duke| A new telegraph wire has been put up along the 
Constantiue, who, after the assurance that the | railroad, and a report of progress at various points 
vessel could be constructed in the form determined | is daily wired to headquarters. When the line is 
upon, with a speed of at least fourteen knots an | in operation a full report of the business at each 
hour, gave his approval. station will daily be telegraphed to the proper offi- 
After the usual trials she will, if everything cials. Every length of pipe js numbered, and is 
is found satisfactory, proceed to the Black Sea, on | checked off when put on and taken off the car. 
the coast of which, off the Emperor's estate, a It is receipted for be the teamster, and again by 
breakwater, it is said, is intended to be built, in or-| the men who lay it. Every detail in this great 
der to have her well protected when at anchor. | scheme is watched, and properly recorded and _ re- 
The Livadia is the largest and undoubtedly the | ported. 
most remarkable ship ever built in the yard of ar eS Ore 
Messrs, John Elder & Co. Employing fully 5,000| THE WILKESBARRE PIER—THE SOUTHERN 
men, sometimes 6,0000, it is questionable if there | HALF CAVED IN. 
is another private company in the world which | - 
could have undertaken the Czar’s contract, and| At 4 o’clock yesterday morning the watch- 
certainly few managers who would have felt confi-| man on Wilkesbarre Pier discovered that the pier 
dence in themselves to carry such extraordinary de- | showed signs of caving in, as the planking was ap- 
signs into practical shape.—N. Y. Herald. | parently spreading. He notified the whartinger, 
ee ; who hastened there as quickly as possible. The 
OF THE GULF STREAM. | wharf has a frontage of 100 feet, nt extends from 
| the East Providence shore from 800 to 3,000 feet. 
The existence of this current was long ago de-| It was found that about two-thirds of the width, 
tected by the New’ England fishermen, but they | and extending along 300 feet from the bulkhead, 
had no idea of its magnificent.proportions, its great | had slumped, caused by the spreading of the plank- 
graphical and _ climatological importance. ing. The pier rested upon piles five feet apart, sur- 
hese were first brought into view by Franklin. | mounted by cap-logs, tenoned together, on which 
In a memoir read at a meeting of the American | was a planking, and on this a filling of sand and 
Philosophical Society, December, 1785, he states | gravel to the depth of several feet. Standing upon 
that while he was concerned in the management the tracks, which extend to the bulkhead, were 
of the’American PostOffice, an investigation was | numerous empty cars, which were thrown into the 
had respecting the cause of the long voyages made | guif, some of which were got out after considerable 
— packet ships from England. The merchant | difficulty, while others were compelled to remain 
ips made much shorter ones. ‘* There happened | there on the track. The pressure of this mass of 
to be then in London a Nantucket sea-captain of | earth was such as to throw the stone embankment 
| my acquaintance, Captain Folger, to whom I com-/ of the picr on the south side, some fifteen feet from 











municated the affair. He told me that the differ- | its true line, and the bulkhead was thrown inward. 
ence was owing to this, that the Rhode Island cap- | A steam dredger was promptly put into operation, 
tains were acquainted with the Gulf Stream, which | and several tons of earth have already been re- 
those of the English packets were not. * In cross- | moved, and the work of repairs will go rapidly on. 
ing it we have sometimes met and spoken with | It is expected that in two or three weeks the pier 
those packets, who were in the middle of it, | will be in good condition again. 

and stemming it. We have informed them that; It was supposed at first that the accident was 
they were stemming a current that was / due to decay of the piles on which it rests, but it 
against them to the e of three miles an hour, | has been learned that abouta year ago the piles 
and advised them to cross it and get out of it.’ I| were protected from worms by a covering, so this 
then observed it was a pity no notice was taken of | theory falls to the ground. An engineer of the 
this current upon the charts, and requested him to | Harlem River Bridge was summoned Wednesday, 
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who examined the pier, which had shown signs of 
weakening, and he recommended that it be 
strengthened, and operations to this end had been 
begun, but it seems they were too late. No idea 
of the extent of the damage can be given. It will 
b> necessary to dredge the river in that vicinity, 
the piles, many of which appear to be broken or 
dislodged, will have to be examined and perhaps 
new ones put in and new planking and filling put 
on, 

This pier was built in 1874, and during a storm 
about a year ago it was damaged somewhat, and 


at that time it was strengthened, but the southern 


wall, it seems, was not sufficiently braced. 

This, it is said, will not interefere with the busi- 
n-ss of the pier, as the unloading of vessels can be 
readily attended to on the portion that remains 
whole. Very fortunately this dumping did not 


reach the shutes, consequently the stock in them | 


is neither lost nor damaged. 

A large gang of workmen were employed there 
yesterday removing sand, planking, etc., extricat- 
ing the cars and getting ready for repairs. 

The part of the pier that has gone down lies be- 
tween the two outer walls, the northern wall being 


undamaged, while the southern wall, as already | 


stated, has been pushed out, but not thrown down 


soas to allow the water to find its way into the | 


chasm.—Providence (R. J.) Journal, July 2. 
y 
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TO BUILDERS OF WATER-WORKS. 
The city of Joplin, Missouri, having determined 
te provide a system of water supply for the pro- 
tection of the city against fire, anc 


for the furnishing of the same. 


It is not proposed that the city shall erect and 


own the works, but shall grant proper franchises 
and pay proper charges to a company which shall 
build, own and operate the same, and furnish the 
water supply. 

For the information of such, the following state- 
ment is made : 


The source of water supply will be Shoal Creek, | 


a never-failing stream of water in every way sat- 
isfactory, distant from the city limits 35, miles. 
Distance from Shoal Creek to the summit where 
the reservoir would be located, 2% miles. 
Elevation of summit above surface of the 
streams, about 220 feet. Elevation of sum- 
mit above Main street in the city, about 
feet. Shoal Creek will supply a working 
head of about 8 feet for forcing the water from 
the creek to the reservoir; cross-section of the 
stream at common stage, about 70 feet. There 
will be required about 5 or 6 miles of mains and 
about 50 fire hydrants in the city limits. 

The domestic consumption of water and its de- 
mand for manufacturing purposes in Joplin will 
be exceptionally large, am the fact that there is 
now no water supply whatever. except that taken 
from the mining shafts and brought by wagon to 
the consumer. The quality of this water is unfit 
for domestic use or for use in steam boilers. Wells 
cannot be depended upon, owing to the great 
depth to which the ground is drained by mining 
shafts. 

The population of the city is about 10,000. 

For further information apply to the under- 
signed, to whom all proposals and communica- 
tions should be addressed. 

J. P. NEWELL, City Clerk, 
Joplin, Missouri. 
ib ++ > 0+ 
HAPPY LAND. 

Why should not the great American voter be 
happy? The third term plot has failed ; mdustry 
has revived; sectional differences 
peared ; the people all over the Union are at work 
and contented ; the crops promise to be abundant ; 
the market for our manufactures is slowly but 
steadily broadening ; we are at peace with all the 
world, and likely to continue so; emigrants are 
landing on our shores at the rate of a thousand a 
day, and for the most part hurrying Westward to 
occupy our waste lands. In short, we have every- 
thing needed to make a nation prosperous, con- 
tented and happy, not even omitting that comfort 
which men get from seeing others less happily 
placed than themselves ; for -we have only to loo 
at Europe to see that our condition, compared with 
that of our army-ridden and tax-ridden neighbors 


across the water, is one of ideal felicity.—N. Y. | 


Herald, 8th inst. 
= @_:-- o> oe ~~ _ 


FOREIGN INTELLIGENCE. 


In 1873 there was established in France an association 
called **The Steam Users’ Association of the North,” 
whose good service has lately obtained the emphatic 
official approval of the government. The objects of this 
association are the prevention of explosions and other 
accidents, and the dissemination of useful information 
as ty the generation of steam, etc. There isa managi 


ng 
board of twelve members, elected annually, and its 


for domestic | 
and manufacturing use, hereby invites proposals | 


35 | 


have disap- | 


ENGINEERING NEWS. 


| staff consists of an engineer-in-chief, three other en- 
| gineers, four inspectors, three draughtsmen and an ac- | 
|countant and treasurer, The engineers are selected | 
from former pupils of the Polytechnic College and’ the | 
Northern Industrial Institute, the ins rs trom first- | 
| class railroad engine >rs and the best pupils at the School 
|of Arts and Trades. The works of all members of the | 
| association are inspected twice a year. The second in-| 
| spection is much more minute than the first, and a writ- | 
| ten report is handed in. Since 1873 but two accidents 
| have occurred in the works of members. In one case 
| the owner of the boiler had but just joined the associa- 
| tion, In the other he had objected to examination, and 
ipso facto ruled bimself out. 


Monthly summary of meteorological observations | 
taken at Braz, in the city of S. Paulo, Brazil, during 
the month of May, 1880, by the Companhia Cantareira e 
Esgotos : Latitude 23° 32/58” 8S. Longitude 46°. 36’ 46” 
W. (Greenwich). Height of barometer, 2,393 feet above 
mean sea level. Height of rain-gauge, 2,378.5 feet above | 
mean sealevel. Mean pressure at 9 a. m., 27.790 inches; | 
at 9 p. m., 27.783 inches. Mean temperature of ‘air at 
9 a. m., 58.8° ; at 9 p. m., 58.2° Fahrenheit. Mean of 
maximum temperature in shade, 73.4° ; minimum in 
shade, 51.9° Fahrenheit. Mean temperature of Grass 
|minimum thermometer, 41.1° Fahrenheit. Mean tem- | 
erature of dew point at 9 a. m., 56.1°; at 9 p.m , 55.9° 
‘ahrenheit. Highest reading of maximum of ther- 
mometer in shade (13th and 17th), 81.9°. Lowest read- 
ing of minimum of thermometer in shade (31st), 40.0°. 
Mean elastic force of vapor at 9 a. m., .454 inches ; at 9 
p. m., .453 inches. Total rain-fall for the month, 0.94 
inches. Maximum fall of rain in one day (13th), 0.67 
jinches. Rain fell on 7 days, Lightning seen, thunder 
| not heard, on the 13th and 17th. Fog on the morni 
| of 12 and evenings of 3days. Dew on the mornings of 
| and on the evenings of 23 days. Lunar corona observed 
| on thé night of the 16th. Rainbow was observed on the 
afternoon of the ?9th. Henry B. Joyner, A. M.I. C, E., 
“ R. aa & F, M.58,. Engineer-in-Chief.—Rio News, 
June 15th. 


The prize offered by the King of Saxony for the best 
practical method for rendering harmless to fishes in 
rivers and lakes the refuse from factories: and the 
| Sewage of towns has brought before the public two 
precipitation processes, among others, in which lime is 
| the chief agent. Herr Willhelm Knauer, the ‘advocate 
of one plan, proposes to heat the sewage, saturate it 
with lime water, and precipitation being thus obtained, 
pour the water into a tank, with chlorate of magnesia, 
after which it is filterea through gravel and earth. A 
remarkable scheme is that of Brigadier-General W. 
Heine. Under this process, the water. also sufficiently 
saturated with slaked lime, has to pass through several 
tanks and canals until it is pumped up to a tower, from 
which it descends in the form of rain, the sulphuric 
steam with which the iaterior of the tower is filled 
occasioning a crust of ammonia on the walls. ‘ This plan, 
it is said, is now being tried under the authority of the 
Saxon Minister of the Interior on the Elster, a river 
very much mage by various factories on the Saxon 
frontier. The objections urged against these processes 
are that lime is injurious to fish life, and leaves an 
offensive deposit, while the affluent water being in an 
alkaline condition is liable to putrefaction upon its 
introduction into the river. 


The largest concrete tanks in England are at the South 
| Metropolitan Gas Works, London. The first tank of the 
series was constructed in 1866, and is 127 feet 6 inches 
internal diameter, and is embedded 35 feet 6 inches be- 
low the surface. , It was built in brick-work, surrounded 
by clay puddling to Ge promt level, in order to render 
the sides impervious, and in the centre a cone of puddle 
was erected as a support to the roof of the gas-holder. 
The next tank, formed in 1871-2, was 152 feet 6 inches 
diameter and 38 feet 6 inches deep. It was of ‘‘com 
site” character, of brick and concrete. The excavation 
was lined with 9-inch brick-work, with a 14-inch 
| course of bricks at every two feet, to serve as a key- 
ing for the concrete backing, varying from 42 inches at 
bottom to 18 inches. Hoop iron was introduced as 


j 





| stone, which was also used for piers and for the centre 
of central cone, and, as before, clay puddle was filled in 
asa backing. The third tank, built in 1875-6, was 184 
| feet diameter by 47 feet deep, and in this the puddling 
and brick-work were replaced by concrete oak cement | 
rendering, The outer gas-holder was 180 feet across by 
45 feet, and the inner one 177 feet by 45 feet 3) 
inches, and this had a roof of iron supported 
}on timber-work and iron struts resting on a 
brick cone. One is now being constructed which 
| will be 218 feet in diameter and 55.5 feet deep. The 
| concrete used is com of seven parts of ballast, | 
|mixed with broken retorts and clinkers from the gas 
| works, to one of Portland cement. The walls vary in 
| thickness from three feet at surface to five feet, the low- | 
| est portion being only four feet six inches thick. At in- 
tervals of every three or four feet this is strengthened 
by iron bands three and a half inches wide by one-half | 
inch thick, set edgeways in double row, and the face is | 
|rendered toa true surface in three-quarter inch pure | 
}cement. This wall has been built by the ordinary | 
| boarding by day-labor, no special apparatus being em- 
ployed. This tank will cost $132,500. 





The third big blast in the limestone quarry at Glendon, 
| Pa., will soon be set off, and it is expected that 50,000 
| tons of limestone will be dislodged. The 
| ated on a hillside, into which run four drifts a distance 
| of fifty feet. At the inner end a drift runs off at right 
angles on both sides for sixteen feet, making the drift in 
form like the letter T. At each joint and at each end of 
the cross drifts a blast fifteen feet deep has been sunk. 


bond about every 5 feet. At the foot was a course of | P¥ 


geste is situ- | 
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GAS AND WATER. 
The water question still agitates Seaforth, Canada. 


Water-works are proposed for Morrisburgh, Ont 
Canada. 


The water of Detroit, Mich., is worth fifteen cents 
thousand gallons to large consumers. 


The Knickerbocker Gas-Light Company of this city 
ie — internal alterations in their works at a cost of 


Montevideo, Minn., recently voted to issue bonds not 
to exceed $1,500, to be expended in protecting the vij- 
lage against fire. . 


Bids for the boilers and engines necessary for the pro- 
posed extension of the Philadelphia water-works wil] be 
opened next Tuesday. 


The abundant rainfall of the 5th inst. relieved al! anx- 
iety for the f 9 cee concerning the water supply of 
New York and Brooklyn. 


A well-known contractor of Brantford, Canada, has 
offered to construct a system of water-works for the 
village of London East for $26,000, the amount esti- 
mated by their engineer. 


Water-tank proposals will be received by Fruin & Co., 
Stillwater, Minn., until July 15, for the construction 
and erection of two frost-proof water-tanks, capacity of 
each to be 90,000 gallons. 


Secretary Folsom, of the Massachusetts State Board of 
Health, bas examined the water sent to him from Adams, 
Mass., and reports it absolutely pure. So the cause of the 
epidemic still remains a mystery. 


An enormous mudcat, measuring five feet in length 
and weighing 100 pounds, was fished out of the reservoir 
at Newport, Ky., a few days since. This is something 
out of the ordinary in the wayof a fish story. 


The boring for an artesian well on Church street, near 
the Providence Depot, Boston, is 1,098 feet deep, and will 
be continued, if necessary, to 1,500 feet. The boring 
costs $50 a day, and only advances about four feet. 


The Panhandle Company, having had considerable 
ditticulty in obtaining sufficient water for locomotives, 
and for use at the depot at Richmond, Ind., has decided 
to erect extensive works at that place, so as to obtain a 
supply from the river. 


It is believed that but little water will be obtained 
from the tubular wells recently sunk by the city authori- 
ties of Lynn, Mass., as the flowage from the new wells 
has caused the water to cease running at others. The 
best wells now produce about fifty gallons per minute. 


A ange majority of the citizens of Indianapolis, Ind. 
obtain their supply ot water from wells, which, in many 
iastances, are contaminated by infiltrations from vaults 
and cesspools. The Board of Health requests the passage 
of an ordinance compelling the frequent and thorough 
cleaning of all such receptacles. 


On Wednesday next the taxpayers of Newport, R. |, 
will be called upon by their votes to decide in regard to 
the acce ce or rejection of a proposition to supply 
the city with hydrants, water, etc., as submitted by Mr. 
George H. Norman, the well-known water-works con 
tractor, and the present owner of the Newport works. 
It is pretty certain that Mr. Norman’s proposition will 
be accepted. 


The construction of the water-works at Stillwater, 
Minn., is making rapid progress, 150 men are at work, 
and about one-third of the pipe is on the ground ready 
for laying. The contractors will lay 7 miles of mains, 

t in 70 gates and 85 hydrants. It is proposed to pump 
into large reservoir tanks for high service. In excavat- 
ing at Lake McKusick the workmen found a fine peat- 
bed, under which were found bones and teeth of animals. 


The Chicago Times says: ‘‘To determine the num- 
ber of gas-burners for a room of a given size depends 
upon the form of space and the surroundings. In ordi- 

dwellin with white walls, a five-foot burner 
will light brilliantly a space of one thousand cubic feet. 
In public buildings the same amount of light is sutlicient 
for two thousand feet, although it would be well to pro- 
vide for more light. 


Monticello, Ia., claims to have the best system of 
water-works of any town of its size in the country. The 
water is — by an artesian well, more than 1,200 
feet deep, and it is not only pure and cold, but abundant. 
It is forced into a large reservoir on high ground on the 
west side of the town, and is thence well distributed by 
pipes through the principal streets. The pressure is sutf- 
cient to fluod the roofs of all the business houses at any 
time. 


The Metal Worker says: William Wright, the New- 
burgh, (N. Y.) engine builder, is building a large num- 
ber of steam-engines, most of them of 100 horse-power 
and upward. We hear that he has lately taken an or 
der for a pumping-engine for Yonkers, N. Y. It is to 
be able to raise 4,000,000 gallons of water in 24 hours. 
| That ony has had one of bis ae in use for 
| the last four years, and it is repo that the duty ob- 
| tained from it is very high. 
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In the shafts and drifts a large num of chambers 
have been made, and into these about fifteen tons of 
| powder will be . The powder will be 
S electricity. The work of preparing for the blast has 
been going on for over a year. 


The following communication to Mayor Stokeley, of 
Philadelphia, expiains itself : 

* With all that can we are losing water. 
Could not pump any at tt the last ee 


oun! 
hours, nor likely to pump the next. If 
caret hot ecxabeiaul 4a woh; aad’ ult Geass ¢ 
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we will surely be out of water unless a heavy rain sewer 
ply-pipe. 


comes to the relief of the river. 
“Wriuiam H. McFappeEn, 
“Chief Engineer of the Water Department.” 


Holly system of water-works just completed at 
ott ante Cumin, has been thoroughly tested and 
found perfectly satisfactory. There are four pumps, but 
only one will be used to supply the ordinary demand, 
When needed, the other three can be connected in 17 
seconds, and steam raised from 35 to 80 pounds in one 
minute. The action of the engine is easy, and, at high 
pressure, very steady. The municipality of St. Gabriel | 
has been offered water from these works at the rate of 
40 cents per 1,000 gallons, and Berger and Beique at 30 
cents, the village putti :z down the distributing system. | 
The offer will probably be accepted, as the supply is | 
ample. 

The Engircer’s Department of Chicago is preparing | 
plans for the Bridgeport Pumping Works. The plans | 
are for an enzine-house for six engines, capable of | 
pumping 60,000 cubic feet per minute, and about 600, 
000,000 gallons per day. The works are planned to be 
Jaced between the river and the canal, with a conduit 
reaching from the river to the pumps, the water to be | 
xunped into a small canal above the level, and reaching | 
to the canal to carry off the water. The estimated cost | 
of these works is $100,000, and that sum was appropri- | 
ated by the Council last spring. Mr. Cregier says that | 
the engines to be used would have to be built, as they 
are such as are not kept in stock. He thinks the works | 
could be built and all be in readiness to commence work | 
January 1, 1881. 


At a meeting of the Board of Alderman of Provi- 
dence, R. L, July 1, acommunication was received from | 
tne Water Commissioners stating that the city of Provi- | 
dence, with a population of over one hundred thousand 
inhabitants, was dependent on the Pawtuxet water. 
To furnish a supply of water two engines were used, 
one with a capacity of 9,000,000 gallons for 24 hours, | 
and the other about half that quantity. During the | 
dryest season of the year, should it become necessary | 
from any cause to depend upon the smaller one, it would | 
be doubtful whether it would be adequate to supply the 
consumption of water, which is rapidly increasing. The 
report stated that during the present month the maxi- 
mum consumption, corresponding to the same time last 
year, was increased 2,000,000 gallons in 24 hours. The 
consumption on the 26th inst. reached 7,192,675 gallons. | 


} 
| 
} 


Should the larger engine from any cause become dis- | P' 


abled, serious consequences might result. In view of | 
the fact that it would take some time to construct and | 
put in operation an engine, the Water Commissioners 
felt that the time had arrived when a contract should be 
made to erect one, and therefore asked the Board to 
take some action in the matter. 

The Board then adjourned until Thursday, the 8th, at 
3:30 p. m. 

Tables showing a comparison of the amount of rain- | 
fall at Hope Reservoir, vidence, R. L.. and the maxi- 
mum and minimum elevations of the Pawtuxet River 
at Pettaconsett Pumping Station above mean high 
water during the years 1877, 1878, 1879 and 1880, | 
from Jan. 1 to June 30, inclusive: 


HOPE RESERVOIR. 
~~ Amoun* of Rain Fall. ——— 














Months. 1877. 1878. 1879. 1880. 
WMI Si ccksrasbcas 063 455 3.53 3.42 3.98) 
POU  Sacacacktess sts oti .33 5.70 4.80 5.30 
PRION s vice Ghcws barrba ceed ss 7.99 3.86 6.36 5.20 
REN ii ahem dex iescs weeds 2.40 6.53 5.58 3.92 
| Se rrr et: eee 4.40 2.41 1.53 1 00 
POND. onic etiinnhintna ees . 4.60 5.53 3.74 1.26 

Totals. vececae we 27.55 25.43 19.94 
PAWTUCKET RIVER EXCAVATIONS. 
—Maximum .—— ———-Minimum.-——— 
1877. 1878. 1879. 1880. 1877. 1878. 1879. 1880. | 

January...12.05 14.97 11.24 10.00 8.25 8.30 8.80 8.04 
February... 9.95 19.20 16.52 11.70 8.32 8.90 8.50 8.30 
March..... 18.00 13.16 12.90 10.80 8.78 9.08 9.00 8&3 
April...... 12.20 14.10 14.30 11.66 8.00 8.80 9.38 8.68 
May.......11.00 13.20 10.60 10.06 8.00 8.53 8.07 8.10 
June ..11.90 10.80 9.62 9.16 8.00 8. 8.06 8.08 


The trustees of the proposed water-works of Newport, 
Ky., instead of being governed by first cost and con- 
tractors’ guaranties, appointed a board of experts to in- 
vestigate all the plans for machinery that were offered. 
Following is their resolution : esolved, That the 
Board of Experts to whom the plans and _ specifications 
and proposals for pumping-engine are to be referred, be 


| strengthened. This is theory. 
fact. 





and they are hereby instructed to make a thorough 
examination of same, and report to this Committee their | 


judgment of the relative order of merit of the several | River, New York. The draftsmen are obliged to work | 
In making the comparisons they will give | at night to place the order in the shops at the earliest | cepted. 

| possible date. The bridge is to carry the extension of | 5 
the Metropolitan Elevated Railroad of New York City | 


plans offered. 
due weight to first cost and duty, strength and | 
adaptation of the several parts of each machine | 
to the work it has to perform, and _ should | 
it be deemed desirable that either one of the 
two pumps might continue to be operated inde- 
pendently, at pleasure or when necessitated by accident, 
to either steam or pump end of the other, then that feature | 
will also be duly coaatheeet. Due regard will also be | 
paid to precedent, it being undesirable to undertake the | 
construction of machinery on any plan or principle 
which has not been duly tried by time and proved suc- | 
cessful. While a low cost is desirable, it is not expected | 
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and the mouth of the water sup 

When there is a slight current caused by the 
inflowing of a river to help it along the probability is 
Now for experimental 
Take this water from the supply-pipe, and you 
will find in each gallon of it a glassful, eliminated by a 
filter, of a yellowish green liquid, in which fioats 
filmy and other indescribable substances. No nat- 
urally-constructed man, unless upon the verge of 
starvation, would drink the mixture for a ten-dollar bili: 
and ae that proportion of iniquity lurks in every gal- 
lon of our apparently clear water. This is not the case 
with the normal water of Lake Michigan. That, taken 
at a sufficient distance from the sewage contamination, 
isas pure as any water need be. It is to be hoped that 
everybody that has a chance will make the experiment, 
or see it tried. The rapidity with which public senti- 
ment would be manufactured, by this process, in favor 
of getting the water supply farther away ‘rom the 
sewer would be something wonderful, and something 
would come of it very soon.—Milwaukee Sentinel, 6th 
inst, 


Dr. Wah! gives the following answer to the query 
What is water-gas?”: ‘‘ Water-gas may be defined to 
be the gaseous product resulting from the interaction of 
steam and carbon at a high temperature. Generally 
speaking, the mode of its manufacture is to pass steam 
through a thick layer of glowing coal. 
this procedure will be very easily understood by refer- 
ence to the following explanation: ‘The glowing coal 
(carbon) seizes upon the oxygen of the steam, uniting 
with it to form carbonic acid and liberating hydrogen. 
The carbonate acid thus formed is, however, obliged to 
pass through a considerable layer of glowing coal (car- 
bon) before it can escape, and this carbon has so strong 


“ 


j 


The result of | 


an affinity for oxygen that it deprives the carbonic acid | 


of, one equivalent of its oxygen, reducing it 
to the state of a lower oxide of carbon. ‘The 
| product which results from these several re- 


actions is 2 equivalents of hydrogen and ~% equivalents 
of carbon oxide; or, expressed in chemical language, 
2H +2CO. 
It is incorrect to assert that any positive gain in heating 
effect is obtained by this process, for the energy expend- 


ed in the process of decomposing the water is precisely | 


This product is what is known as water-gas. | 


equal to the additional heat given out by the combus- | 
tion of the water-gas over what would have resulted | 


from the combustion of the carbon alone. 


On theoreti- | 


cal grounds, therefore, there can be no economy in the | 


rocess; but there is a gain in practice, and this is due 


to the fact that the combustion of a gaseous fuel can al- | 


ways be effected with greater economy in our furnaces, 
stoves, &c., than that of a solid fuel. The gain, 
therefore, is to be ascribed to the physical con- 
dition of the fuel, and not to any 


advan- | 
tage resulting from the chemical reaction that has taken | 


place. This is a very common error that is entertained | 
even by otherwise well informed persons. We look upon | 
the future of water-gas as highly poaeins, With its | 


aid it is made possible to produce il 


uminating gas more | 
cheaply than by any other process, by simply enriching 
it with the vapors of petroleum, or of other substances | 


rich in illuminating elements. But the grand field of 


water-gas for the future will lie in filling the place of a 


fuel for industrial and domestic uses to take the place of | art... ‘ 
coal. We think the time is not very remote when water- | Daniel Shanahan. 
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branches will be twenty-five miles long, and will cost 
$15,000, 


A large drain is being constructed in the western part 
of the city of Albert Lea, Minn., ostensibly for the pur- 
pose of draining some sloughs near by, but really it is 
the preliminary step toward the improvement of Spring 
Lake by the city. 


It was discovered in St. Louis, after the storm of the 
2d‘Snst. had cleared away, that a large section of ground 
east of Twelfth street had sunk two or three feet. The 
cause of this was in the giving way of the foundation of 
the Mill Creek sewer, which passes directly under the 
spot. This sewer is one of the largest in the world, be 
ing twenty feet wide at the bottom and fifteen feet high 
in the centre. The cause of the sinking of the foundation 
has not yet been ascertained. 


The Philadelphia Press says: Wetland that cannot 
be drained without making a drain through a neighbor's 
land, may be partly drained by opening ditches to the 
lowest part of the field and gathering the water there. 
If it overflows onto the adjoining land, it is the owner's 
business to open a drain to carry it off, and he cannot 
dam it or back it up in any way. The water must run 
off in a natural way. If the land cannot be entirely 
drained, it would be well to plow and harrow it to a 
regular slope as much as possible, when the weather is 
dry and the ground fit, and seed it to red top and fowl 
meadow grass, with timothy mixed where it is the least 
wet. The former grasses succeed well on wet land, even 
where water stands for some time. If the land is 
weedy, we sow oats with the grass-see1, or, what is bet 
ter, sow turnips with it eariy in August, and leave the 
turnip to rot on the ground in winter time, as protection 
to the grass and as manure for it. 


The following shows prices of paving in Detroit, 
Mich. : 
The f« wane proposals were received on the Ist inst. 
for grading and paving the following streets : 
PROSPECT STREET. 


From the north curb line of Gratiot avenue to the 
south curb line of Grove street, with cedar block and 
stone pavement 26 feet wide. 

Excavation, 5,869 cubic yards. 

Medina curb stone, 5,845.10 lineal feet. 

Paving wood, 6,903.34 square yards. 

Paving stone, 3,189.02 square yards. 

Medina cross-walks, 164 square feet. 
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14,354.50 


gas will be distributed to our houses just as coal-gas is | | } 


now distributed—when coal and wood fires, with their | 


abominations of dirt and ashes, will only be known as 


things of the past.’ 


——_ eee - 


BRIDGES. 


Work on the new suspension bridge over Niagara 


River progresses rapidly. 


Rust & Coolidge, engineers and contractors, are now | 


working on the bridges for the Hot Springs Railway, in 
Arkansas, the Chicago, Rock Island & Pacific Rail- 


road, in Iowa, and a large amount of roof-work for the | 
Western Indiana Railway. They are also building sev- | 


eral bridges for the Minnesota & Wisconsin Railroad, 
in Wisconsin. 


The aggre; 
20,573 


‘ 


= these bridges 1s officially stated to amount to $2,- ; 
.725, or nearly 101% per cent. upon the original cost. | eetieh diiansiad 


Clarke, Reeves & Co., bridge builders, of Phoenixville, | Mark Flanigan.. 0.35 
are very busy getting out the drawings and preliminary | _ 


te cost of the several bridges that span the | 
ae. iver from St. Louis to St. Paul has been | 
, ranging from $120,000 for the bridge at | 

irie du Chien to $11,573,000 for that at St. Louis. | 
The annual tolls upon the merchandise crossing the river | 


| Daniel Shanahan, being the lowest bidder, was ac- 
| cepted. 

CRAWFORD sTREET. 

From the north curb line of Grand River avenue to 
| the south curb line of Fulton street with cedar block and 
| stone pavement 24 feet wide. 
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Ledbeter & Stew. $0.38 $0.38 $1.05 $1.05 $0.36) $8157.11 
0.37 0.39 
0.37 


1.63 
1.00 


1 05 
1.01 


0.39 
0.35) 


8.008 80 
8,781.26 


work for a draw-span of 300 feet across the Harlem.,; — 


across the Harlem River. 


There are now in the United States 900 miles of | 


bri . One-third of these are stone and iron, two- 


thi wooden. Iron and steel are used with success, 


Mark Flanigan, being the lowest bidder, was ac 


eee ~ 


RAILROADS. 


Over one hundred railroad men of America are now 
| traveling in Europe. 


| C. C. Barker, of Syracuse, N. Y., bas just closed a 


and give the greatest efficiency at the smallest cost, The Contract for the construction of the St. Joseph Valley 


chief defect in bridges is in 
used on iron bridges the better it would be. 


to outweigh the consideration of future economy and | Steel is rapidly coming into use for bridge purposes. It 
t East 


repairs, is expected that the Board of rts will | 
Suggest any changes not material in extent, which they | 
might advise as pate dectrabie, and which would add 
many way to the e mcy of the machine or machines 
recommended for accoptance. 


When a stream of sewage is injected int» the body of | 


a lake, which is su to have no current to speak | 


if, and a large volume of ee See hn of 
ke, close ‘or su a large city 
Wit water, the fnforence la that something of acurrent 


will between 


mouth of the 


has been used at G w, at St. Louis and in the 
River bridge at New York. 


STREETS, DRAINAGE, ETC. 
Sarnia, Ont., “‘ fathers” are discussing drainage. 


It costs Milwaukee 6.25, 8 or 9 cents per lineal foot, 
ts. 


according to location, to sprinkle its stree 


ola eat el Castes Oe Th ee. 
am n Coun no 
Seo Banter ake ditch. The main ditch and 


e floor, atid the less wood | Railroad. His headquarters are at Buchanan, Mich. 
The chief | 
cause of accidents is by derailment of trains, and the | yarq 
floors and trucks should be made as firm as possible. | track 


Grading on the Detroit, Mackinac & Marquette from 
uette, Mich., eastward, is now well advanced, and 
laying is in progress from that city to the 
Chocolay River. 
| The State of Virginia hires out five hundred and 
| twenty-five convicts to work on her railroads and other 
| public improvements, for whom the State receives 
| twenty-five cents each day. 


| The Cincinnati Gazette, of the 6th, will announce in 
| the merning that the trustees for the Southern Railroad 
| have directed the lessees to continue the two-cent per 


| mile rate on passengers indefinitely. 
The Wabash Pacific Railway earn increase the 
Company 





third week in June $122,705. wi 
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is now negotiating with the Pan-Handle and the | 
Illinois Central roads, in order to get into the heart of 
Chicago over their tracks. 


Work is being pushed on the westward extension of 
the Corpus Christi, San Diego & Rio Grande. The 
rrading is all done for 24 miles beyond San Diego, 
‘exas, and the rails are expected. Five engines and a 
number of cars have been ordered for the road. 


One thousand six hundred and thirteen miles of new | 
railroad have been built thus far this year, against 682 
miles reported at the same time in 1879, 432 miles in 
1878, 583 miles in 1877, 687 miles in 1876, 812 miles in | 
1875, 570 miles in 1874, and 1,271 miles in 1873, 


{t is stated that the graders are at work all along the 
line of the Southern Minnesota, between Egan, on the 
Sioux, and Forestburg, on the Jim, a distance of nearly 
seventy-five miles. Forestburg is twenty-five miles | 
north of Mitchell, and is the point at which the Sioux 
Falls extension of the St. Paul & Sioux City was aim- 
ing. 

On May Sist, work was begun on the Carson and | 
Colorado Railroad. 
now employed numbers 300, who receive $1 per day and | 
board. A gang of 100 Chinamen are at work at 
Walker's Lake, where white men refused to work from 
lack of food and water. | 


The total force of white laborers | 


On June 30, the Texas & Pacific Railroad- company | 
began work on their transcontinental line, to extend it | 
from Sherman west to Whitesboro, By September Ist | 
Whitesboro will be in direct communication with St. | 
Louis. The track has reached the Brazos River, nearly | 
twenty miles west of Weathersford. 


A gentlemen from Huron says track-laying on the 
Black Hills line of the Northwestern goes on at the | 
rata of two miles per day, with sixty miles graded be- 
yond the end of the ¢rack. The Milwaukee and St. 
Paul is pushing the Hastiags branch toward Bismarck. 
Some graders have been taken off the Southern Min- 
nesota extension and sent to the Hastings grade. 


The Herkimer, Newport & Poland Company has been 
organized to build a narrow-gauge road from Herkimer, 
N. Y., on the New York Central road, northward by 
Newport and Middleville to Poland, a distance of 22 
miles. The sum of $88,000 has been subscribed to the 
stock. The bonded debt is limited bv the articles of in- 
corporation to $4,000 per mile. The office of the com- | 
pany will be at Newport, Herkimer County, N. Y. 


Prof. Marks of Philadelphia stated, at a recent meet- 
ing of the Franklin Institute, that be had made some | 
calculations of the maximum speed at which locomotives 
could be driven before the centrifugal force onthe tires | 
of the driving wheels would becom> so great as to cause | 
them to burst. These calculations, which were approx- | 
imate only, showed that the limit of speed was in the 
neighborhood of 450 miles per hour. 


Mankato, Minn., July 1.—Through a letter from N., | 


B. Everetts, engineer of the Mankato & St. Cloud Rail- | fall, the hydraulic machinery for them being now at 


ithe Sault and some of it in place. 


road Company, dated at Dryden, the 27th inst., we 
learn that the surveying party expect to reach the 
timber below Oshowa station on Seven Mile Creek the 
last of this week; eighty miles of the line bas been run, | 
extending to north line of section 14, township 113, 

range 28. He reports a splendid country, good grade 

and people all anxious for the road.—St. Paul Pioneer 

Press. 


A mortgage to secure the issue of $600,000 of bonds, 
with six per cent. interest coupons, of the Baltimore 
& Delta Railway company,to Henry V. Archer and 
John 8. Gittings and their survivors, has been filed for | 
record in the office of the clerk of the Superior Court, at 
Baltimore, Md. The money is to be used for the con- 
struction of the road, which will run from Baltimore to 
Delta on the Pennsylvania live. The property, fran- 
chises, revenues, ete,, of the railruad are conveyed in 
the mortgage as security. The bonds are payable in the | 
year 1910. 





It is authoritatively stated that the Chicago & North- 
western Railroad company will extend the Wisconsin | 
narrow-gauge road this year from Wingville to Cross | 
Plains, Dodgeville and Madison; also from Dodgeville 
to Mineral point. They ask aidfrom Mineral Point to 
the amount of $15,000, and from Dodgeville $10,000. 
The road from Mineral Point to Dodgeville, and thence 
to Madison, will be of the standard gauge, but from 
Wingville to Dodgeville it will be a narrow-gauge. A 
party of civil engineers are making a survey for a rail- 
road from Mineral Point to Dodgeville. 


According to statistics issued under the direction of the 
Secretary of the Treasury there have been constructed in | 
the United States since 1830 railroads that at the end of | 
1878 amounted to 81,818 miles of aggregate length. At} 
the end of 18830 there were twenty-three miles of rail- 
road in the country ; at the end of 1878 there were 81,- | 
841 miles. The greatest number of miles constructed in | 


| from here to Salisbury in thorough repair. 


| last Congress on Ways and Means for improving the 
|on upper streams. 


| same thing will do in all cases for the upper stream, on 
; account of the different character of the bed. They 


| is perfectly willin 


|} under such conditions, and is waiting the efforts of 


| barrier for the flood, but the current is so swift and the 


ENGINEERING NEWS. 


gaged in surveying what is called the ride route by way |g, A. Wilson, of Cleveland, O., will be in charge of the 
of Weaversville, to come to the river again at the { —— survey for acanal connecting Lake rie with 
of Ivy, with the view of seeing if the same be practica- | the Ohio River, and has been instructed to ‘urnish ay 
ble. Until these officials chalk mabe some report with estimate of the cost of survey. It is thought b) the Seere. 
estimates, no work can be commenced upon these lines, | of War that the amount appropriated {.r surve 
but it is understood this will be done at an early date. | not be sufficient to complete them, but enough pe 
In the meantime, Mr. Best isengaged in purchasing iron | be ascertained to enable the department to report to 
and rolling-stock for the purpose of placing the road | Congress whether the proposed works are practicable of 

| not, and, if they are, to name the specific amounts neces 
| sary to begin work upon them. 
{ 


RIVERS AND HARBORS. BUILDING. 
Public baths are proposed for Stratford, Can. Cambridge, Mass., will build a new schoo!-house, 
It is thought that the Cape Cod Canal will reach i ‘ , 
Massachusetts Bay through Sandwich Harbor, instead <at ee SE EEO for 8 'tae 
of by the Susset River, which has a shifting bar at its n 
mouth. Messrs. Jones & Laughlin, of Chicago, wil! erect a 
three-story iron warehouse, to cost $45,000. 


Robert Goelet, of this city, will build a residence cor. 
ner of Fifth avenue and Forty-eighth street, to cost 
$175,000. 


Proposals are invited for the construction of a cel}. 
| house in the Indiana State Prison, south, at Jefferson. 


will soon go out West, however, and probably spend the | ville, Ind., until July B0th. 
Nicollet County, Minn., is building a new 830,009 


heated term in the cool region pretty well up stream to | 
make alterations, a report of which will be handed in to | court-house at St. Peter, and the basement, which js 
' Kasota stone, is rapidly approaching completion. 


Congress next winter. 

Plans of Odd Fellows’ Hall, at Gorham, N. H., have 
just been completed by Alden Frink, architect, of Bos. 
ton. The building is to be of wood, aud will cost 
$10,000. 


Proposais for doing the work and furnishing the mate. 
rials required in the proposed re-building of an engine. 
house, will be received by the New York Fire Depart- 
ment until July 21st. 


The Milwaukee, Lake Shore & Western Railroad 
Company have begun to build a _ round-house, 
machine-snops, etc., at Kaukauna, Wis., land for the 
purpose having been condemned two or three «ays ago, 


The residence for Mr. Cornelius J. Vanderbilt, at 
Hartford, Conn., from plans by Mr. John C. Mead, is 
rapidly approaching completion: cost, $50,000 to $60,- 
000, The terrace wall on front and east side will cost 
$15,000. 


Mr. 8. J. F. Thayer, architect, of Boston, has com- 
pleted plans for the new town hall at Stoughton, Mass, 
it is a two-story brick building, with brick and stone 
finish, and will cost $32,000. Messrs. J. W. Coburn & 
Co., of Boston, are the contractors. 


What is called the lar. elevator in the world has 
been finished for the Washington Monument. It will 
carry LO tons to the height of 500 feet, and after hoist- 
ing the material for finishing the monument, will be 
transformed into a passenger elevator. 


The $20,000 appropriated to provide increased storage 
for silver coin will be expended in the construction of a 
vault at the Philadelphia Mint, and the surplus at the 
Boston, New York and Baltimore sub-treasuries will 
be moved thither as fast es the profits on the coinage of 
silver will pay the expenses. The Baltimore sub-treas 
urer complains that he has 33 tons of silver on hand. 


The corner-stone of the Second Baptist church at Har- 
lem, N. Y., has been laid. The church, which is to cost 
about $50,000, is to be of Philadelphia pressed brick, 
with stone finish, and will seat over 800 persons. The 
style of architecture is Romanesque. The auditorium 
is 60’ x 70’, and the tower at the southwest corner will be 
| 120 feet high. 


Two hundred dollars will be paid by the city of Ham- 
ilton, Ont., for the best plan and specifications for a city 
hospital. The building must be on the pavilion style, 
well ventilated, and heated by hot water or steam. Ac- 
commodations are requirea for 96 patients, rooms for 
nurses, a household of 12, and four private wards. The 
building must not exceed $20,000 m cost. Plans must 
be addressed Aid. Doran, Chairman of the Hospital 
Committee, and left with Thomas Beasley, City Clerk, 
not later than July 29th. 


CONTRACTING, MISCELLANEOUS, ETC. 


The Board of Supervisors, at a meeting held at Spur- 
geon Bay, Wis., decided to build a $4,000 county jail. 
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The Mississippi River Commission that reported to the 


lower part of the river are about to begin observations 
They reported in favor of levees 
and jetties on the lower river, but do not believe the 


WASHINGTON, July 7.—The Nicarauguan concession 
to Admiral Ammen, Engineer Menocal and others, has 
a.ain brought Gen. Grant forward as the probable pres- 
ident of the company, which is in process of formation. 
Capt. Phelps, the present president of the corporation, 
to stand aside whenever the success 
of the enterprise is so far assured that Gen. Grant can 
properly accept the presidency. The General has al- 
ready indicated his willingness to accept the position | 


Phelps to secure the necessary subscriptions, 


Silas B. Dutcher, State Superintendent of the Board 
of Public Works of New York, issues the following com- 
parative statement of the business of the canals from the 
opening of navigation till J uly 1,1879: Tolls collected, 
$190,027 ; tons cleared, 1,277,081; number of miles 
boats moved, 1,764,524 ; average freight on a bushel of 
wheat from Chicago to New York by water, seven cents 
and two mills ; average freight on corn, six cents and | 
two mills ; tolls collected in 1880, $368,704; tons/ 
cleared in 18580, 2,079,737; number of miles boats 
moved in 1880, 3,450,739 ; average freighton a bushel 
of wheat from Chicago to New York by water, eleven 
cents and eight mills; average freight on corn, ten 
cents and eight mills. 


On the new Sault Ste. Marie Canal, Michigan, there 
are at present about 100 men working, and the great | 
lock, 515 feet long and 80 feet wide, is nearly com- 
pleted. There remain yet tote finished the gates and 
the approaches to the new lock, as well as some minor 
varts. It isexpected thatthe gates will be finished this 


This machinery, 
which provides for opening and closing the gates, was | 
designed by Alfred Noble, C. E., and constructed at | 
Detroit. It is exceedingly ingenious, and the effect of 
using it will be very marked in contrast.with the means | 
—inan power—used on the old canal. At present it is 
expected that the new canal will be entirely completed 
before this time in 1881; indeed, some in authority place 
the date at an early month in the spring of that year. 
The appropriation of $200,000 this year at least made 
it comparatively certain that there will be no other de- 
lay than such as may arise from difficulties in the work 
itself. 


The town of Covington, Iowa, is literally a doomed | 
city. Situated on the bend of the Missouri River, the | 
banks are gradually being eaten away, and the ground 
on which the court-house stood a year ago is now 
covered by many feet of fast-flowing water. The cut- 
ting away is done by fits and starts. A week ago Sun- 
day the current set in shore and took off a strip of land 
thirty feet wide in a few hours. No invasions were 
made for another week, when another slice was cut off. | 
Then about half-a-dozen buildings were moved back 
some thirty feet, and the next day the land on which 
they stood was all gone. The citizens have tried to 
moor trees and logs to the bank in the hope of forming a 


water so deep that these attempts have failed. To give 
an idea of what the town of Covington has suffered in| Grand Rapids, Michigan, has 32,037 inhabitants, 
the last five years, the ferry-house and the principal | showing an increase of 15,000 in ten years. Bay City, 
hotel may be instanced. Two years ago there were 600 | same State, has 20,500, making it the third city in the 
feet of land between the building and the river-bank; | State. 


now you can toss a stone out of the hotel window into ; a . ‘ 
the river, and the buildings are now being put on rollers a—— an oe scived es of a 
for removal.—Sioux City Journal. jevue, will be received at the office of t 
. | partment of Public Charities and Correction, this city, 
Under the law providing for improvement of rivers until July 15. 
and harbors, the Secretary of War is directed to cause! 1, 1940 there were three men eng 





in the manu- 


st f miles : : Bebe | 
any one year was in 1871, when 7,379 miles were added | ® SUrvey to ascertain the practicability and cost of con 


‘he business has 


struction of a ship-canal from Lake Erie by the Maumee | £#¢ture of fire-works in New York. T. 
and Wabash valleys, in the bed cf the old Wabash and | Ce grown to the Soe over 98,000,000 5 yas, 
| Erie Canal, to navigable waters of the Wabash River; | eat — ee more t Pan a La + ee 
also, a survey and estimate of the cost of a similar canal | eeity cnet bas te eat ouble in 
trom Joumction, City, on the Wabesh ae Erie oom. is Past ect sacidny beer i = = 
year in which more than three thousand miles have been | & the Ohio River by way 0 mi an = received by WwW. er, 
built were 1856, 8,642 miles ; 1869, 4.615 miles ; 1870, | Canal. | Estimates in pote cases are to be for a water-. adc tk ie bee ie te e. 
6,070 miles; 1871, 7,379 miles; 1872, 5,878 miles; | Channel and locks of the same size and er y - , am AS * 
1873. 4.107 miles. jas those of the present enlarged Erie Canal. | 

» | This is only one of a number of other improve-| L 


pa yard; 480,000 Ibs, 12-in. I-beams, 125 Ibs. per yard; 
Asheville {N. C.) Citizen: Prof. Wm, Cain has been | ments for which surveys and esti sates have been author- | 90, 


to the railroad system of the couutry. No year since 
1865 has seen less than one, thousand miles 
built, and no year since 1849, with the exception of 
1861, 1862 and 1864, whose contributions were respect- | 
sively 651 miles, 834 miles and 738 miles. The only | 





800" 


Congress appropriated $150,000 to cover the en- | 


for the past three weeks «ngaged in surveying the route | ized. ] 
from this point to Pigeon River, with the view of locat- | tire cost of examination and survey. 


Letters have been bills and i 


ing positively the line of the Western North Carolina | 
Railroad; and Col. Thad. Coleman has been at the same | 
time going over the line down the French Broad. The | 
latter gentleman has been down the old bed on the west 


side of the river as far as Alexander’s, and is wow en- 


addressed to various engineers, in whose districts it is | the . All the iron is to be deli 

proposed to make improvements, for estimates of the | the Arsenal and within fiye months from date of oot 
cost of surveys. The amount appropriated will then be | tract, but the contractérs may deliver it as much sooner 
apportioned among these districts, to be used in examin- | as they please. Only bids from ble firms able to 


ing and resurveying the proposed improvements. Col. | perforin the contract, or their agents, will be considered. 
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ENGINEERING NEWS. 


ENGINEERING NeEws.| in railways and bridges ; as to street constructions 
and assessments in our large cities, and like mat- 
ters, furnish an important field of practice to our 
| more experienced engineers, which demands their 
highest skill and is remunerative in proportion. 
An expert witness under the fire of cross-exami- 
nation must have a special fitness for his ordeal. 
He must be on the right side of the case, per- 
== | fectly familiar with his subject, in clear memory 
|of his direct testimony, cool and patient under 
ne 2 E _| the attempts made to annoy and disconcert him 
= ComMiAnAln Wille interested in the ouminnry | — ee to 0 = com an of BYP. — 
of government work to be executed in this vicinity | oes vei sour aneanit ee . s a . a oe sd 
this season, which we publish elsewhere this week, ies a — ot iw . t e —— 9 2m te aa 
and the proposals for which we hope to be able to | nahin me ait a ie ie ae as oe 
publish when they are sent out by the officers in bens ies left the ee — 
charge. | In our large cities various engineers, familiar 


Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 
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— _—< eo _—_ 
Last week we noted in the ‘“ Personal” column | by long experience with human nature, as well as | 


the appointments of several engineering graduates | engineering work in its various details, have 


from Towne Scientific School, Philadelphia ; this | found expert practice much more agreeable than | 


week we are pleased to record similar appoint- | the extreme physical as well as mental labor in- 
ments from the Chandler Scientific Department of | volved in preliminary surveys and estimates, and 
Dartmouth College. These young men make their | in actual construction ; and the increase of legal 
start in professional life with the advantage of a | contests makes a growing demand for their ser- 


good theoretical training: if they do not succeed 
it will be because they have mistaken their voca- 
tion. 


— ee — 
AN arrangement has just been entered into be- 
tween the Society of Engineers of Western Penn- 


sylvania and the Pittsburgh library which prom- | 


ises to be mutually beneficial, and which is worthy 


of the consideration of organizations of similar | 


character. The arrangement makes the library 
the headquarters of the Society,- and includes the 
payment by the latter of. a small sum of money, 
by which all its membefs are entitled to all the 
privileges of membership. This amount will be 
devoted to the purchase of scientific and technical 
books. It is proposed to establish an alcove in the 
library to contain a full collectiom of such werks. 


THE Coast and Geodetic Survey, from a humble 
commencement in 1832, when Congress made the 
first appropriation of $25,000, has become a work 
of great magnitude and importance. Over three 
hundred men and fourteen vessels are now em- 
ployed in the different branches of this under- 
taking, and $544,000 was expended last year, while 
to successfully execute the work in progress and in 
contemplation will require a much larger sum for 
the ensuing year. We can form a partial estimate 
of the labor required when we consider the length 
of coast along the Atlantic and Pacific oceans and 
the Gulf of Mexico, and the immense inland terri- 
tory. During the coming year the triangulations 
across the country will be continued in West Vir- 
ginia, Illinois, Missouri, Colorado, Nevada and Cal- 
ifornia, and will be commenced in New Hamp- 
shire, Vermont, New York, New Jersey, Pennsyl- 
vania, Tennessee, Kentucky, Ohio, Indiana and 
Wisconsin. The magnetic survey of the country, 
the soundings off the coast of Maine, and the 
dredging of the coast at Charleston, S. C., will also 
be continued. A special appropriation has been 
made for a survey of the Delaware River and Bay, 
work to be commenced this summer. The coast of 
Alaska will be examined upon a more extended 
scale, and the force now at Behring Sea will remain 
there. The investigations having reference to the 
pendulum, now being carried on east of the Alle- 
ghany Mountains, will be continued, as well as 
those through which it is hoped to solve the prob- 
lem of the tides. 


EXPERT ENGINEERS. 


In the advance of the country from rapid in- 
crease in population and wealth, professional work 
has been modified in character and enlarged in 
range ; and the important and complicated cases 
which frequently arise in court, as to water-sup- 
ply, canals, mill privileges, rupture of dams, sewer 
coastruction, etc., in hydraulic engineering ; as to 
Tival locations, accidents, patents, and otherwise, 


| vices. 

A veteran engineer like Mr. McAlpine, from the | 
days of the Rock Island Bridge case, has been 
identified with numerous expert cases. Messrs. | 
| Jervis, Young, Latrobe, Francis, Serrell, Worthen | 
‘and many others are familiar with courts, and | 
various important questions of construction have | 
been settled in this way, so that the history of ex- 
pert testimony would be a very valuable contribu- 
tion to our professional literature. 

In 1856 Mr. McElroy, of Brooklyn, determined, | 
beyond dispute, the channel currents of the Pas- | 
saic, on which the Broad Street Bridge case 
turned; in the Washington Aqueduct case, 
with the Hon. Caleb Cushing, he settled the | 
question of rip-rap dams; in the Black River 
| Flood case, with Hon. Francis Kernan, the 
Wave of Translation was made a_ res-ad-| 
judicata in flood cases; in the Boulevard, Sixth | 
and Seventh avenues, Central avenue and other 
sewer cases, the value of materials and labor, from | 
1871 to 1873, has been fixed ; in the Mahopac case | 
the value of water for sale for milling and ice 
production has been defined; in the Hempstead | 
Reservoir case the legal authority of boards of 
reference and other matters, are tested; while a| 
mass of conclusions in railway cases has been 
reached by the trials in Kings County, within two 
or three years. Questions of title have involved 
an elaborate study of the changes in topography 
of Coney Island since the grant of 1644, and the 
accretions of Rockaway Beach are now silting | 
into court to settle issues of great consequence to 


capitalists and men of hydraulic science. 
eR ee 





| 








AN OLD BOOK ON BRIDGES. 


Rummaging the other day among the dusty 
shelves of a Nassau street second-hand book-store, 
we discovered a work on bridge construction 
whose existence is probably known to few engi- 
neers of the present generation. Its title-page 
reads as follows: 

“A TREATISE ON BRIDGE ARCHITECTURE in which the 
superior advantages of the flying pendant lever bridge 
are fully proved, with an historical account and descrip- 
tion of different bridges erected in various parts of the 
world from an early period down to the present time. 
By Thomas Pope, Architect and Landscape Gardener. 
Exulting science now disdains The ties of customs proud 
controul, And b-caks the rude and barbarous chains 
That fettered down the free-born soul. New York: 
Printed for the author, by Alexander Niven, No. 120 
Duane street. 1811.” 

The book is an octavo of nearly three hundred 
pages, neatly printed in leaded pica and illustrated 
with fifteen beautiful full-page copper-plate en- 
gravings. The frontispiece gives a view of the 
author’s flying pendant lever bridge, as designed 
to span the ‘‘ spacious Hudson ;” then follows the 
title, a brief table of contents and a ‘‘ dedication to 


8329 


| the friends of science.” There are next six pages 
| giving the names of the subscribers to the book, 
about 440 in number, and a list of ‘errors occa- 
|sioned by the carelessness of the printer,” after 
which follows a preface of 24 pages. The work 
is then divided into four very unequal parts. 

Part I., giving ‘‘an historical account of different 

bridges,” takes us to page 196. Part II. contains 

‘‘a mathematical description of the flying pendant 

lever bridge as invented by the author and patented 
| by the United States of America,” which embraces 
| pages 197-246. Part IIT. contains ** remarks on the 
| nature and strength of timber,” which brings us 
| to page 277. Then is given a testimonial “of the 
| shipwrights of New York on the examination of 
| the grand model of T. Pope’s patent bridge,” and 
| lastly comes, on pages 281-288, a poem in praise of 
the author’s design. 

The list of subscribers is interesting on account 
of the statement of occupations attached to each 
jname. It is headed by Daniel D. Tomkins and 
| DeWitt Clinton, the then Governor and Lieutent 
| ant-Governor of the State of New York. There 
are four aldermen, the city inspector, twenty-four 
lawyers, the president and four professors of Co- 
lumbia College, six physicians, four architects, 
numerous: builders, carpenters, stone-cutters, ma- 
sons and shipwrights, some twenty book-sellers, a 
few who are “gent” by occupation, and one 
mathematician. Civil and mechanical and mining 
and sanitary and hydraulic engineers were un- 
known in the year 1811, only sixty-nine summers 


; ago 


The author’s preface is mostly a digression on 
architecture, in which, however, he devotes consi- 
derable space to an attempt to reconcile theoretical 
and practical men, for even in those days it seems 
that there was ‘discord sown by envy, pride and 
jealousy” between the former and iatter. In Part 
I. are given descriptions, some quite extended and 
some very brief, of about one hundred existing 
bridges. Ceesar’s famous timber trestle over the 
Rhine is honored with an engraving, as also the 
chain bridge at Chuka, the cantilever bridge at 
Wandipore, a timber bridge at Wettingen that 
looks very similar to the Burr truss, the cast-iron 
bridge of the Louvre, the Hampton Court bridge, 
the Wearmouth arch, and a bridge over the Schuy1- 
kill built by Timothy Palmer, *‘ a masterly piece of 
workmanship combining in its principles that of 
king posts and braces with that of a stone arch.” 

But the design of Thomas Pope, as set forth in 
Part II., has the most interest forus. Imagine a 
light and graceful arch spanning a river 1,800 feet 
in width. Its rise is scarcely more than 200 feet, 
its thickness at the abutment about 40, its thick- 
ness at the crown less than 10 feet. It is entirely 
constructed of timber, but instead of arch stones 
there are zig-zag pieces cut out solid from logs so 
as to transfer the weight toward the abutments. 
Properly speaking, it is not an arch at all, but two 
cantilevers united at the centre. It is to be built 
outward from each shore, the two arms Le.ng bal- 
anced by the weight of heavy abutments, until a 
connection is made st the crown. The roadway is 
laid directly on the extrados of the arch, which has 
a much .less curvature than the intrados. The 
abutments are made in the shape of great ware- 
houses, or they rise as graceful obelisks. The en- 
gravings show in full the particulars of the method 
of construction. The horizontal levers, the archi- 
volt rails, the angular levers, the resting plates, the 
chain plates, the screw bolts, the buttress ties, the 
deck beams, the stancheons, the transom braces, 
the obelisks,—all these and many other details of 
the bridge are explained and illustrated with pains- 
taking precision. Even the mixing of the mortar 
is not forgotten, for the poem says: 


* The mortar all is ground within a mill ; 
The only labor is the hods to fill ; 
One horse and boy for twenty men provide 
With cement better made, more cheap beside.” 
A few quotations from this poem will give some 
idea of the author's modes of thought, as well as 
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It opens | FAILURE OF THE RIO JANEIRO WATER 
WORKS. 


| Rio Janeiro hag just completed an extensive sys- 
| tem of water-works from the plans and under the 
| superintendence, of the Inspector of Public Works, 
| Dr. Moraes Jardim, whose sole claim as a hydraulic 
| engineer appears to rest on his having visited one 
reservoir in Paris, France. Dr. Jardim ignored 
the plans of Sir John Hawksley, of London, which 
were urged by the Brazilian contractor, A. Gabri- 
elli, Esq., who appears to be a very competent man. 
And makes a perfect whole, that need not part and a contractor whose experience entitled his 
Till time has furnished us 4 nobler art.” opinions to serious consideration. Dr. Jardim re- 
The plan of the abutments for balancing and | jected the Hawksley plans because they ‘“‘ were 
supporting the canti-levers is thus described : not signed,” and so the works were completed ac- 
“« If half the arc a thousand feet demand, cording to the Inspector’s own wishes in all things. 
One hundred is enough upon the land At the opening, a few weeks ago, ‘‘ orders” and 
To form the butment and the steelyard’s prop, ‘* decorations ” were freely bestowed upon the suc- 
Which balances the power, lest it should drop. cessful engineers, and everybody was happy. But 
This butuent mest more gravity pomems before Dr. Jardim could well air his new honors, his 
a Aad ‘ie by eee Ss furnish stress : pet reservoir, the Pedregulho, ‘“ sprung a leak,” 
NN ee a ‘ and to preserve it from destruction it had to be 

Or towers erect, like those which China own ; tied. The Doctor called i oe eae 
But best when butments form a group of stores, OT re en it an “ interesting phe- 
To house the treasure brought from distant shores. | 9OMenon and said that it had been caused by the 
The rent they furnish pays the building's cost, vibrations of a small stationary engime in use on 
Which in all other bridges must be lost.” an inclined plane some fifty feet distant from one 
The following explains the construction of the - the corners ee reservoir. Ltn ~~ 
arch: owever, urge e reservoir is ; in 
‘‘Combining levers stretch from shore to shore, obedience to an universal distrust of the work, the 
And span the foaming flood wer eaneet before; pr pcre of sae et a oe 
By logs of timber placed at angles right of engineers on the 28th of May to make a thor- 
The bold formation is made strong and tight ; ough investigation, not only of the Pedregulho 
a pets . ee ees ae top, reservoir, but of the whole system. This commis- 
Vithout the help of scaffold, pier or prop ; sion is composed of Messrs. W. Milnor Roberts, 
RP RAE Ons EEN FE OSE Oone, Past President of the American Society of Civil 

And on the timbers end-grain rests so sound Z ‘ . 

That all the force of weight can ne’er divide Engineer, Chink; Auten ‘Rebpuens, diilo: Bevy 
Each tabled timber from its partner’s side ; and Borja Castro, and is charged with the task of 
And lest the end-grain should not stand the test, | making a geological examination of the hill on 
which the reservoir is built and a thorough exami- 


A sheet of iron is placed between each rest, 
That no compression or indentation can nation of the work accomplished and of the plans, 
estimates and specifications, 


Make an impression to defeat the plan.” 


After considerable versification about the doubts| The Rio News, in commenting on the accident 
of college professors concerning his design, the | says : 


poem closes with a suitable peroration, of which | _‘‘ Unwelcome as the conclusion may be so soon after 
we quote only the last few lines : the bestowal of orders and decorations upon Dr. Jardim 


and some of his assistants, it is clearly evident that this 
‘* ARCHIMEDES foretold the lever’s power, important and expensive work has been entrusted to in- 


describe more fully his bridge design. 
with the following exordium : 

“* Let the broad arc the spacious HUDSON stride, 
And span COLUMBIA'S rivers, far more wide ; 
Convince the world AMERICA begins 
To foster arts, the ancient work of kings. 
Stupendous plan! which none before e’er found, 
That half an arc should stand upon the ground, 
Without support while building, or a rest ; 
This caused the theorist’s rage and sceptic’s jest. | 
Like half a rainbow rising on one shore, 

While its twin partner spans the semi o’er, 


How he could with a pole upset a tower, ftonth; gat the diphcass Of S090 slaianaeteg up erie tte 
Or raise the globe, if fulcrum were but strong a man to enter u it without special study and ex- 
Sufficient for to rest his lever on. perience, than degree of doctor of icine fits a 


The author’s bridge shall surely rise to fame 


man to undertake a delicate operation of surgery. In 
In spite of envy’s efforts, power or claim ; 


older countries, important works of this character are 
almost universally entrusted to specialists; no one 
would think of entrusting them to a man whose onl 


And men of liberal science own its worth, 
Respect his name, and cultivate its growth.” ractical know] was a brief visit to one reservoir in 
| Paris, If any desired the incom- 


Mr. Pope gives a bill of materials for a bridge of | 




















200 feet span, and finds its cost to be $16,000. He 
also states the cost for greater spans—$36,000 for 
400 feet, $102,000 for 800 feet, $176,000 for 1,200 
feet, $258,000 for 1,600 feet, $348,000 for 2,000 feet, 
and $446,000 for 2,400 feet. A model was built to 
represent a bridge, on his plan, for spanning the 
East river at New York. The length of one arm 
of this model was nearly fifty feet, and it bore a 
weight of ten tons, ‘“‘ which has astonished the 
mind of every beholder.” 

We know nothing of the life of Thomas Pope, 
except from this book. We judge him to have 
been a man of culture, and a lover of science. 
That he was painstaking and honest is shown by 
the care and precision with which his work was 
done. He was not a mathematician, nor a poetic 
genius, but he may have been a good architect. 
His plan seems to have met with opposition, per- 
haps with ridicule, yet the large number of sub- 
scribers to his book indicate that he had friends 
and supporters. 
his ideas have not influenced subsequent construc- 
tions, yet his memory should be respected, for as 


His bridges were not built, and | j,¢ 


sole su ntendence these works have constructed, 
cabal to it to his that the crack was 
caused by tions of a small stati 


some fifty feet distant from one of the 
needless to point out the circumstances that the line of 
fissure is almost perpendicular to the arc of vibration— 
the vibration itself would have as little effect on the 
— as a pea-shooter would have on the Sugar 


“The indirect and e cause of all this lies in the 
system itself under which snch works are constructed. 
ust as long as the government continues to do the man- 
works of a public character, just so long will 

there be defecti results. in 


jobbery, and 


been considered 
that Mr. Gabrielli’s wide experience in the construction 
of water-works enabled him to know just what should 
be done and how it could best be done. Had the - 


the works, under stated conditions and fications, 
and then held eee them 


until the fullest and 


e 


co! a great reservoir with a li 
knowl b 
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tendent of the Burlington and Northwestern Rail. 
road. 


Mr. John Schuyler has been elected chief engi. 
neer of the recently organized company known as 
the New York Tunnel Railway. 

Mr. Edward Appleton is chief engineer of the 
new company known as the New York, Boston, 
Albany & Schenectady Railroad. 


Mr. Scott, the Chief Architect of Public Works 
for the Dominion, is on an official tour through 
Quebec and the maritime Provinces. 


Mr. J. R. Rust has been elected chief engineer 
and superintendent of tracks and bridges of the St. 
Johnsbury & Lake Champlain Railroad. 


Report hath it that Mr. Horatio Seymour, Jr,, 
N. Y. State Engineer, is engaged to marry Miss 
Abby Johnson, daughter of the late Judge A. s, 
Johnson, formerly of Albany. 


Mr, Julius W. Adams, late Chief Engineer of 
Brooklyn, and Water Registrar Brinckerhoff have 
been removed from their respective offices by 
Commissioner French. Mr. Robert Van Buren 
will succeed Mr. Adams, and Mr. C. A. McLaugh- 
lin will succeed Mr, Brinckerhoff. 


Mr. Frank P. Stearns, for the past seven years 
Assistant Engineeron the Boston Water-Works, 
with headquarters at South Framingham, has 
been transferred to a similar position on the Boston 
Improved Sewerage, with headquarters at Atlantic, 
Mass., where he may hereafter be addressed. 


The French patent rights of the Otto Silent Gas 
engine have been purchased by the Jamin Electric- 
Light Company. The engineer for the Jamin 
Company is M. J. Berly, who no longer represents 
the interests of the Société Générale de l’Elec- 
tricité, which, at present, works the Jablochkoff 
system. 

A despatch from Bucharest to the London Times 
says: ‘‘ Lieutenant Francis V. Greene, of the Engi- 
neer. Corps of the United States Army, who was 
the American military attaché with the Grand 
Duke Nicholas during the late Russo-Turkish war, 
and author of the work entitled ‘ The Russian Army 
and Its Late Campaign in Turkey,’ has been deco- 
rated with the Order of the Star of Roumania.” 


Messrs. A. G. Lombard and George B. Teames, 
graduates of the Chandler Scientific Department 
of Dartmouth College, have just started for Miles 
City to take positions on the Northern Pacific Rail- 
way under General J. T. Dodge, in charge of the 
Yellowstone Division. H. W. Allen is to takea 
position as draughtsman in the employ of the cor- 
porations at Manchester, N. H., and A. W. Chase 
is to fill'a similar position with Hilton and Menger, 
Patterson, N. J. 

Mr. Cyrus W. Field has prepared a map, show- 
ing the telegraphic lines already constructed and 
in operation, and those which yet remain to be es- 
tablished to complete the telegraphic girdle about 
the world. The missing link is a section from 
some point on the Pacific coast to the Sandwich 
Islands, and thence to China and Japan. For this 
last Mr. Field is understood to have secured im- 
portant governmental concessions in connection 
with projected lines. 

William H. K. Bibby, Secretary of the Phcenix 
Manufacturing Company, of Paterson, died on the 
afternoon of the 9th, after a short illness, at the 
age of seventy-five years. He held the position he 
filled at the time of his death for over half a cen- 
tury. He had also filled the position of Secretary 
of the Paterson & Hudson River Railroad from 
from 1832 to 1852. Mr. Bibby’s father was a cap- 
tain in the British army, and fought in this coun- 
try during the revolutionary war. 





far as in him lay he labored with an earnest and | Mss Piitons of Welas bas Coated Uke wow harbor 
ee | constructed by the London & Northwestern Rail- 
Company at Holyhead. Seven years ago he in- 
augurated the new breakwater built by the same 
company as a for their steamers, 
which carry the Irish and American mails across 
St, George’s Channel to Dublin, whence the let- 





—————_—<9+0- 0+ | M, Gaugain, an eminent foreign electrician, died 
The Albert Medal of the Scciety of Arts for 1879 recently. 


has been presented to Sir William Thomson, for| The address of Andrew Onderdonk, Contractor 
his electrical researches, especially those relating | on Canada Pacific Railway, is Yale, British Colum- 
to the transmission of telegraphic messages through | bia. 


submarine cables. Mr. John P. Gerry is chief engineer and superin- 
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ters for this country are forwarded by rail to 

town, and are there taken on board the | 
transatlantic steamers. In response to the toast of | 
« Prosperity to the London & Northwestern Rail- | 
way Company,” the chairman gave some interest- | 
ing facts about the growth of that corporation. | 
Fifty years ago the line from Manchester to Liver- | 
pool was opened. This was the first railway used 
for passenger traffic in England. The London & | 
Northwestern had to encounter many curious | 
difficulties which the prejudices of the people threw | 
in its way. One of these was a complaint that | 
horses would be rendered useless. The company | 
owns 2,200 engines, 40,000 freight-cars, 6,000 pas- 
senger-cars, and employ 50,000 men and 3,000 
horses. Last year they carried 50,000,000 passen- 
sengers. They do about one-sixth of the whole 
railroading of the country. A miller who owned 
a windmill near the line sued them for damages | 
forthe loss of wind-power which he alleged an 
embankment caused him. While the case was 
pending, a high wind blew the top of bis mill off, 
and proved the absurdity of the claim. The capi- 
tal of the present system of lines is $500,000,000, 
and its revenue $50,000,000 per annum, 
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CHANGING A RAILWAY GAUGE. 





BY AUG. MORDECAI, C. E., CLEVELAND, 0. 





The gauge of the New York, Pennsylvania & 
Ohio R. R., formerly the Atlantic & Great Western 
Ry., was changed on June 22d last, from Leavitts- 
burg to Dayton, a distance of 22444 miles, from 
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| track after being thrown in, which will be bad if | were at work, and by 9:30 the game morning the 


the spiking iscarelessly done. A day or two before | entire main line and sufficient side-track to do the 
the day of change, all the inside spikes were drawn | necessary business was narrow-gauged, and by 2 
except from 5 to 9 in each rail, depending upon the | in the afternoon, news having been received by the 
quality of the ties, whether on a curve or straight | Chief Engineer that all the trains had met and the 
line, ete. Pieces of rails were also cut and inserted line had been thoroughly tested, the road was de- 
on the curves to allow for the difference in their |clared open, and half an hour afterward trains 
length, but it was afterward found that this was | were rushing over it at the rate of fifty miles an 
an unnecessary labor. | hour, and making their usual schedule time, being 

The preparation of the bridges and cattle-guards |a delay of but ten hours in the business of the 
consisted of laying extra track-stringers the right | road. Some sections were done as early as half- 
distance apart, and driving the inside spike. | past six in the morning, but the average time for 

The preparation of the railroad crossings con- | changing two and a half miles of main track was 


| sisted, in the case of steel-plated frogs, of merely | about three and a half hours, with two gangs, consist- 


cutting pieces of rail of such lengths that when | ing each of one foreman, two men pulling spikes, 
the frogs were moved in, the old rails could be | two men throwing in the rail, and six spikers. The 
taken out and replaced by those cut to the proper | number of outside spikes driven was from six to 
length, and we believe that in but one instance | nine to the rail, depending on circumstances. The 
was it necessary to cut a rail on the day of change. | arrangement of men was particularly conducive to 
In the case of rail-crossings, wherever the above | fast working, as each gang, having a like amount 
arrangement was impracticable, the old frogs were | to do, was anxious to excel the others. 

replaced with new ones that had a piece let in of The entire work was thus accomplished most 
such a length that, when taken out and the frogs | satisfactorily and successfully without a single ac- 
moved in, they would be to the right gauge. Rails |cidentand in a remarkably short space of time. 
were cut for the leads on side-tracks in a similar | There was a delay caused by an engine attached 
way. Theswitch-rods in the case of split switches | to a freight train leaving the track, while going 
were prepared by welding the solid clamps to two | on to a siding, but this was, perhaps, as much due 
pieces of gas-pipe, one of which fitted into the | to the gauge of the engine wheels, as to any fault 
other like telescope tubes. They were punched in | in the work of narrow-gauging. 

two places, one for the board and the other for the —_— 
standard gauge, and a key fastened them securely. | 
The operation of changing was therefore simple, 
merely consisting of knocking out the key and re- | ,, A Course on the Stresses in Bridge and Roof Trusses, 
placing it in another hole. In the case of stub-toe| Arched Ribs and Suspension Bridges.” By William 


toe Sore ———— 


BOOK NOTICE, 








six feet to one of four feet eight and a half inches. 
The following account of this work may prove in- 
teresting to at least those of our narrow-gauge 
friends who may be contemplating a somewhat 
similar move. 

The main line of the road extends from Sala- 
manca on the Erie Railway to Dayton, O., a dis- 
tance of 888°¢ miles. In changing the road to the 
standard gauge it was determined, in order to be 
enabled to wear out the old locomotive equipment, 
and for other reasons, to third-rail that portion from 
Salamanca to Leavittsburg, a distance of 16414 
miles, and narrow-gauge from Leavittsburg to Day- 
ton, a distance of 224'4 miles, with an additional 
50 miles of side-track and branches. It was con- 
sidered best to throw in both rails as it was thought 
that a large saving would thereby be effected in 
the cost of future maintenance over the plan of 
moving but one rail. 

The alignment of that portion of the road which 
was narrow-gauged is generally straight; Hut por- 
tions of it, however, are quite crooked. The sharp- 
est curve is a five degree; the longest about a mile. 
One five-mile section especially is a succession of 
three-degree reverse curves on a heavy grade, 
The ties will average fairly with those found on 
most Western roads, The iron is most of it good, 
joined with angle splices, but in several places it is 
badly battered and cut in small pieces. There are 
a number of bridges, all of them Howe truss, and 
the usual number of road-crossings and cattle- 
guards. This portion of the road is also crossed at 
grade by thirteen different railroads, obliging the 
change of about twenty railroad crossings, count- 
ing side-tracks and all. 

The Engineering Department of the road com- 
menced preparing for the change two months in 
advance. The preparation of the track consisted of 
bringing it to a good line and surface and taking out 
some twelve miles of old chair-iron, which was 
done by laying the new iron to the standard gauge 
inside of the chair-iron. Every tie was adzed, so that 
the rails when moved would have a solid and true 
bearing; this was done by fixing two boards the 
right distance apart beneath an ordinary gauge, 
and adzing the ties until the gauge had a good 
bearing on the rails. Inside spikes were driven in 
each tie, according to a template affixed to a gauge 
‘na somewhat similar manner as above, The 
lining of the track and this spiking should be done 
very carefully, as upon it depends the line of the 


switches, each rod was either provided with four — C.E. New York: John Wiley & Sons, 
clamps, or the Gurley switch-rod was used; in the ; 
latter, by changing a piece of gas-pipe from the in-| This book has been prepared specially for stu- 
side to the outside of the rail, the change was easi- | dents. Care has therefore been taken to deduce 
ly made. analytically the various formulas employed, and it 
That the switch and connecting-rods are of the | i8 valuable asa text-book, both for results which 
proper length should be most carefully determined, | are obtained, and for the mathematical practice 
as it was found that the operation of narrowing that it furnishes. We have no hes(ation in saying 
** moving bars” was the most annoying on the day that we consider it for these purposes the best gen- 
of change, in some places necessitating the mov- | eral book on the subject that has appeared, and we 
ing of the head-block, in order to make the con-| congratulate the author on the clearness with 
necting-rod fit. which he has developed his principles. However, 
After these preliminary steps were arranged, and | We think the portion on the strains in trusses 
properly carried out, the work for the actual day | With curved chords, as well as those on arched 
of change was commenced by distributing tools two | Tibs, are capable of greater simplification. It 
days before. Those men who could be spared would have added little likewise to the size of the 
from other portions of the road, or were borrowed | book, and would have added much to its complete- 
from other roads—and the managements of neigh- | 2¢88, if a few more types of bridges had been add- 
boring roads were extremely kind in furnishing |¢d. For instance, when the example on page 88 is 
men-~-were divided into gangs of a foreman and | treated, it might have been mentioned that a simi- 
ten men and distributed by regular passenger | !ar bridge with the member N M left out, and the 
trains on the afternoon of the 2ist. The gangs abutments formed to resist a horizontal thrust, 
were all numbered, and as it was arranged by | hinged at the crown and springing, possessed some 
printed circulars where each was to work, there | @vantages. Such a bridge exists on the Pennsyl- 
was no delay or confusion in distributing them. vania Railroad at Philadelphia. Again, on page 
The arrangements for bed and board had all been | 268, after the suspension cantilever, Sedley’s bridge, 
made previously by a man especially appointed | Which is known in England, and consists of two 
for the purpose. The foreign men were not re-|Such cantilevers supporting a truss, might have 
quired to bring their tools. It would have been | been referred to. At this place, too, Ordish’s sus- 
better, perhaps, to have allowed them to bring | pension bridge, which consists of cantilevers, held 
their spike-malls, as those furnished were not sat- | in position by a chain, could have been mentioned, 
isfactory in all cases. ; In treating of trusses, the economical advantage 
The N. Y., P. & O. R. R. is divided into road-| claimed by Schwedler in inclining the end pieces 
master subdivisions of 50 miles long, and these |0f the upper chord, might have been examined. 
again subdivided into sections of 5 miles. The |In treating of the bow-string bridge, something 
general arrangement on the day of change was to | Should have been said of the double bow-string, 
have two gangs consisting of a foreman and ten |such as the Saltash Bridge. Mr. T. Claxton 
men each, at each end of a section, one on each | Fidler’s bridge, applied as an arch or suspension 
rail working toward each other. At each end of a|should have been noticed, especially since it 
subdivision there was a narrow-gauge train in | probably excels other types in economy. An ex- 
charge of a roadmaster running toward the centre. | ample of one can be found at Pittsbargh. 
The train consisted of an engine and two or three| Notices of these various outlines would have 
cars carrying spare tools, water and lunches for | made the book much more complete, and need not 
those men requiring them. These lunches were | have added very much to its size. The portion 
done up separately in paper bags and placed in | devoted to riveting is very good. However, we 
baskets, five in a basket, an arrangement which | think that in parts subjected to compression, there 
seemed to work admirably. is a consideration in finding the pitch of the rivets, 
Everything being thus prepared, and the last | Which should be mentioned. It is, that the pitch 
broad-gauge train being, by the efficiency of the | Should never be so much greater than the thick~ 
Transportation off the road at 3:35 A. | ness of the outer-plate as to cause the portion of 
M., promptly at 4 o'clock on June 22, the men! the plate between the rivets to act as a long col- 
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umn; in other words, it should never be greater 
that about twelve times tne thickness of the plate. 
On page 313 it is stated that the web in a boiler- | 


plate girder may be taken as composed of columns | 


inclined at angles of 45 degrees. 


plate 11, these splice-pieces will act the part of 
columns, and the web will act like a series of ties. 
It may be noticed that Rankine makes an error in 
treating of the strains in a boiler-plate bridge, by 
supposing the vertical stiffening pieces to act as 
ties, and the web to act as a series of struts. 
it does not do so may easily be shown by tacking 
wooden struts and upper chord to a sheet of paste- 
board and applying a load, The web member can 
then be cut with a knife in lines running from the 
upper corners of the panels near the abutments, to 
the lower corners near the middle, without affect- 
ing the strength of the truss. If the web is cut on 
the other diagonals. however, the structure falls. 
On page 822 the rule for the camber is given, the 
same as in Mr. Trautwine’s book, as 1-360th of the 
span, and it is stated that if the lower chord is 
shortened by this amount, the proper camber will 
be given. In wooden bridges this latter rule is 
true, but in iron bridges it is doubtful whether it 
will hold good. Iron bridges, too, of 100 to 150 
feet span only require 1 to 11g inches camber, this 
being the amount that they are deflected by the 
maximum load, as determined by experiment. 


On page 825 it is said that the upper lateral bear- 
5 


ing ‘racing must usually be wholly a matter of 
jJudgine ot, but no hint is given to the student as to 
the 1 od of forming that judgment. It might 


have Leen stated that even when the ends of the 
upper chord are not secured laterally by some 
special device, and it is believed that they are 
usually free in existing bridges, yet the diagonal 
bracing will serve to transmit the strain from the 
upper to the lower laterals. We think likewise 
that Gordon's formulas for columns should have 
been introduced into the book. A chapter on the 
compressive strength of different sections of 
columns would have been very valuable. It is true 
that experimental data are wanting for making 
stch a chapter complete. There are, however, 
numerous experiments that are accessible, and that 
have never yet been thoroughly discussed, and 
such a work, accomplished by so able a theorist, 


would have made the book valuable, not 
merely to the student, but to the busy 
man of practice, who finds it difficult to 


keep abreast of acquired knowledge of the day, 
without stealing too much of the time that earns 
him his bread. We will conclude by calling atten- 
tion to the following typographical errors: On page 
9, line 3 from top, a Greek letter is wrong ; on page 
11, line 2, the W should have a subscript accent ; 
on page 69, line 5 from the bottom, the character 
in the brackets is incomprehensible ; on page 93, 
lines 5 and 6, for chord, read chords ; one page 298, 
line 7, no end-post is shown in the figure. On 
page 305, line 10, in pin connections all centre 
lines of stress intersect in the pin only when that is 
properly placed in the chord. In Plate V. the let- 
ter A is left out. Figure 5 of Plate XI. might as 
well have been drawn right. The text says on 
page 308 that c should be at least 21¢ diameters of 
the rivet, while the drawing makes it about equal 
to the diameter. These corrections are merely 
given in order that students may not be annoyed. 


An engineer would at once see that they were 
typographical. =a, 














OF CIVIL ENGINEERS. 





A new list of members has just been issued, | 
from which it appears that there are now on the | 
books 1,217 members, 1,299 associate members, 579 | 
associates, 18 honorary members and 657 students, 
together 3,770 of all classes. At the same period 
last year the numbers of the several classes were 
1,148, 1,200, 622, 17 and 591 respectively, making a 
total of 3,578 ; showing an increase at the rate of | 
nearly 545 percent. During the past session the 
elections have comprised 2 honorary members, 43 | 
members, 129 associate members and 15 associates; | 
and 160 students have been admitted: : 


} 


| 
} 


If vertical splice- | 
pieces are riveted on as is shown in figure 1 of | 7 : 5 . 
practical bridge engineers to inform me of the! 
| best methods of making allowance, in the sections | 
|of the various members of lateral and sway-brac- | 


That | 


ENGINEERING NEWS. 


CORRESPONDENCE. 
TO BRIDGE BUILDERS. 
Cuicaao, July 18, 1880. 
| EDITOR ENGINEERING NEws: 
May I, through the columns of your paper, ask 





ing, for the lateral vibrations caused in the trusses 
of a bridge by the passage of a train over it? 
W. J. E. 


STRENGTH OF LIMESTONE. 
Loupon, Madison Co., O., July 13, 1880. 
EDITOR ENGINEERING NEWS: 

Will some of your kind readers please give the 
safe uniform loading for a stone beam 3 feet wide 
8 inches thick and 7 feet between supports, and 
turned flat side down? The specimen for strength 
is of the best Dayton limestone group. I find 
engineering work Ihave. Yours, etc., 


J. 


NOT A PLAGIARISM. 
EDITOR ENGINEERING NEWS : 

In your issue of July 3, Mr. A. M. Wellington, 
in his article on Earth-work Computations, makes 
the following statement. 

‘The modified form of Henck’s formula which 
Prof. Davis publishes and advocates, is an unin- 


ARNETT, 


on earth-work.” 
I presume Prof. Davis thinks the charge of ‘‘ un- 
conscious plagiarism “unworthy of areply, but lest 


might think his article a plagiarism, as Mr. Well- 
ington charges, I wish to state that Prof. Davis 
was teaching the modified form of Henck’s for- 
mula before Mr, Wellington’s book was published. 
¥. F. BD, 





WASHINGTON, D. C. July 12, 1880. 





EARTHWORK-COMPUTATION. 
SDITOR ENGINEERING NEWS: 

Some years since I gave considerable attention 
to the subject of the best method of computing 
railway earth-work, and as the matter is now under 
discussion in your columns, I venture to ask your 
permission to give my views. 

The conclusion I arrived at was, that on work of 
the character of the average American railroad, 


the method of averaging end-areas gives results | 


most nearly approaching absolute accuracy. The 
reason of this is not difficult to understand: The 
line of the road is generally over an undulating 
surface ; the grade-line is so located as to equalize, 
as nearly as possible, the amounts of excavation 
and embankment ; and, as a result, a concave sur- 
face of ground is nearly always presented toward 
the grade-line. This being the case, it is easy to 
see that, as work is usually cross-sectioned, the ac- 
tual amount of excavation or embankment will be 
greater than the exact computation of the solidity 
of the prismoid, determined by the cross-section, 
will give ; for by such computation, a part, which 
may be roughly called a section of .a cylinder, is 
entirely omitted. On average work it will be 
found that the small excess given by the method 
of averaging end-areas, is not more than sufficient 
to counterbalance the amount omitted from the 
| prismoid, as explained above. Hence, it follows 
| that in ordinary practice this simple method, modi- 


| 


| 


fied when prismoids of very different end-areas are 


met with, gives the best results. 

The following rule, which was followed in calcu- 
lating the earth-work on a division of a prominent 
railroad, will be found to give very satisfactory re- 
sults : 
averagimg end-areas, unless the larger end-area of 
any prismoid is 25° greater than the smaller, in 
which case the solidity will be found by using 
** Rice’s tables.” 

Among progressive engineers, ali methods of 
laboriously computing earth-work quantities must 


nothing relating to strength of limestone in any | 


tentional plagiarism from that given in my book | 


some who are unacquainted with Prof. Davis | 


Calculate all earth-work by the method of | 


JULY 17, 1880 


| 


soon give way to the easy, rapid and practically 

accurate methods of graphical determination. (¢ 

_ these, the only one brought prominently forwan| 

is that of Mr. Wellington, and after thoroughly 

| trying it, I can testify to its accuracy, and its great 

value as a labor-saving device. S. W. 
WHEELER STATION, ALA. 


PROBLEM IN LAND SURVEYING. 
| Eprror ENGINEERING NEws: 

I have a case before me relating to the re-estab- 
lishment of a portion of the 9th range line west of 
1st meridian, this State (O.), and Tp. 3 south of 
base, Hardin Co., which is difficult for me to dis- 
pose of; and in order to get at the truth in this 
matter, I thought it best, if possible, to present the 
case to you for publication, and thereby get the 
| attention of experienced surveyors on this subject; 
(hoping and expecting to get from them such 
| information as will enable me to re-establish this 
disputed line according to law and equity. 

The original survey was made in 1819 by Charles 
Roberts, a Dep. Surveyor, who, in running this 
range line, began at the north line of Tp. 3 south and 
ran south toa point 20 poles south of the 3d quarter- 
post from beginuing, and then found that he could 
| get no further south in consequence of an impas- 
sable swamp, being the west part of ‘ Hog Creek 
Marsh.” The surveyor then went to the south 
line of Tp. 3 south and then ran north to a point 
20 poles north of the 3d mile-post from beginning, 
and then encountered some swamp as before, leav- 
| ing a supposed distance of 120 poles, which at that 
time was considered impassable. 

Now, if these two portions of range line just des- 
cribed are traced and projected, should meet or in- 
tersect at one common peint, then there would be 
| no trouble in determining the line of this unmeas- 
| ured distance of range line ; but this isnot the case, 
| for when the line run from the south is projected 
it leaves the other line to the west 18 poles. 

The Field Notes show that the third quarter-post 
from the north was located on a small swamp 
island, and witnessed by two white ash trees, both 
of which are entirely gone. This island can still be 
easily identified. With the exception of this corner, 
the last timbered corner in the line running from 
the north before reaching the marsh or prairie is 
the second quarter-post, and the last one in the line 
running from the south is the third-mile post. 

A number of subsequent surveys have already 
been made for the purpose of re-establishing this 
disputed portion of range line, by quite a number 
of different surveyors, a number of which are 
from other counties; and yet there seems to be no 
agreement as to how this matter can be settled. 

There are three distinct theories or methods 
which have been employed by the different sur- 
veyors in making their surveys: 

The first runs aright line from the third mile- 
post from the south, to the second quarter-post 
from the north. 

The second makes a right line from the terminus 
of one line to the terminus of the other. 

The third method projects both lines to inter- 
mediate points between the terminus of each line, 
and then connects these two points by a right line, 
making two right-angles in the range line. 

I will not attempt to discuss either of the above- 
named methods, but leave the whole matter to 
/your correspondents, hoping also to get your own 
opinion. 

This case is of more importance than might be 
at first supposed. The land having become valu- 
able, much interest is already manifesting itself 

among the lando-wners, not only along the disputed 
iam but by many who are by no means directly 
‘affected by the location of thisline. The particu- 
larly interested ones are in such a muddle that 
some of them scarcely know whether they ow? 
| any land or not. 

Ihave new given gill the important items Te 
lating to the case, and-leave it for discussion. 

W. H. Brown, Surveyor, Hardin County, 0. 

KENTON, Harptn County, O.,July 9, 1880. 
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THE RIVER AND HARBOR APPROPRIATION. | the channel opposite Mull’s, between Ship Island | had taken no part in any exploration made, and 
apeeneees |} and the north Coeyhen’s ice-house. | that he had no interest in any of the companies, 

WASHINGTON, July 11, 1880. At Raritan Bay, New Jersey, the $100,000 appro- and that when’ the Nicaraguan Canal was 

HOW THE MONEY IS TO BE EXPENDED IN NEW York | Priated is to be devoted to the removal of the mentioned M. De Lesseps maintained that no 
AND VICINITY. | rocks at Whitehouse Sands dock and to dredging — with a — - oo sone 

. : : : shoals at the middle ground. endeavoring to compel the adoption of the Panama 

The engineers in charge of river and harbor im-| "at Echo Harbor, “Row Rochelle, the amount route in the Seaesest of Mr. Wise, who held the 


proven oi ot. oe sa ‘cohaieoan tie beck available is reported as now not sufficient to com- concessions. The President, in reply, stated that 
to Chief . 


t 1 , . Bp yer mence the removal of Sheepshead Reef, and it is he was aware of the conflict which occurred at the 
which will be alone snakerne rb warps een! | proposed to await further piteatietians: congress, and of the partiality shown owing to 
under the approp: tions bill duri a e vy Sed At Buttermilk Channel the appropriation of eae interests involved, but that he looked upon 
Harbor Sees It will be eel aa | $60,000 will be used to cut off as much as possible | the Nicaraguan ~-ute as the most available one, 
year beginning tik dente the ae fo of the shoal near South ferry, Brooklyn, locating 22d he hoped M. Blanchet might see his long- 
it was proposed ; ‘lee toe er OF | the dredging on the side nearest the Brooklyn | Wished-for project carried into execution. 
this work in a rk coast = what was) wharves. ’ The company which is promoting the construc- 
Gone othe Chief of En ienous hovien useamne’ At Flushing Bay the $15,000 appropriated will tion of an inter-oceanic canal by way of Nicaragua, 
in 1876. staat eaeneetae of the San that be devoted to continuing the line of diking now is composed, among others, of the following-named 
to the — sided ae os te ‘ast Cabi a under way, as it is not deemed possible that the | gentlemen : Admiral Ammen, Engineer Menocal, 
would be ex Friday 1 . it decided i property interests of Newtown city will be se- United States Navy; George A. Butler, President 
held on ay last, 1t was deci not riously interfered with thereby. é of the First National Bank of New York; U. 5. 
of Engineers yesterday communicated to the en- On Newtown Creek the appropriation of $10,-| Grant, Jr., D. O. Mills, President of the Bank of 


ineets ie of important works by telegraph 000 will be applied to dredging the bar at the California; W. H. Barnum, of Connecticut; Dr. 


* : “ mouth of the creek. George B. Loring, of Massachusetts; Levi P. Mor- 
tat ees eae” to proceed with the work At East Chester Creek the $3,500 man is | ton, of New York ; George H. Riggs, banker, of 
w . 


too small to commence upon the tidal reservoir Washington; H. J. Jewett, of the Erie Railroad; 


meetin: . z ° 
withhold any portion of the amount, and the Chief 





WORK TO BE DONE. and the dikes, and a further examination will be Mr. Seligman, of New York; ex-Secretary of the 
At Block Island Harbor, R. L., it is proposed to made before any application of the funds is de-| Treasury B. H. Bristow. 
expend $200, or as much as may be necessary, for | termined upon. Lonpon, July 10.—The annual dinner of the 


1 of the wreck of the small schoo At Port Jefferson, N. Y., the appropriation of | Cobden Club took place at the Ship Hotel, at Green- 
. oe the Sool eae i ae $3,000 will be applied to pl Bla, sy extend- | Wich, to-night. Earl Spencer presided, Among 
[ron Company's wharf, and directly in the track of | 9g the jetties. those present were M. (¢ ballemel-Lacour, French 
vessels leaving or entering the inner harbor, and to At ead harbor, Conn., with the $25,000 Ambassador to England ; Count de Lesseps, J. W. 
increase the water to a depth of nine feet at mean appropriated It Is proposed to make asurvey of the | Garrett, I resident of the Balt imore and Ohio Rail- 
low tide as far as the funds will pay for it. At harbor with a view of submitting plans for an road, and Simon Stern, of New York. Count de 
Little Narragansett Bay, Rhode Island and Connec- easterly breakwater. It is expected that a small Lesseps said: ‘* The Panama Canal scheme is a 
ticut, the work will be continued in dredging a| P@tt of the appropriation will be necessary to com- | perfectsuccess. I have got the French capital, and 


seven and a half foot channel at the mouth of the plete the west break water. am happy to say that I have just received a letter 
Pawcatuck River to deep water outside the bar; At New Haven, Conn., the appropriation of $15,- from New York saying that American capital is 
also to widen the oe dredged last year. 000 is to be applied to widening the sixteen-foot | Coming to ny support. The canal, in these cir- 


At Dunkirk harbor, N. Y., itis recommended that | Channel which has been dredged from deep water cumstances, may be regarded as fait accompli, I 
the appropriation be expended in extending the above Fort Hale to Tomlinson’s Bridge. It is | hope, after one year’s preparations and six years of 


breakwater eastward. proposed to increase the width of this channel to work, at the same rate as in the construction of 
At Buffalo harbor, N. Y., the appropriation is to 400 feet. the Suez Canal, that the undertaking will be com- 


be applied to extending the breakwater southward. At es Conn., the $5,000 appropriated is to pleted.” 
At Wilson harbor, N. Y., the amount appro-| b¢ expended in extending the dredged channel to | ih a ; 5 
priated isto be applied to extending both sheep hale the docks at the upper end of the harbor, mak- THE PROJECTED FL4 RIDA SHIP-CANAL 


++ > oe 


ward. ing a channel sixty feet wide and four feet deep at |, se ee 
At Oak Orchard harbor, N. Y., it is proposed to | ™ean low water, and with any sum remaining to | The survey of the route of the proposed ship- 
repair and 6 d the piers. make such repairs to the lower channel as may be | ‘ anal across the peninsula of Florida has been 
v3 — *'N. ¥., the money is to be | needed. completed under the direction of General Q. A. 
devoted to repairing and extending piers. At Bridgeport, Conn., it is proposed to devote | Gillmore, who reports in favor of the work. The 
At Pultneyville harbor, N. Y., one or both piers| the $10,000 appropriated to widening the main | oe direct benefits expected are the saving of 
are to be extended, as may be found advisable. ship channel from Long Island Sound to the city | #bout 500 miles in the passage from our Atlantic 


r, N. Y. wharves. This channel is now 200 feet wide and | ports to Gulf ports, and the avoidance of the dan- 
ot ths barbers ta be dodge it deere 12 feet deep, and it is proposed to make it 300 feet | SeToUs passage through the Florida Straits. 

At Little Sodus Ba a N. a the western | Wide. _ The eastern terminus of the canal is fixed at 
pier is to be extended and such dredging done At Southport, Conn., the $2,500 appropriated | “amp Pinckney, at the head of ship navigation, 
and repairs as made may be found necessary. will be applied to extending the four-foot channel | _ =9 miles above the town of St. Mary's From 

At Oswego harbor, N. Y., the engineers recom-| to the wharves and making it as wide as the funds | 2¢re It w ill run southwesterly, to and through the 
mend the extension of the new breakwater and | Will allow. It will make this channel through- | Okefinokee Swamp, crossing the Suwanee River 


general repairs of the old and new breakwater out 100 feet wide and 4 feet deep at mean low | ®€@T Blount’s Ferry, in Columbia County, and 
‘At Waddington harbor, N. Y., the channel is to | Water. | thence to Ellaville, in Madison County. At first, 
be further improved below the dam At Norwalk, Conn., with the $5,000 appropriated, | it Was contemplated making St. Mark's the western 
it is proposed to make a channet 100 feet wide and | terminus of the canal, but General Gillmore failed 

EAST RIVER AND HELL GATE. six feet deep, at mean low water, from Long|” 4ppreve this selection, owing to the in- 


At East River and Hell Gate, New York, $200,-| Island Sound as far toward the steamboat landing | Creased distance involved. The St. Mary's 
000 is to be expended in the excavation of the gal-|as the funds will allow ; also to make a channel! River is ascended by means of seven lift-locks, 
leries at Fi Rock and the removal of the chan- | 100 feet wide and six feet deep, at mean low water, each of 15 feet lift to the summit level, 108 feet 
nel reefs in Hell Gate with the steam-drilling scow. from Gregory’s Point to Norwalk. above tide. No guard-lock is required, as the lift 

At Woodbridge Creek, New Jersey, $500 is to be THE THAMES RIVER. | of the first lock exceeds any rise or flood in the 
applied to dredging the cut through the bar at the| On the Thames River, Conn., the $2,500 appro- |G." Tie eS evel eaters the Ohesienes 
mouth of the river to a depth of twelve feet at| priated will be expended in the sauna ae the | >Wamp, through which it extends 22 miles, 1114 
mean low water, and to continue that depth up the | shoals, rocks and sands east of the New London | miles above Camp Pinckney. Fourteen miles be- 
river as far as the appropriation will admit. Rail os an eee tek. wale 0 Catena TA tea | yond the Suwanee River is reached, near Blount’s 

At Rahway River, with the $100,000 appropri-| wide and fourteen feet deep, at mean low water, | -.- >’ the waters of which will be raised by means 
ated, it is to continue dredging the chan- | at such . Saaenicenn (hice chante oft the sheearaeed of a dam to the height of the summit-level and 
nel te = with plans now adopted, the oo aoe ta tenad iain sale taken into the canal. Crossing the river in the _ 
channel to be seventy-five feet wide and seven feet| On the Housatonic River, Conn., the appropria- | — to — ee — eee e mies be- 

: > i a , “? 7 r ee ‘ > eve y . as ¢ 
a ried as far up the river as the funds | tion of $2000 it is proposed to devote to securing a : ie a eee: eae me 


| length of 62 miles. From this point the line de- 
n s depth of seven feet, at mean low water, through | a Paprdth ! : 
On Elizabeth River $7,500 are to be expended in the c channel below Stratford, at Mill Bar. & | scends by two locks, each of 10 feet lift, crosses 


dredging channe a the Alapaha, and, turning again to the south, 
river as oe eeu.  deop an 7 eee ee veh oe gad ap- crosses the Withlacoochee River, near Ellaville, 
On es Creek, New Jersey, the $20,- ene in the breakwater oon Siccahen e toden |and thence runs through the centre of San Pedro 
000 ay iated is not deemed sufficient to war-| and Quinxes Ledge, at the entrance to ‘cine H 9 | Bay, descending from it by five locks of 15 feet 
rant the beginning of the work of forming a new | harbo This orks hes stele e At oL | and one of 10 feet lift directly to the level of the 
outlet between parallel dykes, the estimated | 1390, ee ne ee ee 
cost of which would be $40,000. ” A further inves- r tinted - ae will oars to be dug fo to mouth 
tigation will be made lemen repo! . . i | of the canal to the deep water of the Gulf, seven or 
submitted. hd month Titer they "000. appropri THE INTER-OCEANIC CANALS. | eight miles from the shore. The protecting jetties 


ated will be od tp erldeninmomdh ad che w aton, July 10.—M. Blanchet, the French will form a harbor of safety for shipping. 
itan wit n 








Teen er ieee anges paiian with, South | engineer, who is connected with the Inter-Oceanic | mules, or 147 nautical miles, divided ns follows : 
ons of the canal where it empties into the Rari- | called upon the President to-day. In introducing Navig neuen of 00. Maary's River oa tune Puishany ee a 0 

Se heaped Bay the appropriation of $30 | outa? Sho Mei thee Se [foie lea cs 
— eo examination of the | voring the most practicable route for an inter-| Total.......00000.00..0.600000000000 cesses 100.0 


e aK . oceanic canal, and stated that on the und of| The plan contemplates a cross-section of canal 
gunna Bay it is proposed to expend the | expense and facility of construction such a route | 80 feet wide at the bottom and 25 feet deep. The 
Shes appropriated in improving the dredged| was unquestionably that proposed via Nica-| water-surface will be 208 feet in width. The canal 
— leading from Canarsie to the deep channel | ragua. M. Blanchet explained that in the con- | is widened, however, to 155 feet at the bottom and 

amaica Bay. gress on the inter-oceanic canal, held at Paris | 255 at the top for 1,000 feet above and below each 





THE HUDSON RIVER. on May 15, 1879, of which Count de Lesseps | pair of locks, to permit the approach of vessels, 
In the Hudson River the engineer recommends | acted as President, he [De Lesseps] promised to 8 and there are passing places 1,600 feet by 30 feet 
the removal of Austin’s , off Van Weiss | neutral and act in a dispassionate manner in favor | every six miles. 





Point, and the construction of a dyke to contract ' of the most available project; that he declared he’ The locks are 500 feet in useful length (from the 









































































































































































































































































































































































244 


ENGINEERING NEWS. 








JULY 17, 1§80, 


end of the gate-chamber to face of breast-vall) 65 the conductor collects bis fare of the women through a | other method. A councilor says there is a wealthy gen. 


feet wide at the gates, with 25 feet of water on the 
sills, 
prevent the intérruption of traffic during repairs, 
and the walls are carried to five feet above the 
water-line. The lifts are ten and fifteen feet. The 
locks have about the same dimensions as those ad- 
vised for the Panama route, except in the matter 
lift. 

The estimated cost of the canal is $50,000,000. 
The drainage-area available for the summit-level 
is 1,200 square miles, with an average annual rain- 
fall exceeding four and a half feet.—Scientific 
American. 
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SURVEYING THE FISHING BANKS. 





St. Joun’s, N. F., July 9, 1880. 
The United States war steamer Alliance, under 
Commander Arthur R. Yates, arrived here this 
morning. The Alliance left St. Pierre on the 22d 


ult., and proceeded in the direction of the Grand | 
Te | 
pily 


Banks. During the interval, which was ha 
marked by auspicious weather, the work af a 
veying and mapping the numerous shoals in the 
neighborhood of the Virgin Rocks and eastern 
reefs was energetically carried on, and has termi- 
nated in the result of reconstructing the whole 


chart of the vast system of shoals that lie away to | 


the southeast of the Newfoundland coast. The 
labors of the Kearsarge and Vandalia over the 
same track will be most effectively supplemented 
by the Alliance, and a scientific location given to 
shoals and rocks along the Grand Banks, that 
hitherto were but vaguely and only approximately 
defined. The Alliance will re-coa! and refit in St. 


John’s, and proceed, after a week’s delay, to com- | 


slete the work of survey. The most interesting 
foatute of the next cruise will be a painstaking 
search for the famous Nile Rock, discovered last 
August by Captain Marvin, rising grimly some 
five or six feet above the surface of the sea, but 
not since seen. The survey concluded, the Alli- 
ance will then proceed to Halifax, and thence to 
the United States. 

—> +9 > 0+ 


FOREIGN INTELLIGENCE. 


It is understood that the plan devised by the manager 





of the Great Eastern Railway, Mr. Swarbrick—the car- | 


riage and delivery of sea-water to London from Lowe- 
stoft—has proved a great success. The company, it is 
stated, is inundated with orders all through the home 
counties, St. Bartholomew's Hospital, the London Hos- 
xital and other institutions being large consumers. The 
ti mdon and Home Counties press correspondent at 
Lowestoft states that it is probable that a special sea- 
water train will be run every night. Tank-wagons are 
being constructed to meet the demand in London, and 


all along the route the boon has been greatly appre- | 


ciated. 


The Pall Mall Gazette says: ‘‘ The Russians have done 
at least one good service during their occupation of the 
Balkan peninsula. In 1877 they began a goedetic and 
astronomical survey of the greater part of the peninsula, 
which will probably be completed during the present 
year. In 1877-8 they were mainly occupied with cen- 
tral Roumelia and Bulgaria, and last year carried their 
operations eastward to the sea and westward over the 
Rhodope Mountains, as well as along the new Servo- 
Turkish boundary as far as Novi-Bazar. A _ trigono- 


metrical network now covers the whole of Bulgaria and | 


Roumelia, as well as a portion of the Turkish territory. 
On the Servo-Turkish frontier a strip 40 versts wide 
and 175 versts long, from the Bulgarian boundary to 
Novi-Bazar, has been triangulated. Over a space of 
15,000 square versts, 1,800 points have been fixed as 
certain bases for a ee »hical map of Bulgaria, 
Rouwmelia, and Turkey, from San Stefano in the south. 
This goedetic network is connected with both the Russian 
and Austrian systems. Accurate figures have been ob- 
tained as to the Balkan Heights, as well as of the 
Rhodope and other systems in the country. In fact, the 


They are arranged in pairs, side by side, to | 


| hole in the door. 


Dispatches from London, dated the 13th, state that a 
| French engineer, who, at the request of the contra 


ta just examined the St. Gothard tunnel, reports 


next. 


francs for every day’s delay after the Ist of October 


it cannot be ready for traffic before the end of April | 


Local engineers agree in the foregoing report. | the streets to be watered wi 
According to agreement the contractors forfeit sae 


tleman who would be glad to construct gas and water. 
works in the village, and Mr. Davis and Mr. Walker 


ctors, | Were pe 8 to to confer with the unknown gentlemen 
that | Who wis 


e1 to build gas and water-works. 

The Water Board of Cambridge, Mass., having caused 
salt water instead of 
fresh, and restricted the use of hose at private houses to 
one hour in the morn and one at night, find there is 


| next, but they dispute their liability on the ground that | saving of 1,603,200 gallons per day. The amount used 


the mene failed to keep faith with them. The matter 
will probably come before the Federal Tribunal. As the 


| lines of approach cannot be finished before the Summer | 


| of 1881, the delay in the completion of the tunnel will 
| not retard the opening of the line for through traffic. 
The Great Russian Railway Co. propose to spend five 
| milllions of roubles in laying a second line of rails 
| between Dunaberg and Wirballen, anda further sum of 
| one million of roubles for additional rolling stock. 
| The International Danube Commission has decided 
| upon cutting through the St. George’s Channel near the 
|} mouth of the Danube, where the water is not deep 
enough to allow of large ships passing in to Galatz. 





GENERAL INTELLIGENCE. 


2” We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 








GAS AND WATER. 

The Victoria, B. C., by-law to raise $70,000 for water- 
works, etc., was defeated. 

Camden, N. J., is to have a new storage reservoir of a 
capacity of 25,000,000 gallons. 

The new water-works at Cooperstown, N. 
rapidly approaching completion. 

The City Council of Wausau, Wis., have voted to pur- 
chase a steam fire-éngine for the use of the city. 


The Water Board of Boston has commenced the work 
|of laying the new 48-inch main from Chestnut Hill to 
the city proper. 

The Columbus & Toledo Railroad Company have just 
finished an artesian well at Teledo. A pure stream cf 
cold water, about one inch in diam>ter, flows from the 
tube. 


Fifteen artesian wells of 25 feet in depth are being 
sunk in the bottom of the filtering gallery, at Newton, 
Mass., in case a larger amount of water is demanded 
for public consumption. 


H. R. Worthington, of this city, has lately been 
| awarded a contract for a compound condensing engine 
of 2,000,000 gallons daily capacity for the Canton, 
Ohio, Water-Works. 

Waltham, Mass., holds a special town meeting to-day, 
one of the principal —— for which it is called being: 
‘“‘to see if the town will appropriate money for a new 
pumping engine forthe water-works.” 


The subject of water-works for Watertown, Mass., is 
still being agitated by a number of its citizens, and as is 
usually the case it will before long be decided to adopt 
some scheme for getting the needed supply. 


The Plata Verde’s artesian well at Silver -Cliff, Colo- 
rado, is going down at the rate of about five feet per 
day. Itisnow down one hundred and fifty-six feet, 
and the water is within fourteen feet of the top. 


The largest pump factory in the world is said to be 
that of the southern pump company at East Nashville, 
Tenn., where a complete —— is turned out every two 
minutes. Their works cover fourteen acres and employ 
225 men. 

The Norwich, N. Y., Water-Works Company, which 
has just been organized, has a capital of $75,000. John 
Mitchell is president. A contract to bring water from 
the northeastern part of the town has been let to Eras- 
mus Smith. 


The subject of water-works is still engrossing the 
attention of the authorities of Springfield, Ohio. The 
sum of $500 has been appropriated for the purpose of 
engaging a competent engineer to prepare new plans 
and specifications. 

The gas company of Springfield, Mass., has contracted 
| with R. F. Hawkins for two large boilers to meet the 
|demand of additional consumers of steam heat next 


Y., are 
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rapidity with which this important work has been car-| Winter. This will make six boilers in use next season, 
ried on for the last three years, is in marked contrast | 4nd more will be added if required. 

with the snail pace of our own ordnance survey; if good| Last year Toronto, Can., paid $46,205 for lighting its 
surveyors are so scarce in our country, might not a few | street-lamps and public buildings. The authorities ure 
Russians be imported for the nonce ¢ The maps of most | now trying to find out if the lamps consume the quan- 
of the region surveyed in the peninsula have already | tity of gas bargained for in the contract, and if the 
been laid before the Russian Emperor, and their execu- | records taken at the meters are correct. 


tion by the heliographic process will be proceeded with Petersburg, Va., has been in danger of a water famine 


straightway.” on account of the scarcity of rain. The city reservoir 

The projected tunneling of Mont Blanc is engaging | WS built in —_ oe is the _ ~~ the water 
the serious attention of French engineers, and, contrary | WS ever so low. je so of the reservoir is 
to common opinion, they characterize it as an easier un- | 3,000,000 gallons. The daily consumption throughout 
dertaking than that of the Simplon ronte. The esti- | the city is 750,000 gallons. 


mates of cost for executing such a Work dre, in the case| The City of New York has purchased from the Ex- 
the late Elijah M. Davis about 50 acres of 


of the Simplor, about $27,000,000, and in that of Mont | ecutors o 

Blane only $15,000,000. Furthermore, it is claimed | land in the towns of Mount Pleasant and North Castle, 
that the Mont Blanc tunnel will make the journey from | in Westchester County. This is the property chosen for 
Paris to Genoa some ninety-seven kilometers shorter, | the site of the new reservoir for the new water supply 
and from Paris to Milan forty-four kilometers shorter | for this city. The price paid was $11,131.65. 


than by the Simplon route. The location of the tunnel} 4 well near Brandon, Vt., 42 feet deep, freezes solid 
is a point which has given rise to various opinions, but | jn winter, and contains ice the year round, while 100 
that which meets with special favor from the advocates | yards away isa spot which never freezes, and which 
of the enterprise is from Chamounix to Courmayeur. —_| sometimes sends up a cloud of steam. Professor Hitch- 
Syria’s first railway has just been finished, and is a | Cock thinks there are currents of air 
steel-tracked tramway on the American plan. The cars | Stratum of gravel about 14 feet down which cause the 
externally are like our street-cars, with an iron stair- | frost. 
case and seats on the top for 12. But within thereisa/| The village of Parkdale, Ont., havi 


failed in ni 
compartment for men and another for women, in which | tiations for a supply of water to be 


en from the city 


Why the 
no man is allowed, whether it is empty or not, and even of Toronto, the Council is moving to procure it by some axplained by 


passing through a | trains cannot be seen atany distance 


previous to the order was 3,718,800 gallons, and subse- 
quently 2,115,600 gallons daily. Several parties who 
have refused to obey the orderin regard to the use of 
hose have been prosecuted, convicted and fined. 


The Common Council of Milwaukee hasarrived at yo 


decision rding the furnishing of new pumping-en- 
oo. and it is stated that all the bids wilj 
rejected and new ones advertised for. The 


Board of Public Works, in a report signed by all the 
members, states that as long as the sewage is discharged 
into Milwaukee Bay, from which the water supply is 
taken, the inhabitants will believe in the impurity of 
the water. They think i, would be to the future in- 
terest of the city to obtain the supply from Whitetish 
Bay. They do not entertain the proposition of bringing 
water by gravitation through a tunnel, but by a live of 
pipes from a new pumping station. The present engines 
will have to work twenty hours out of the twenty-four 
to give an adequate amount. 


The free ice-water tank at the post-office, N. Y., ex- 
cites the ireof the Retailer, the champion of the beer and 
wine interests, and it says: ‘‘ The vice of drinking ice- 
water is a growing one. Its devotees are numbered by 
hundreds of thousands, and they carry on their excesses 
boldly and in the most public and shameless manner. 
The man or woman whom this demon of drink has 
marked for its prey is a familiar object, known at once 
from the marks of dissipation. The ice-water drinker is 
thin, worn, weak, and unenergetic. Constant colic has 
bent his frame, the fires of his body are extinguished; 
their light has fled from his eyes, and their glow has 
gone from his skin. He is —— He has blue lips 
and chalk-colored cheeks. He is melancholy and spirit- 
less, and he will = that eating has no longer any 
pleasure for him. Give him the dipper, the dipper, and 
you may have your laughter and your good fellowship — 
only give him the dipper. For that he will sacrifice all. 
He must go on yielding more and more to the frightful 
habit he has formed, and finally dying the death of an 
ice-water drunkard.” 

The Clinton, Ia., Water Works Company supply the 
city with water under contract. One night lately the 
supply failed when a fire was raging. The owner of the 
burned property brought an action for damages against 
the company, and the Supreme Court has decided 
against him. It holds that such an action cannot be 


maintained, because there is no privity of cov- 
tract between the plaintiff and the  water- 
works company. The parties to the suit are in law 


strangers to each other. ‘‘ It cannot be maintained (says 
the opinion) that the agents or officers of the city em- 
ployed by the municipal government to supply water, 
improve the streets, or maintain good order, are liable 
to a citizen for loss or damag +s sustained by reason of 
the failure to perform the duties and obligations in this 
respect. They are employed by the city, and responsible 
alone to the city. The oe must trust to the muni 
cipal government to enforce the discharge of duties and 
obligations by the officers and agents of the government. 
They cannot hold such officers and mts liable upon 
the contracts between them and the city.” 


On the 13th inst., the Committee on Water of the 
Select and Common Councils, of Philadelphia, received 
the following bids: Item 1. For the purchase and re- 
moval of the old boilers—S. H. McCollom, *%{ of a cent 
ead pees and $6 per ton for the burned cast iron; James 

cHugh, % of a cent per pound for the old boilers at 
Belmont, 1 cent a pound for the boilers at Spring (rar- 
den, and $75 for the removal of the boilers to Chestnut 
Hill; Thomas Gammon, 114 cents per pound for the 
cylinder boilers at Belmont and Spring Garden and 2'; 
cents for the hog-nose boilers at Spring Garden, and 
$80 for the removal of the boilers; awarded to 
the latter. Items 2 and 3. For the construction, 
erection and completion of 7 new_ boilers at the 
Belmont and 10 boilers at Spring Garden—William 
Cramp & Sons, Belmont $28,400, Spring  Gar- 
den, .200; Heller & Jones, Belmont, $24,886; Spring 
Garden, $34,475; Neafie & Levy, $82,000; John Zeb, 
Belmont, $16,775; Spring Garden, 823,963; James 
Moore, Belmont, $25,200; _ Garden, $36,000. 
Awarded to John Zeh. Item 4. Re-setting boilers at 
Chestnut Hill, Thomas Gammon, $505 for excavation 
and setting; S. H. McCollum & Co., $686 for the same 
work. Awarded to Thomas Gammon. Items 5 and 6. 
For excavation and masonry for conduit and foundation 
of engine-house at Spring Garden Works and for the 
erection of engine-house above foundation at Spring 
Garden Works, Thomas Gammon, $13,002; S. H. Mc- 
Collum & Co., $11,748; Jacob Meyers, $15,090; At- 
kinson & Myhlertz, $17,340. Awarded to 8S. H. Mc 
Collum. Item 7. For a ten-million-gallon engine, air 
vessels, inlet pipes, steam -copnections, etc., complete, 
H. R. Worthington, New York, $37,500, This was the 
— bid received for this item; the contract was award- 


— eee 


ELECTRICITY. 


An electric signal has been placed on the railroad at 
East Oakland, Cal., for the purpose of si ing trains 
running over the trestle-work at ,on which, 
on account of a curvature and a buildin, 

mg the track. 
The - of the train over an insulated rail causes 4 
red flag to be displayed at the te end of the trestle- 
work. 

ic needle points to the north is thus 
. C. T. Patterson, of the United States 
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“ The earth is itself a magnet, and at- | two swin and four fixed ns for the crossings 
a Stand“ Ral ‘oe 


Cont the needle do, and it is | of tze We. 
found to be aff by the action of sun in a man- | 
ner not yet nderstood. The magnetic 





present time the northern netic po 


sarth are not in line with the peogra 

with them of rearly 23 At the 
mane tie sae po i meee 
‘Arctic circle, on the meridian of Omaha, and, from 


and lway over the new Welland Canal. 


The: Executive Committee of the East River Bridge, 
ridge. The contract 


of the case, the — better be described as | awarded to the Bainbride (Georgia) contractors, was 


point. The needle does not 
everywhere point to the true astronomical north, but 
varies within certain limits. At San Francisco it points 
17 degrees east of north, and at Calais, Me., as much 
to the west. At the northern magnetic pole 4 bal- 
anced needle points with its north end downward in 
a plumb line; at San Francisco it dips about 63 de- 
grees, and at the southern magnetic pole the south end | 
points directly down. The action of the earth upon a} 
tic needle at its surface is of about the same force | 
wo that of a hard steel magnet forty inches long, strongly | 
magnetized, at a distance of one foot. It is very ~ouke | 
ble that a study of d lectric machines, now s0 | 
much tised in electric illumination, will soon reveal some | 
far-reaching truths regarding magnetism in general.” | 
—0oo—_— 
STREETS, DRAINAGE, ETC. 
Proposals will be recaived by the New York Depart- 
ment of Public Works until July 22, for paving vari- 
ous streets. For further particulars see City Record. 
The contract for the construction of Hartford Run 
sewer at Baltimore, Md., from intersection of Ann and | 
Middle streets to intersection of Monument and Patapsco | 
streets, was awarded to Holland Knapman & Co., at | 
$104,808.50. 
The drain through a portion of Brant Township, Cana- | 
da, extends from a short distance west of Walkerton to | 
Johnson’s Corners, a distance of about four and a half | 
miles, and will be three feet wide at the bottom, with an | 
average di of about four feet. The survey of the 
work bas m completed, and the improvement will 
cost between $4,000 and $5,000. 


Anew company, with a capital of $100,000 has been 
chartered to irrigate the country about Greeley and 
Evans, Colorado. They will immediately take out a 
ditch which will irrigate all the farms between the 
Thompson and the Poudre} rivers, and will bring under 
cultvation the finest body of farming lands in the State. 
Their is to use a number of lakes as reser- | 
voirs, to secure priority of right by ue stock cf 
some of the older ditches. The canal will be twenty- 
four feet wide on the bottum, and will, in addition to 
watering the lend, furnish water for both towns. 


The contract for the construction of the northeastern 
sewer at Columbus, Ohio, has been given to Mr. Wade 
Converse, and will be executed as surveyed. In re- 
gard to the northwestern sewer, the following resolu- 
tion was adopted by the Council : *‘ Resolved, by the 
City Council of the City of Columbus, That the City 
Civil Engineer be, and he is hereby directed to make 
and report at the next meeting of the Council, a sum- 
mary plat and profile of a main-trunk sewer, together 
with an estimate of the cost of the same, commenc- 
ing at the intersection of Hunter street and Second 
avenue, at the angle in the line of the main-trunk 
sewer known as the northwestern sewer, which 
was authorized to be built by ordinance of 
the City Council passed August 11, 1879, and running 
thence westerly in Second avenue to the centre of John 
street, thence southerly in centre of John street to cen- 
tre of Montgomery street, thence southerly by the most 
direct practicable route to the Scioto River, east of the 
junction of the Olentangy river. The last clause in this 
resolution leaves the route to the river open to discussion. 

It is probable that the outfall will be changed and new 
bids advertised for. 


Something like united action has at last obtained to- 
ward relie Milwaukee of the curse of stinking rivers. 
The Board of Public Works, the City Engineer and the 
Commissioner of Health had a conference on the 12th, 
at which they came to an ment respecting plans 
and specifications. They will make a unanimous report 
tothe Common Council on Monday next, and the re- 
sponsibility of a delay, should any occur, will then rest 
on that body. proposition is for the construction 
of a conduit to run from the Milwaukee River along 
Clinton street to Oregon street, Fifth Ward, thence east 
along Oregon street to South Water street, thence along 
Park street to the Milwaukee River, thence, by syphon, 
across the river to block 176, and from thence into 
the lake. Also, to run west on Oregon street from 
Clinton street to First avenue, and from the 
last named point to the Menomonee River. 
By this plan the polluted water could be pumped from 
the Milwaukee River until the back-flow m the lake 
should reach the end of the conduit, then by a properly 

pared valve at Clinton street, thereby ing the 
wof water from the Milwaukee River at the 











canceled because of the alleged inferiority of the ma- | 
terial. 


The Commissioners who inquired into the Tay Bridge | 


disaster have reported that the fall of the structure was | 
due to insufficient cross-bracing of the girders. The | 
bridge was, in fact, blown away by the wind. This| w 
was the conclusion at which we arrived from a careful | 4), 
| examination of the facts made public at the time the | 
accident oc 
Thomas Bouch, that the train had run off the track and 
damaged the perpendicular lattice-work of one girder, 


The assertion of the engineer, Sir | 


was too palpably a theory put forward to save his pro- 
fessional reputation. It would appear that the design 
for the structure was not so much at fault as its execu- 
tion. Iron of poor quality was used where good ma- 


ua 
| terial was required by the specifications; holes were | 


filled with sand, putty, and paint; hundreds of bolts 
were never putin place. The inspection of the work | 
during progress was not attended to, and the final ex- | 
amination by the Board of Trade Engineer was a mere | 
farce, | 


The contract for building the new Monongahela bridge | 
has been awarded to the Pittsburgh Bridge Co. by the 
board of directors of the bridge. The plan of the bridge | 
adopted is known as a steel-link suspension-bridge, same | 
as the Point Bridge. Steel links are used in place of | 
wire cables. These are stiffened by rods, which prevent | 
vibration and make the bridge more lasting. Rods are | 
extended from the links to the floor, and the weight | 
rests on these. There are no rods directly connecting | 
the towers with the floor. There will be two spans of 
350 feet each and two half spans of 175 feet each, 
eS total length of 1,050 feet. As the bridge is | 
somewhat shorter than the old one, two piers and arch- | 
ways will be erected. The new structure will be from | 
seventeen and one-half to twenty feet higher than the | 


present one. The width of the roadway will be twenty- | 
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The New York Loan and Improvement Company di- 


| rectory organized on the 14th by electing José F. de 


Navarro, President; Arthur Leary, Vice-President; and 


les of the | on the 15th, met and opened twenty bids for furnishing | Lewis M. Brown, Secretary. 
ical poles, but | the lumber for the roadway of the b 

was awarded to Eppinger & Russell, of Brooklyn, for | 
the | $24.70 per 1,000 feet for 1,095,190 feet of yellow pine. | 
the | The contract for lumber which was some time ago 


The Grand Rapids and Indiana Railroad Company 
have voted to increase their capital stock from $2,800,000 
to $5,000,000, for the purpose of extending their line as 
far as the Straits of Mackinaw. 

The Missouri Pacific Railroad Company is engaged in 
the construction of a new line from Pleasant Hill, Mo., 
to Nevada, on the Missouri, Kansas & Texas road, to 
be one hundred miles in length. 

A hundred men are to be immediately put at work on 

the large tunnel which is already partly dug for the 
est Shore railroad at West Point. The contractor 
inks nine months will see it finished. 
Forty-eight daily papers in the United States publish 
railroad columns as one of their special features. There 
are, in addition to these, four weekly, twosemi-monthly, 
and one monthly paper devoted entirely to reilroad 
news, 

It is reported that the Chicago, Milwaukee & St. Paul 
company has located a line for the extension of the 
Hastings division from Bigstone Lake to Jamestown, 
Dak. Itisalso asserted that the Southern Minnesota 
line will be extended to Bismarck. 


Contracts have been let for grading, masonry and 
ties for the St. Louis, Arkansas & Texas branch of the 
St. Louis & San Francisco road, from Pierce City to 
Washburne, in Barry County, Mo., a distance of thirty 
miles. It will carry the new road to within seven miles 
of the Arkansas line. 


The preliminary survey of the Austin & Mankato and 
the Mankato & St. Cloud Railroad is now completed. 
The work has been done by N. B. Evarts, of the I. C. R. 
R. Co. There is no heavy work, except at and near 
Mankat>. As soon as the estimates are made up the 
questiun of early construction will be settled. 

A new railroad, to connect Pittsburgh with Chicago, 
is projected, and it is said that it will have the assist 
ance of the Baltimore & Ohio Railroad Company. It 
will here be noted that the Pullman interest in N. 
Y. Elevated roads has been defeated in the recent elec 
tion of the above company, which is the owner of these 


two feet, and the sidewalk, which is to run on the out- | ™ ads. 


side of the towers, eight feet six inches. The cost of the| The Milwaukee & St. Paul is preparing to begin 


bridge will not be less than $250,000. The bridge will 
run from Smithfield street to Carson street, across the 
Monongahela River. 


A claim has been preferred against the Dominion Gov- 
ernment for $20,000 by one Mr. H. B. Higginson, being, 
he alleges, the amount due to him by the government 
on account of the construction of certain bridges on the 
line of the Intercolonial Railway by the Fairbairn 
aoe Manufacturing Company. Mr. Higginson claims 
that he was a partner in the contract, and that he has 
not received his part of the proceeds. The government 


por on the contract upon it, nor was any claim 
made by him to share in the contract prior to the pay- 
ment of the amount due on account of it; and, further, 
that if there be any claim, it must be preferred against 
the company and not against the government. Sir 
Charles Tupper referred the matter to Mr. Samuel 
Keefer, C. E., for inquiry, but the reference was can- 
celed on its being disccvered that there was no statutory 


ntercolonial Railway, was then instructed to inquire 
into and report on the claims. Last aaneeter the in- 
quiry was proceeded with, Mr. W. Macdougall, M. P., 
a —— counsel for the suppliant, and Mr. Lask, 
Teputy inister of Justice, and Mr. Hogg for the 
Crown. 

Does the wind, in passing through the open spaces 
left between the solid members of an articulated struc- 
ture (such as a bridge), experience no further resistance 
than that offered by the net area of the solid surfaces 
of the members? We think it does. Air is a fluid 
equally with water, and it is well known that when 
water issues through an orifice in a flat surface, the 
issuing stream is very sevsibly contracted to much less 
than the area of the orifice. is coefficient of discharge 
through holes in plates or flat surfaces is as low as 0°62. 
Or, in other sean only 62 per cent. of the opening is 
truly effective for the of the liquid. Without 
dou these principles y equally to all fluids, 
gases as well as liquids. In the case, then, of air 
flowin ov an articulated structure, we do 
not think t the full area of the 
i between the solid members should be con- 
sidered as effective for the of the air, but only 


rcent. This would have effect of adding very 





same time opening a valve in the western branch of the 
Oregon street conduit pump directly from the Menom- 
onee channel at or near First avenue. The plan also de- 


signs to prevent the pollution of the Menomonee River 
and water channels of the Menomonee valley. 
—- ee0 
BRIDGES. 
The b in Milwaukee were recently inspected b 
the city and extensive supeite ordered. . 


The contract for constructing seven iron for 
Wanutier road has been given to the Detroit Bridge 


The masonry of the bridge over the Potomac at 


ae therdstown, W. Va., was completed last week, and | 


span is now being put up. 


The Toronto Bridge Co., of Toronto, Ontario, has late- 
'y been awarded con by the Govern- 
ment for the construction of iron over Joe 
Creek and the Seine and Roseau ri on the Pember- 


y; also for 


refuses to admit the claim, on the ground that Mr. Hig- | 
ginson’s name neither appeared on the original tender | 


wer to do so. Mr. F. Shanly, Chief Engineer of the | 


open- | 


to a reduced extent of, pe from 60 per cent. to 70 | w 
the as recent: 


ly to the gross resistance offered by any articulated | grea: 
structure to the wind—in fact it would cause an addition | mile, a 


| work on the extension of the Black Hillsline of the road 
from Mitchell, where it has rested since spring, west of 
the Missouri River. The other two lines of the road in 
Dakota, the Hastings Branch and the Southern Minne 
| sota Extension, are both under contract as far west as 
| James River. 


Mocksville, in Davie County, North Carolina, voted on 
| Saturday last in favor of a subscription of $55,000 for 
extension of the Virginia Midland Railroad through 
North Carolina. Every county along the line of the 
| proposed extension where a vote has been taken thus far 
1as voted in favor of a subscription. 


S. D. Mason, resident engineer of the Northern Pacific 
| railroad, says that they are putting forth the utmost 
exertions to complete the road to the Yellowstone before 
| snow flies. The ae department are using 1038 
| miles of the road west of Mandan, and are forwarding 
materials and supplies. The contractors are confident 
that the work will be done in the specified time. The 
plans for the general office building at St. Paul, wil! 
soon be finished, and work begux on it. 

The total number uf engines now running on the ele- 
vated roads is 167, divided as follows: Second avenue 
| line, 20; Third avenue line, 68 ; Sixth avenue line, 46 . 
| Ninth avenue line, 24. The cars as follows: Second 

avenue, 66; Third avenue, 221; Sixth avenue, 152: 
| Ninth avenue, 49. Total, 488 The combined mileage 
| of the eastern division is about 269,400 miles : the 
| western division about 146,C00 miles. Total mileage 
| per month, 515,400 miles. These engines make two and 
;a half stops to the mile, making an average of over 1, 
| 000,000 train stops a month. 
| 





The new railroad from Herkimer to Poland, N. Y., is 
| now an assured thing. The necessary $88,000 stock has 
| been subscribed as follows : Herkimer, $20,000; Middle- 
| ville, $15,000; Newport, $24,000; Poland, $24,000; Utica 
| (T. W.Spencer), $5,000. Ten per cent. of the above has 

been paid in. Ata meeting of the directors the follow- 

ing officers were chosen : President and Chief Engineer, 
| Thomas W. Spencer, of Utica; Vice-President, 8. W. 
| Millington, Poland; Secretary and Treasurer, George H. 

Thomas, Middleville. The necessary papers have been 
filed, and the route will soon be given in detail. 


| 


| The construction of a short railway leading from 
| Colorado ee to Manitou, at the foot of Pike’s Peak, 
Ragman se with the expectation that the 
| line would be completed in fifteen or twenty days. The 
test grade in the whole line is only 115 feet to the 
nd this is but for a short distance. The average 


of from 30 per cent, to 40 per cent. of the openings to | grade will not be more than 80 feet to the mile, There 


be added to the solid members as 


representing the will be 1,500 men employed in the grading and track- 


whole area — a resistance to the passage of the | laying, aad if nothing tends to delay the work the road 
w 


wind. This addi 


calculation.—Jron. BE a 
RAILROADS. 


onal amount of resistance may be | 
found more than sufficient to occasion overturn, when 
otherwise it would be far from being anticipated by | 


completed and in running order within ten 
| days. 


| The change of gauge on the Erie Railroad and its 
| western connections a an end in America to the 
| costly experiment of the six-feet gauge, which was 


| Extensive locomotive works will probably be estab- | Originally adopted on the Erie line, in imitation of a 


| lished at Toronto, Canada. 


There were six feet of water in the Hoosac Tunnel on | 
y last, the $ of esind ete southern lines of railway of various gau 


done. 


laborers, 
railroad 

The managers of the T 
Railroad Company have recen 
000 worth of rolling-stock. 


There is a t demand throughout Texas for farm | es were formi 
cecal seen of thin clean being engaged ‘= 


on the 


| line in England, built by Brunel. The influence of that 
Englisk example also caused the construction of many 
8, of from 5 ft. 

were unprofitable to the stock- 
time before the war those broad 
ble obstacles to the success of rail- 


| to 5 ft. 7 in., all of w 
| holders. For a 


at the south. 


In the case of the Chicago & Northwestern Railway 


Delphos & Com; vs. Hoag, the Supreme Court of Illinois has 
cae eeaceed for 00" decided that where a railway company turns its waste 


water from a tank upon the premises of another, where 
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ENGINEERING NEWS. 


it spreads and freezes, doing damage to the property of | The repairs on the Lachine Canal (an account of 
of 


the owner, the company cannot claim exemption from | accident was 
liability on the ground that the freezing of the water | 3d inst.) have 


blished in ENGINEERING News 


was an act of nature, as such a result from its wrongful | traffic, the work of reconstruction having 


act might have been fereseen. To excuse from liability 


for an actof nature in combination with defendant's own | bearty eulogy on the 
act it nuust be such as could not have been foreseen and | change and others. 


prevented by the exercise of ordinary care and prudence 
Tramways with rails weighing 16 pounJsand upward 
per yard, of thirty or thirty-six inch gauge, and 


itched with commendable , and wi 
ot saanlice of tee One 


dent, direct and indirect, are popularly estimated at | 
$400,000. 
Capt. White, with Engineer Luck and a corps of men 


equipped with small locomotives, are used now in many | with dredging boats, have arrived at the head of na - 
places where the work was formerly done at great ex- | tion on Otter Creek River, Vermont, and will 
pense and waste of time by animal power. These steam | the channel and remove obstructions, the amount of 


tramways are specially useful in mining districts for | the remaining appropriation for this purpose bei 
carrying ore or fuel and supplies. In a mountainous | about $8,000." Free Vergennes Falls 

ne es the pocorn ao | the river, oe —, it be! then be navigable for 
reater, and sometimes even less, | large vessels. After completing this work they will 
a m-road, and the steam- build a crib at Burlin hace : 
road has a greater capacity, which can at any time be | prove it ata cost of $10,000. 


country, the cost of such 
and cars, may be no 
than the cost of an o 


nary Ww 


increased by running night and day, and it is less liable | 
to obstruction and less expensive to maintain. 


be understood readily 


18,311 cars, and the maintenance of the way equipment | 
2,100 cars, showing a grand total of 21,336 freight cars, | 
passenger coaches and locomotives. In addition to th's 


| and lower Lake Minnetonka, near Minneapo 
The colossal character of the possessions, as well as of completed under the superintendence of Geo. W. Cooley, 
the work performed < the Pennsylvania railroad, can | of that city,the engineer appointed by the legislature of 

y a glance at the report just is- | Minnesota, and whose plans were accepted by that body. 
sued by the general manager, Mr. Frank Thompson. | The improvements consist of a row of white oak piles 
The entire number of locomotives in daily use on the | and stringers, backed by short piling on each side of 
main line and on the Philadelphia & Erie and united | the channel. Total length 2,200 feet, clear width 60 
railroads of New Jersey divisions is 1,004, while the | feet, depth 5 feet at ordinary mean water stage. Cost 
passenger traffic equipments shows a total of 925 cars, | about $6,000. Contractors, Messrs. Carman Brothers, 
including 587 first-class coaches; the freight equipment, | Mound City. 


| appropriated for river and harbor purposes shall not be 
| immediately available, as the Engineer Corps had de- 


to the mouth o 


mn harbor, and otherwise im- 


The improvement of Hull’s Narrows between upper 
is, is nearly 


It has been decided by the Cabinet that the $9,000,000 





equipment, there were also 18,730 cars running over the | sired. It is the opinion of the Cabinet that it would be 


various lines owned by individuals and com. aies. 

The papers organizin; 
been filed at Lansing, Mich. All the stock has been | 
taken and the desired amount paid in. The road will be 
operated in conjunction with the Flint & Pere Mar- 





quette Railroad, connecting at Butler’s — some | market; and that, while 


twenty miles east of Ludington, via Webber. 


. , | both unwise and unnecessary to make so large a sum 
the Manistee Railroad have | immediately available. 


Among other reasons it was 
urged that the immediate payment of $9,000,000 might 
interfere with the arrangements of the regular payment 
of the public debt, and might also derange the money 
ere was no disposition to ob- 


‘ t will | struct the ——— of the Engineer Bureau, yet the 
run through the Sauble settlement, touching the head of | Treas wil 
Manistee Lake at Stronach Village, proceed around the | cess of th 


not place at its disposal any sums in ex- 
ose which from time to time may be necessary 


east side of Manistee Lake, and have the Manistee depot | for work which is being performed. 


grounds in the First Ward, near the north end of the | 
bridge. The right of way has been ae donated, | 
Manistee City giving depot grounds and_ 1,200 feet | 
frontage on the river, below the bridge. Work will be | 
commenced as soon as the survey is completed, which is 


being pushed forward under Chief Engineer Sears. 


The Richmond & Southwestern road, known as the | 
new Southern East & West trunk line, which is to be! 
built by Boston capital, has now four corps of engineers | 
in the field, from York Harbor to Louisville. James 
Maxwell, the engineer who located Meiggs’ mountain 
roads, in South America, has charge of the mountain 
section through the Appalachians, and reports that 
lighter grades can be had on this road than on any of 
the present roads which cross this range. William 
Frazier, the president of the constructing company, is 
now securing the right of way in Virginia. He has re- 
cently called on the counties to vote subscriptions, and 
several have already responded. More than $300,000 | 
has now been voted by towns and counties in Virginia, 
and if Kentucky does her share the road will start with 
fully $2,000,000 of local subscriptions, which, with the 
valuable gifts of gypsum and coal and very considerable 
donations of eat ought to make the construction of 
this road from the ocean at York River to the Mississppi 
River at St. Louis, and the Ohio at Cincinnati and Lou- 
isvilie, remunerative to the Boston parties interested. 





cipciiptee 
RIVERS AND HARBORS. 


The bill to incorporate the St. Lawrence River Tunnel 
Company has passed the Legislative Assembly. 

The ship channel to Quebec next year will be avail-| 
able for ships drawing twenty-five feet of water, and is 
now three feet deeper than the old line. 

At a meeting of the Board of Pilot Commissioners of 
New York held on‘the.1 3th inst., several steamers plying | 
in the harbor were fined for throwing ashes and refuse 
so as to fill the channel. 

The Point au Pelee light-house is in a very dilapidated | 
condition. and will soon, no doubt, have to undergo} 
repairs. It is estimated that probably $20,000 will | 
have to be expended on it. 

Proposals will be received by the New York Depart- | 
ment of Docks until July 28, for building a new wooden | 
pier at the foot of Thirty-second street, East River. For 
further particulars see City Record. 

MONTREAL, July 8.—Messrs. Andrew Roberison, Bul- 
mer and Roland, Harbor Commissioners, and a delega- 
tion of the City Council, Alderman Hood and others, 
will go over the Trent Valley proposed canal route, leav- 
ing town on Wednesday next. 

A machine for deepening river channels has recently 
been patented by Mr. Thomas B. Taylor, of Mount 
Meigs, Ala. This machine is so constructed as to deflect | 
the current of a river downward, and thus cause the 
current to deepen the charnel of the river. 


The St. Lawrence River Tunnel projectors have 
written to Mr. Nelsor, M.PP., saying that they will not 
now go on with their scheme, and do not require a 
charter. The reason for this sudden resolve is said to be 
that the South Shore Railway & Tannel Company have 
got practically all they asked for from the Railway 
Committee. 

The government will begin at once the work of erect- 
ing life-saving stations at the following places on the 
lakes: Middle Island, Sand Beach harbor of refuge, 
and Port Austin, on Lake Huron; Bailey’s Harbor and 
Sleeping Bear Point, on Lake Michigan ; one at the 
mouth of Portage Lake, Lake Superior; and one at 


| for transportation purposes. 





Lake Superior ship canal. These stations will be of the 
same model generally, as heretofore used, and will be 
constricted this season. 


The New York Tunnel railway company has just been 
organized, under the provisions of a bill providing for 
tunneling, excavating and bridging in cities and villages 
e@ company proposes to 


construct a railre from Washington square, in the 





ork 
a over 52,000 persons, 80 
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of the present one injured by fire last Feb: ae 
WwW. Oden ine Nicho of ow ‘Ton 
Is & B OW 
Walter Dicene all of po are to compete for mt 
,000, and doubtless wil] be of 
brick. The old building on the present site is of marble. 


: 
i 
: 


and is to be sold at auction. 
Under a resolution introduced in the Common Coungij 
of over three months ago, inspectors have been 


visiting all factories where men, women, boys and gir's 
are employed in that city, to report their condition, ang 
bring suit in case they are found unhealt!.f,), 
work is now about complete. The inspectors found that 
per cent. of them men 
were employed. Most of the factories wor 
found to be badly lighted, filled with vitiated air 
defective or non-ventilation, and sadly lack. 
ing in sewerage closets. By pointing out faults in some 
cases and threatening suits in others, a reform almost 
radical in its extent been effected, patly to the 
comfort of the workers, and actually to the satisfaction 
of employers, even those who at first were inclined to 


resist chan; ae commendation of the result jn 
giving employés more light, pure air and increased con. 
veniences. 


In addition to the plans for the State Reform Schoo 
Cottage, Meriden, Conn., Architect E. C, Gardner jg 
designing an orphans’ home for the Chrisiian industria) 
community at St. Johnland, L. LL The hon» 
is to be in the Queen Anne style, is about 
60 feets quare, and is a _ timbered house with 
brick filling. The interior is to be finished in, 
solid woods, and the building is intended to acconmodate 
20 children, and has provision for work-rooms, play. 
rooms, a gymnasium and |: dormitories. Other 
designs of some philanthropic as well as industrial inter 
est_are those which Mr. Gardner is preparing for the 
Willimantic (Conn.) thread company. e company 
have decided to put up 20 single cottages at a cost of 
about $1000 each, to be sold to their operatives. It js 
designed to give the workmen picturesque and healthful 
homes, and great attention has been paid to drainage, 
and the es are to be so situated as that all shall 
have the sunlight. Each will contain from six to eight 
rooms. 

—- eoe — 


CONTRACTING, MISCELLANEOUS, ETc. 
Kanmacher & Denig, Indiana State-house contractors, 


| vicivity of the New York end of the Hudson river tun- | and Howard & Denig, their successors, have done $258, 


nel, through and under Wooster street to Thirteenth | 912.05 worth of work on the State-house from the time 
street, thence by a curve through and under Fourteenth | the work began until this date. 


street to Fourth avenue, and thence by a curve through 
and under Fourth avenue to the ‘“ Fourth avenue im- 
provement.” Connection will thus be made with the 
Grand Central depot, and, by way of Hudson River 
Tunnel, with Jersey City. The capital of the company 
is $2,000,000. Its promoters express themselves as 


The present output of ore from the mines about Lead- 
ville is about 550 tons daily. With what smelters are 
now running, not over 350 are being treated ; so there 
will soon be an increase of stock on hand and more fur- 
naces will start up. 


earnest in their endeavors to make the project asuccess,| Mr. John Stewart, one of the contractors for sub- 
and an important influence upon through railroad move- | dividing for settlement a number of townships in the 
ments to and from the West 1s expected from the enter- | Northwest Territories, left Ottawa for Manitoba on the 


| of the Washington monument. The hoisting — 


| numbering 50,000 bound volumes, 60, 


prise. 
- eee — 


BUILDING. 


8th. Other members of the party leave for the same 
destination on Monday the 12th. 


Mr. Dennis O’Brien, of Montreal,: besides being 


Architects are at work on plans and specifications for | awarded the contract for constructing and erecting new 


a new school-house at Fairbury, Il. 


Work on the new shops which the Peoria, Decatur & 
Evansville Railroad Company are to build at Mattoon, 
Ill., has commenced. 


Plans for a brick and stone school-house at Pember- 
ville, O, to cost $12,000, are preparing in the office of E. 


| 'V. Fallis, of Toledo. 


lock gates at the Lachute Canal in lieu of those recently 
destroyed, has aiso been awarded the contract for build- 
certain road bridges over the Welland Canal. 


Atlantic, is the name of a new mining district recently 
organized in the western part of Clear Creek County. 
Colo. The existence of the rich gold and silver ores in 
true fissure veins has been satisfactorily proved. A 
tow n site is to be selected at some point on Middle Clear 


The Association for the Improved Instruction of Deaf | Creek. 


Mutes, will erect a building in this city at a cost of 
$125,000. Henry Fernbach, architect. 


The Se Railroad will erect. a | 
Merrick, FiJbert and Fifteenth streets, Phi 
will be 170 x 118 feet and about 60 feet high. 


Bids were opened in Chicago the other day, for build- 
ing two new engine-houses, E. F. Goble offered to build 


depot at | the O Avenue House for $11,119, and J. G. Lobstein 
elphia. It Sach te : 


do the same work for $10,550. For the build- 
ing of the Ashland Avenue House Mr. Goble was the 
only bidder, offering todo the work for $11,875. No 


Ground has been broken for a pa school at | award, 


Malden, Mass., for five hundred children, boys and giris, 
87 x 82 feet; cost, $32,000; C. J. Bateman, archi- 
tect, Boston. 

The Committee on Public Buildings of Worcester, 
Mass., have awarded the contract for the new city 
hospital to Messrs. A. Palmer & Vaughn, of this city, for 
the sum of $37,875. 

The fund for the erection of an armory in Philadel- 

hia for the First Regiment now aggregates nearly 
$70,000, a large proportion of which has 
by the members of the command. 

Plans for the depot for the Pittsburgh, Fort Wayne & 
Chicago Railroad, at Rochester, Pa., have been begun at 
Chief Engineer Slataper’s office, that city. Those for 
the big depct at Chicago are about completed. 

The new glucose factory at Marshalltown, Pa., will be 
274 feet long, 224 feet wide, and 70 feet high, contain- 
ing seven stories. It willbe of either brick or stone, 
and of sufficient capacity to use up 3,000 bushels of corn 
every twenty-four bours. 


Huge blocks of Massachusetts marble and Maine 
granite are being rapidly prepared for the superstructure 


is in working order, and the blocks will be in 
— with celerity. The first will be raised next 
week. 


The plans have been finished for a new $250,000 brick ant 


building for the National Medical library, and the next 
session of Congress will be asked to pay for the work. 
This is now the largest medical lib in the world, 
pamphle' 
anda ~— continuous series of all the medical hlien 
tions in world. 

Plans are to be submitted on or before 


mber ist, 
1880, for a new City Hall, at Albany, N. 





-, in ‘place ' Housatonic River in Connecticut. 


The demands of the watch trade in this country now 
amount to 3,000 watchesaday. Of this number the 
1 manufactories of the United States produve 1,530 
a day, as follows: The Waltham factory, 750; the 
Elgin, 500 ; ——. Il., 80; Hampden Watch 
Company, 90 ; Howard, 20 ; Lancaster, 50; Rockford, 
40, and of them are produced by smaller establish- 
ments. 


nsubscribed| The contract for the stone-work on the new Canada 


Life Building, to be erected on the corner of James and 
King streets, Toronto, was awarded to Messrs. Brown 
& Love, of Toronto. The materials to be used will be 
icut brown stone, similar to what is used in 
—- of the best public buildings in the larger cities of 
the United States. The building will have a frontage 
on ge | street of 50 feet, and on James strect of 150 
reet. It will be four-stories high, surmounted on the 
corner with a tower, about 60 feet high, in which ant- 
luminated clock will be placed. 


The New York & Rosendale Cement Company, of 
Rosendale, N. Y., with offices at 229 Broadway, this 
city, are ee works to their full capacity, em- 
—— 160 hands. Their cement is largely 
ulic, sewerage, bridge and concrete work 
t the country. Corea ceases of 1879and 
ear to date, they have furnished for 
about 45,000 barrels of 
ae the en: r in charge 
been found fully up to the specifications 
| required, and a ve gone far beyond 
them.” Among other ts, this company 1s 
the = used on the brid over 
Harlem River for the elevated railway ext 
into Westchester, and also for two bridges crossing 
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ENGINEERING NeEws. 


Tribune Building, New York City. 


GEO. H, FROST, Proprietor. 


SATURDAY, JULY %, 1880. 


—- ——— 


” THE steamer Dessoug, Lieutenant-Commander 
H. H. Gorringe, U. S. N., Master, bringing the 
famous obelisk presented by the Khedive of Egypt 
to the city of New York, arrived at this port on 
the 20th inst. It will be placed in Central Park— 


perhaps ! 

The year 1880 is destined, it is believed, to be 
yery memorable in the ecclesiastical annals of Ger- 
many, inasmuch as not only is it to see Cologne 
Cathedral completed, but the venerable cathedral 
of Frankfort-on-Main, part of which was burned 
in 1867, restored. Interest in this structure centres 
in the electoral chapel, in which the Archbishop 
of Maintz used to crown the German Emperors, 
who were then anointed before the high altar. 
The first was thus crowned in 1562, the last in 
1792. 


——_—_<2-e———__—_——. 

SURVEYORS are not looked upon very favorably 
at the famous bathing resorts of Coney Island. A 
few weeks ago, Mr. Charles Crooke, C. E., of 
Flatbush, got into limbo for surveying near Vande- 
veer’s, but on trial he won his case. By the fol- 
jowing, which we clip from an exchange, we 
notice that Mr. Crooke’s transit has again brought 
him into collision with the jealous guardians of 
the precious sands of the island: 

On the 8th of July, Mr. Charles Crooke was arrested 
by the Manhattan Beach police, while in the discharge 

f business as Surveyor, on the east end of the 
where the land is only’ pa owned by the 
Company. Itis claimed t Capt. Curtin 
men used undue violence and t tened. 
*s head if he ever came around there 
in. He was escorted to the lock-up through a crowd 
people, and detained there some half hour. When 
arrested he had finished his work and was going home 
ona public highway. Action has been commenced in 
the County by his brother, Frank Crooke, for 
of $1,000, and the case will probably be 

t up in September. 


Mr. Crooke proposes to find out whether sur- 
yeyors have any rights that policemen are bound 
to respect. 


———_—_—__—_.9-0-} oe 


THE HUDSON TUNNEL DISASTER. 


hattan 
other 
break 


Elsewhere we have given an account of the 
Hudson Tunnel Company and its great work of 
connecting the railway systems terminating at this 
city and now separated by the broad waters of the 
Hudson River. It is our sad duty this week to 
chronicle the appalling disaster which, with a loss 
of twenty lives, has brought the work to a sud- 
den standstill, and which to repair presents a 
problem in engineering of most difficult solution. 
Although our readers will probably all have read, 
ere this reaches them, the accounts of the disaster, 
as published in the daily papers, yet we propose to 
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no one could tell the exact thickness of the stratum 
of compact silt in which the tunnel has so far been 
carried, Extraordinary watchfulness was insisted 
upon, and great care was taken. It not infre- 
quently happened that a small space of porous ma- 
| terial was uncovered in the digging, but a shovel- 
| ful of silt thrown against it had invariably stopped 
| the escape of air through it, the fine and soft ma- 
| terial being instantly forced into the crevices by 

compressors kept constantly at work, was 

maintained in the tunnel at a pressure of 

more than a ton to the square foot. It will read-| 
ily be seen that in immediate contact with the 

smooth brick exterior of the shaft where the nor- 

mal condition of the earth had been disturbed, | 
first by the construction of the shaft and after- 

ward by the caving in above mentioned, there 

was greater probability of the escape of air than | 
at any other point. But everything had gone on} 
well and the point of danger seemed passed, when | 
suddenly, at 5 o’clock on Wednesday morning, a| 
weak spot was reached, the compressed air rushed | 
to the surface through the twenty feet of superin-| 
cumbent silt and gravel, the iron roof, relieved of | 
its support, fell into the chamber, the water in the | 
surrounding soil which had been kept out of the | 
chamber by the air rushed in, and twenty | 
workmen were drowned. There does not appear | 
to be any reason to suppose that the tunnel proper 
was injured, but nothing certain can be known on | 
this point until access is had to the tunnel. 

Eight men were lucky enough to reach the air- 
lock, and the story of their escape and the hero- | 
ism of Assistant Superintendent Woodland will | 
henceforth add one to the many perilous adven- | 
tures incident to great engineering works. The 
entire tunnel soon filled with water and débris, to | 
clear out which will be a work of several days. | 
Mr. Haskin, as soon as possible, matured a plan | 
for this and the speedy recovery of the bodies, | 
afte? consulting with Mr. Brush, the engineer, and 
advising with Messrs. W. H. Paine and J. J. R. 
Croes, and a large force of workmen will be kept | 
at work until the difficult undertaking is accom- 
plished. 

In an interview with Col. W. H. Paine, on Wed- 
nesday evening, that gentleman stated to our re- 
porter that he had not visited the tunnel works for | 
some time, and had never been in the tunnel. He | 
knew nothing positively about the cause of the ac- 
cident, but had his opinions. The plates covering | 
the main tunnel were not fitted to the adjoining | 
side of the shaft, and the interstices had been | 
filled with clay. In sinking the shaft the} 
silt has been disturbed, and _ in 
quence, was not of the same consistency or com- | 
pactness of that more remote. The escape of air | 
and consequent diminution of pressure had | 
probably occurred at this point, and was) 
not perceived by the men until it was too} 
late to stop its progress. He also thought | 
that the water had immediately permeated 
the foundations, causing a sinkage of all that 
portion of the work near theair-lock. The accident | 
occurred when the men were going to breakfast, | 
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the air, which, by the action of the powerful | 


did good staff service in the Zulu war. 
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satisfied when the work was placed in his charge. 
It is not likely the accident will change the 
plans. 

An engineer of this city, familiar with the work, 
and present on the day of the disaster, writes the 
World : 

‘* Where the responsibility of the disaster lies, 
can not yet be accurately determined. There will, 
of course, be an official investigation, and if the 
somewhat vague rumors which are afloat have 
any foundation, the line of research might profit- 
ably lie in the direction of an inquiry into the re- 
sponsibility for the carrying out of the system 
of compressed-air foundations, which worked well 
in a smali chamber through compact silt, into a 
large chamber through material known to be of 
at least doubtful character. It may also be well 
to inquire whether it was judicious to trust to the 
strength of an ellipse of boiler-iron thirty-eight 
feet wide and twenty feet high, with twenty feet 
of soft mud overlying it. The internal air pres- 
sure was equal in every direction, but the external 
material was relieved from that pressure and was 
all downward, and tending to distort the ellipse. 
Such distortion and change of shape must have 
produced a ‘ demoralization,’ as Mr. Anderson, the 
superintendent, termed it, in the mud, and not im- 
possibly a crack sufficient to allow of the escape of 
air. In the peculiar soil through which the cham- 
ber was built it would take several days for the full 
eter of the material on the shell to take effect, 
mit when it did produce the distortion the change 
of place of the material would be likely to show 
itself in the exact manner in which the catastrophe 
of Wednesday morning occurred. This is a point 
which would not be likely to be foreseen by a so- 
called practical man, but might have been pre- 
dicted by an engineer who mixed his practice with 
scientific knowledge.” 

@®-*+ > «+e 
PERSON AL. 

Mr. George H. Hurlburt is chief engineer of the 
Monarch Pass, Gunnison & Dolores Railroad. 

Captain Eads has gone to California as a consult- 
ing engineer. After finishing his work there he 
may accept an offer to go to Portugal. 

Mr. J. S. Wattles, has recently been appointed 
Assistant Superintendent of all divisions of the 
Sioux City & Pacific Railroad, with headquar- 
ters at Missouri Valley, lowa. 

Messrs. Longman, of London, Eng., will shortly 
publish the lectures and essays of the late Mr. 
Joseph Payne, formerly Professor of Science and 
Art at the College of Preceptors. 

Mr. Shiras, telegraphic engineer for the Interna- 
tional Telephone Company of New York, is in 
Bucharest, endeavoring to obtain a concession for 
the establishment of a telephonic business in that 
city. 

Major-General Sir Garnet Wolseley received in 
South Africa salary of $30,000, in addition to a 


| staff allowance of $10,000, ‘‘ unattached pay” of 


$6.25 a day as a general officer and $10 a day as 
field allowance. 

Lieut.-Col. Butler, the author of ‘-The Great 
Lone Land,” and husband to Miss Thompson, of 
‘*Roll-Call” picture fame, has been appointed 
Quartermaster-General at Devonport. This officer 

Philip M. Price, First Lieutenant, U. 8. Engi- 
neers, on duty at office U. S. Lake Survey, De- 
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recapitulate briefly. | and he had always noticed that at such a time they | ‘+ ae se — on 7 ee 8 ae 

| The tunnel proper, having been driven and | did not exercise that caution which was requisite md mere ce ; ea ™ ie at eth oi 
bricked up to a distance of 300 feet from the work- | their welfare. The fallingof the cable of the Brook- | PO™'Y SY; WE RORGRNE IS SF SSR Sa 
ing-shaft, the men were withdrawn about three |!yn Bridge happened just as the whistle sounded a am ae 2 : : 
weeks ago, and set at work excavating the corner | twelve o'clock, and was due to a lack of watch-| We Ww. Rich, ¢ hief Engineer of the Minneapolis 
below the temporary entrance to complete the | fulness caused by the change. He had been & St. Louis Railway, returned to headquarters at 
permanent tunnel to the shaft. This will be un- | offered the position of engineer of the tunnel by | Minneapolis from Fort Dodge, on the 15th. Mr, Rich 
derstood by reference to the illustration. The silt} Mr. Haskin, but owing to press of business in | has been actively engaged for several months in 
had been taken out toa line, ds shown by A B| regard to the bridge, he could not accept, but held | the field, in the extension of the main line and 
The work was considered dangerous, or at least the position of Consulting Engineer, and had three branches of road under his charge. 
doubtful, for the reason that in the immediate | frequently conferred with the engineers in charge.| Professor Willard Fiske, of Cornell University, 
neighborhood of the brick shaft the earth had At first he did not favor the method of building | was married at Berlin, on the 7th, to Miss Jennie 
caved in when the tunnel was first begun, and be- | the tunnel, and had watched it with care, as it McGraw of Ithaca, N. Y. The Journal, of Ithaca, 
fore the present systematic manner of working was an experiment—the first time it was under-| speaks of the bride as the wealthiest lady of that 
had been determined on. The result of this caving taken to construct a tunnel depending so largely | city-—-she is said to be worth several million dol- 
in was that the loose and porous material of which | for support upon compressed air. He had the | lars—and adds that the news of the marriage was 
the upper twelve feet of earth at that point is com- | highest opinion of Mr. Brush as a careful, com- | a general surprise. 
posed had settled down to an unknown depth, and! petent and skillful engineer, and was perfectly Sir Bartle Frére receives $30,000 a year from Col- 
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onial funds; $5,000 a year from India revenues, making the extreme length of the tunnel about 
granted on his retirement in 1862 from the Bom-| two and one-half miles. The company do not pro- 
bay civil service ; $2,500 a year as a retired member | pose to handle freight, but passenger traffic only; 
of the Council of India, and $2,500 a year from Im- | the trains will be moved back and forth by com- 
perial funds. He was paid $12,500 last year as| pressed-air engines, which will make the trip in 
High Commissioner. His total income last year | about six minutes, the double track guaranteeing 
was $52,500. This year it is $40,000. against all danger from collisions. 

Messrs, J. B. Lippincott & Co., Philadelphia, The borings and soundings between shores wep 
Pa., have just published a new and revised edition | done in an open, flat-bottomed boat anchored in 
of Laidley’s “ Rifle Firing.” The work is a course | the stream. The borings were made through an 
of instruction on rifle firing, prepared by command | 0Tdinary gas-pipe, which was thrust down through 
of Brig.-Gen. S. V. Benet, Chief of Ordinance U. the mud. In this an augur played freely. Joint 
8. A., by Col. T. 5. Laidley, of the Ordinance De- after joint was added to the gas-pipe and length 
partment, and is very fully illustrated, To the | after length to the augur-rod, and the boring was 
many interested in the use of the rifle it will prove | continued until the peculiar grating sound that 
a valuable compend. indicated the striking of sand or rock could be 

heard at the upper end of the pipe. An experi- 
enced ear had no difficulty in determining which 
of the two the augur had discovered. The sound- 
ings showed a depth of water ranging from 10 to 
60 feet, the shallowest part of the river being on 
the New Jersey side and the deepest near the New 
York shore, where the river channel proper is 
found. The borings determined that the bottom 
of the river was a silt—anice name for pasty mud, 
of a blue-black color in this instance—grow- 
ing more and more tenacious the further it 
was penetrated. _ Underlying it is a bed of hard 
sand, and some gravel and rock. The silt varies 
in thickness from 25 to over 100 feet, and through 
it the tunnel will be pushed, with never less than 
20 feet of it overhead. The only point at which 
anything approaching real difficulty will be met in 
the work is about 1,000 feet from the New York 
shore, where a mass of rock juts up, necessitatng 
a sudden rise in the grade of the tunnel. Blast- 
ing will be necessary here, and the top of the 
rock, for about 500 feet, will be leveled. The 
grade of the tunnel, beginning at the New Jersey 
shaft, will be 2 feet to the 100 for 2,400 feet, gradu- 
ally falling to 6 inches, and continuing at this 
figure for 1,800 feet The rock is then encountéred, 
and, for the remaining distance of 1,500 feet, the 
grade rises 21 feet to the 100. 

The work of sinking the shaft at the foot of Fif- 
teenth street commenced the first of November last. 
This shaft is an open well, 30 feet in diameter and 
60 feet in depth. It is built in the most substantial 
manner, and is lined witha brick wall 4 feet thick. 
The bottom of the shaft is the level of the road- 
way of the tunnel, but as the work in the direc- 
tion of the river is commenced only half way 
down its side, its bottom is now used as an im- 
mense cistern to contain the water and silt which 
is forced out from the head of the tunnel. Work- 
men are constantly employed in hoisting this mix- 
ture to the surface, where it is received into cars 
and dumped far back upon the land. The shaft 
contains the air-lock and a pair of engines used 
in forcing air and water into the tunnel. 

Under the shed which covers the shaft are also 
placed two large steam-boilers, three powerful air- 
compressors, two of which are furnished by the 
Clayton Steam-Pump Works, of Brooklyn, an air- 
reservoir, a powerful electric machine for lighting 
the tunnel, a hoisting-engine, and the office, dress- 
ing and bath rooms of the engineers. 


Mention should perhaps be made of a valuable 
contribution to scientific literature in preparation 
by Prof. N.S. Shaler and Mr. Wm. M. Davis, of 
Harvard College: ‘* Illustrations of the Earth’s 
Structure,” in large quarto form, ‘with heliotype 
impressions of photographs from nature. Glaciers, 
Mountains, and Volcanoes will fill the first divi- 
sions of the work, to be followed by Rivers and 
Valleys, Lakes, Coasts and Islands, Structure of 
Rocks, ete. 

Benjamin D. Frost, who was State engineer of 
the Hoosac tunnel work, and bought a home at 
North Adams, has just died at St. Louis, where he 
was prosecuting surveys for Mississippi River im- 
provements, Mr. Frost was a genial man, careful 
in his work and a painstaking if not a brilliant en- 
gineer ; but he hardly developed the talent required 
for so great a work as that of piercing the Hoosac 
tunnel. It was through his indecision and over- 
sight that the Shanlys met with the losses which 
made their honestly-performed contract unprofit- 
able, and for which they have repeatedly asked 
the State to make them good, Mr. Frost had to 
carry a mass of details and did it well, but the en- 
gineering honors of the Hoosac mountain were 
won by Carl O. Wederkinch, the young Dane who 
afterward did good work on the Sutro tunnel, Mr. 
Frost is well known at Boston professionally, and 
he made many friends in the Berkshire home of 
his adoption. —Springfield Republican. 
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THE HUDSON RIVER TUNNEL, 





After six years of hard fighting in the legislative 
halls and State courts of New Jersey and New 
York, the Hudson Tunnel Railroad Company 
struck its first spade into the ground at the foot of 
Fifteenth street, Jersey City, and commenced 
operations on the great enterprise it had under- 
taken—a tunnel under the Hudson River of such 
dimensions as would accommodate the traffic of 
all the railways terminating on the Jersey side of 
the river. 

The officers of the Hudson River Tunnel Coin- 
pany for the present year are : 

President—D. C. Haskin. 

Treasurer—C, G. Lincoln. 

Secretary—L. C, Fowler. 

Directors—Charles G. Francklyn, Trenor W. Park, C. 
G. Liacoln, J. L Wethered, William M. Force, L. C. 
Fowler, D. C. Haskin. 

Engineers in Charge—Speilmann & Brush. 

Consulting Engineer—Col. Wm. H. Paine. 

Superintendent—J . F. Andersen. Compressed air is used to exclude the water, 
evaporate the moisture of the silt so that the lat- 
ter, by being thus dried, can be easily handled at 
the heading, and is rendered less liable to cave in, 
and to aid in upholding the iron and brick work 
after they are placed in position. Col. Haskin 
has secured a patent in connection with the appli- 
cation of this principle, under which the tunneling 
is being done. The land in this vicinity is largely 
of cinders, which have been filled in, and it is 
porous that when the tunnel was first 
commenced there was a constant escape of 
the air which was_ forced 
vation. This was remedied by burying large sheets 
of canvas several feet below the surface of the 
ground. The lower the tunnel went, however, the 
more compact the filling became, and the less 


Mr. D. C. Haskin, President of the company, 
is the man to whose indomitable will and in-| 
genuity the very existence and present flourishing 
condition of the undertaking is almost wholly due. 

The course of the tunnel will be a_ straight line 
from Pier No. 9, Jersey City, at thé foot of Fif-| 
teenth street, to Pier No. 42, at the foot of Morton | 
street, this city, the distance between the two 
points being a little over one mile. At about 
three-fourths of a mile from the shaft on Pier No, 
9 the tunnel will come to the surface, at which | 
point an immense depot will be built for the | 
accommodation of the roads centering there ; at | 
about an equal distance from the Morton street 
working-shaft the tunnel will come to the surface, 
in the vicinity of the Metropolitan Hotel, thus 
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annoyance was experienced from this sourcs, Ty, 


pressure of the compressed air used in the tunne) 
is about 20 pounds to the square inch. {hp 4j, 
compressors are kept running day and night. 1). 
pump the air into the air reservoir, which ix ,j 
tough boiler-iron, cylindrical in shape, anid has 
diameter of 5 feet ll inches. A gauge at its side 
always indicates the pressure of the air in th. 
tunnel, From the reservoir the air is pumped int, 
the tunnel through the air-lock. Upon this sup. 
ply of pure air and a careful regulation of its pres- 
sure the lives of the workmen and the success «j 
the work depend, and a constant eye is kept upon 
the movements of the gauge-finger of the dial, Thy. 
tunnel was gradually pushed downward fro 
the air-lock until the proper level was reached, 
instead of being commenced at the bottom of 
the shaft and continued on the required Jeyol, 
This was a temporary device, and after the 
work had been thus prosecuted for a distance of 
300 feet, the heading was bulkheaded and the work. 
men, turning in their tracks, began to dig toward 
the shaft and to clear away obstructions in this di. 
rection. Here the grand arch at the mouth of th, 
tunnel will be built. Its width will be 32 feet ang 
its height 30 feet. Upon this work the meu have 
lately been engaged. 


Properly speaking, there will be two tunnels 
thrown across the river, each being 18 feet wide 
and 16 feet in the clear when completed. They 
adjoin one another, but will be separate and dis- 
tinct pieces of workmanship, uniting, however, 
under the grand arches at the working-shaft on 
either side of the river. The approaches to tly 
tunnel on both sides of the river will be 26 feet 
wide and 24 feet high in the clear, and their wills 
are to be of the best hard-burned brick, laid in hy- 
draulic cement. In this city the tracks will not 
be less than 15 feet below the surface, and at no 
point when the tunnel is completed will the surface 
be disturbed in the streets except for entrance to 
and egress from the underground depot. 


In shape these twin tunnels will be nearly 
round. Their shells are cylinders, made of boiler- 
iron, about 22 feet in height and 20 feet in breadth. 
They are made in sections which are welded to- 
gether, and the completed shells are pushed ahead 
as fast as the excavations are made. The iron of 
one of these cylinders is !4 inch in thickness. The 
sections or plates are 2 feet 6 inches in width. Some 
of them are 3 feet and others 6 feet in length. On 
each of their four sides are flanges 213 inches in 
width, through which the plate is bolted to every 
one of the plates around it. The joints are broken 
as the plates are welded together to give additional 
strength to the cylinder. As fast as the cylinder 
is advanced the masons follow, and line it with a 
wall of hard-burned brick 2 feet in thickness, laid 
in hard eement. As this wall extends completely 
around the interior it presents the form ofan arch 
against any outside pressure, whether vertical or 
lat eral. Four classes of men are employed in 
building the tunnel—miners, welders, laborers and 
masons. At the heading the miners advance with 
pick and shovel, the welders bring together the 
iron sections, the laborers dispose of the diggings, 
and the masons throw up their brick wall. The 
compressed air, as has already been stated, evapo- 
rates the moisture of the wall of silt which is 
always before the miners. Thus dried, the silt be- 
comes self-sustaining, and can be cut like clicese. 
The miners dig a thin semi-circular opening at the 
top of the tunnel, only excavating enough at a 
time to admit of placing the top plates in position. 
These are then welded together, and being always 
in advance of the miners, furnish a sort of hood, 
protecting them from any danger overhead. The 
earth beneath, or the core of the tunnel, is then at- 
tacked by the miners, who cut a series of stairs 
in it from top to bottom. On these stairs 
the welders work when bolting together the 
side plates. The miners are always on the 
top stair, and the masons at the bottom. As 
fast as the cylinder is completed the brick lin- 
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SECTION OF HUDSON RIVER TUNNEL, SHOWING LOCATION OF ACCIDENT. 
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| ing is laid. The laborers then work the material 
of the core backward toward thé shaft, filling the 
| tunnel toa depth half way up the sides with it. 
| Here the greatest part of it will remain, furnishing 
a brace to the brick-work, and allowing the 
cement to thoroughly harden, until the tunnel is 
completed. The remainder of the silt is mixed 
with water, and in this pudding state is driven 
through a 6-inch pipe by means of the compressed 
air out into the receiving cistern in the bottom of 
the working shaft. The men work in * shifts” of 
eight hours each, each shift containing 28 miners, 
welders, laborers and masons. They are allowed 
nearly an hour’sintermission in which to come to the 
surface and eat their meal. Notwithstanding the 
terrible pressure of the atmosphere in the tunnel, 
they do not seem to be affected by it, and nosymp- 
tems of paralysis or of the caisson diseases have 
manifested themselves. The engineers say they 
do not apprehend trouble from these sources. 























































THE AIR-LOCK. 


The air-lock, one end of which projects through 
the brick lining of the working-shaft, is the only 
means of entering or emerging from the tunnel. 
It looks exactly like a large boiler. The difference 
between the two is that the air-lock is made of 
thicker iron and is somewhat larger, its diameter 
being six feet and its length 15 feet. Through 
this pass the workmen and their supplies. It is 
furnished with two massive iron doors, one open- 
ing into the working shaft, the other into the tun- 
nel. Both doors are hung so that they swing in- 
ward toward the tunnel. Otherwise the immense 
atmospheric pressure brought to bear upon them 
would blow them from their hinges, and the whole 
tunnel enterprise would be buried in one vast 
ruin. The pipes from the air-reservoir run 
through the lock as well as the ejection-pipe from 
the heading. At its shaft end are two big bull's- 
eyes of plate glass, and at the tunnel end are two 
more. 

Several weeks ago we received a courteous invita- 
tion from Messrs. Spielmann & Brush to visit the 
tunnel. We invited an acquaintance, now in Flor- 
ence, Italy, to go along, and together we presented 
ourselves at the office, at Pier No. 9, at 11a. m., 
the hour at which Engineer Brush makes his daily 
visit to the tunnel heading. After changing our 
clothing for raiment suitable for such a trip, and 
each man being furnished with a candle, we de- 
scended the shaft by the steps to the “ air lock.” 
Here, while a car-load of cement lime was being 
run into the cylinder, we catechised the Engineer 
about the “ possibilities” of a “first passage” 
through such an uninviting channel as the ‘ black 
hole” before us presented. Mr. Brush, who 
is a very stout, fat, man, said: “The ten- 
dency of the pressure in going in is to drive 
the blood in upon the heart. For that reason 
the trip can never be undertaken with safety by a 
person with a heart affection, or whose system is de- 
bilitated, and none but perfectly healthy workmen 
can be employed inside. On coming out the blood 
is driven from the heart to the extremities, and it 
requires some few minutes after emerging into the 
outer atmosphere for the circulation to resume its 
normal condition.” They had not met with any 
accidents to visitors or workmen in passing the air- 
lock, and care would be taken to prevent any such, 
We went in, and sitting down on one of the pipes 
passing through, leaned over on the bags of cement, 
while Engineer Brush lay along on top, so as to be 
within hearing distance. The workman closed the 
door opening to the shaft. The feeling of 
depression that came over us_ is undefina- 
ble, and it required all the encouragement 
of the Engineer's good-natured face to 
to assure us of our safety. ‘I always consider,” 
said he, ‘that if any person is to run short of 
breath in here it will be I, on account of my 
rather plethoric habit. If you feel a terrible ring- 
ing in your ears, as if both sides of your head were 
being pressed in on your brain, swallow. If that 
don’t ease it, blow your nose.” We four were 
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alone in the lock together. It was as quiet as a 
tomb, and the sickly light of our candles only 
added to the gloom and the intensity of our de- 
pression. 


ENGINEERING NEWS. 


| to lung disease after this trying ordeal. The same 
swallowing process had to be resorted to, though 
| the ringing was neither so intense nor so prolonged. 
| In about five minutes the temperature had been 
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the door of the air-lock into the tunnel, an: th 
water, rising rapidly, cut off the escape «{ the 
twenty men who were killed. The building of this 
connecting chamber, though a difficult piece of 
work, has advanced very successfully until now. 


“Go slow,” said Mr. Brush, “ All right, sir; equalized to that without, and the lock-door was | The roof was all in position and securely bolted: 
we'll give it gentle like,” came from the manager | opened. The trip through the tunnel was com- | the connection of the iron a with the shaft was 


of the machine, who we could dimly make out was 
on his feet, with both hands grasping a wheel 
which regulated a pipe running along the top of 
the lock. He gave it a turn and the torture began. 
It started, a noise sounding like the escape of steam 
from a steamboat’s pipe. Another turn, and the 
sound was as of two steamboat’s pipes. Here the 
manager was kindly content for a few minutes to 
cease further operations with his wheel. The noise 
continued just the same, however, and we began to 
feel a choking sensation in the throat and a strange 
ringing in both ears. 

** It’s the air from the tunnel coming in,” shouted 
Mr. Brush. ‘ He'll go slow, so you can gradually 
become accustomed to it. Swallow.” We. went 
through the motion. The relief was as grateful as 
it was instantaneous. Anybody who has ever been 
in swimming, and has caught an air-bubble in his 
ear, knows how annoying it is, and what a delight- 
ful sensation follows the dance on one leg and its 
bursting. The sensation following the swallow 
was exactly like it. Our ears were cleared, and for 
half a moment the ringing disappeared. 

The wheel was given another twist and the vol- 
ume of air was increased; so was its sound. Here 
practically all manipulations of the wheel were sus- 
pended, We were now allowed to receive our tor- 
ture “ gentle like.” In spite of an intense applica- 
tion to gasping and swallowing, varied with an oc- 
casional twinge of the nose to learn if that had also 
any salutary effect, we could not fail to observe that 
the atmosphere of the lock was growing hotter and 
hotter every minute, and the sweat stood out in 
great beads on our face and neck. 

We spent between ten and fifteen minutes in the 
air lock, when the pressure became equal in it to 
that in the tunnel, the door leading to the heading 
was opened, and after the car with its load was run 
out we followed. 

The accompanying cut shows the exact condition 
of things inthe tunnel. Down the slope on cleated 
planks we walked, or rather groped almost on 
hands and knees, until we came out on the level 
beams. Everything was covered with soft, slip- 
pery mud, but the whule excavation being bril- 
liantly lighted with the electric light, with ordinary 
care there was no danger of falling. The tempera- 
ture in the tunnel was very pleasant, and the feel- 
ing was one of exhilaration. We witnessed the 
process of mining in the soft mud, setting the iron 
shell and laying the brick rings, our attention be- 
ing called by our companion to the fact that there 
were no headers put in, but that each ring was in- 
dependent, the reason for which was explained by 
Engineer Brush. In addition to the com- 
pressed air and the iron shell, the roof 
was supported by timbering, and except at 
the face there was nothing that would 
suggest anything novel about the system. And it 
was difficult to realize that the soft mud was held 
in place by air pressure only, which if withdrawn 
would soon involve total destruction to all within 
the excavation, We were introduced to brave 
Peter Woodland, as he stood almost a foot deep 
in the pasty mud of the floor; we were handed two 
geological specimens turned up from the mud; we 
listened to the explanation of Engineer Brush 
about the different parts of the work, and after 
possibly half an hour very agreeably thus 
spent, we retraced our steps to the air-lock. 
The door of the lock was bolted, and the keeper 
turned his wheel again. This time the outer air 
was admitted. It came in with the same rushing 


| pleted. 
| Aftera bath, and return to our own clothing, 
| we rested quietly for awhile ; examined the draw- 
| ings which covered the office walls, conversed with 
Engineer Brush and the secretary of the company, 
looked again at the machinery in the shed, and with 
feelings not yet quite restored to their normal con- 
dition, took our leave of our obliging host, and re- 
| turned to the city. 


| THE TUNNEL ACCIDENT. 


COL, W. H. PAINE, OF BROOKLYN BRIDGE, 


‘*‘ This working compressed air in the tunnel is 
an experiment. It has never been tried before to 
my knowledge. I have known it to be used in 
caissons and in shafts, but never in tunnels. I 
confess I never was sanguine of its success, and 
this disaster does not tend to make me think any 
better of it. At any rate, it should be used very 
carefully, but Mr. Brush is a very careful man, 
and I do not think any blame can attach to him in 
any way.” 


J. F. ANDERSON, ENGINEERING SUPERINTENDENT OF 
THE TUNNEL, 


‘There is no question but that the accident was 
caused by a leak overlooked by the watchmen. Yet 
I can’t see how it could have escaped them, for 
they stood close enough together to touch each 
other, By putting up a little of the clay a leak 
could always be stop in time, and all danger 
averted, and the work could have gone on a lon 
time in this way safely with careful watching. 
can only account for the accident by believing 
that in changing the groups the watch was neg- 
lected for a shorttime, It was a spot needing 
close watching, and the workmen were aware of 
this. The only thing that we can now do is to dig 
where their bodies are.” 


ENGINEER ARTHUR SPEILMANN TO A REPORTER. 

‘* Knowing that this was.a bad place, did you 
not take extra A ier wane against accident ?” 

** We did. the safe and careful construction 
of this portion depended the whole safety of our 
future work. For this reason especially, every- 
thing was done by us that we could think of to se- 
cure safety. No men were allowed to work in the 
farther part of the tunnel while this work was go- 
ing on, and usually we should have had fifty men 
at work there. Several men from each gang were 
appointed to watch the places carefully, and in- 
structed to be on the lookout for the slightest Jeak. 
Special care was taken in bracing the plates on ac- 
count of the porous nature of the soil.” 

‘** What is your theory of the accident ?” 

‘*T think it wascaused by a small leak overlooked 
by the watchmen as the men were coming out, 
which increased so rapidly that the compressed 
air shot out before anything could be done. A 
theory is advanced that a soft spot might have been 
come upon, through which the compressed air 
shot up and exhausted the tunnel, ut I do not 
think this was possible. The workmen in shifting 
were probably careless. All except the last tier of 
plates had been put up, and as only a space re- 
mained of oe a foot or so in width, and as 
everything had so far been done successfully, it 
was naturally thought that the danger was mostly 
over.” 

‘Have you lost any confidence in the com- 
TT system of tunneling, because of the ac- 
cident ?” 

** We have not, for it might have happened just 
the same if the system had not been used. Our 
plans will not be changed. As soon as the coffer- 
dam is down and the bodies are removed, we shall 
go on in the same manner as we begun. The sys- 
tem is thoroughly 1, for we have put it toa 
careful test under the river, where a part of the 

| tunnel iscompleted. Theentrance arch, which has 
—— all caved in, was about 30 feet long, 30 
eet deep, and about 40 wide.” 


STATEMENT OF ENGINEER BRUSH. 


Engineer Brush made the following statement : 
‘* The accident occurred at the connection of the 
iron plates with the brick wall of the working- 


being made at the time of the accident. Work wil! 


| be prosecuted night and day with all the men that 


can be advantageously employed until the bodies 
are recovered, which will probably take about 
three days. This accident will probably delay the 
work for three weeks.” i 
PRESIDENT HASKIN’S VIEWS, 


“*Do you feel any loss of confidence in the 
system of constructing the tunnel because of this 
accident ?” 

‘Not at all. It is like a train of cars running 
upon a misplaced switch. I have the utmost con- 
fidence in our engineers and foremen, and believe 
that they took every precaution necessary. [ re- 
gret now that the approach was not built first: tut 
regarding the engineering principle involved | 
have no change of mind.” 

‘What do you estimete the damage caused by 
the disaster to be?” \ 

** About $10,000 or $15,000. The delay will be 
most injurious to the work, for we were getting 
along rapidly. We shall be delayed two weeks, 
probably.” 

TWO ENGINEERS’ OPINIONS. 


An experienced engineer and inventor who was 
present spoke against the system employed in con- 
structing this tunnel, saying that Captain 
Eads and other prominent men disapproved 
of it. ‘The idea is impracticable,” he 
said. ‘The tunneling is through silt or soft 
mud. The opinion of Mr. Haskin is, that the 
compressed air will keep back the mud. But the en- 
gineers have always said that the compressed air 
would go out at the top of the tunnel while the 
mud came in at the bottom. Mr. Haskin thinks 
that he can use the same principle in constructing 
a tunnel horizontally that is employed in putting 
down a caisson vertically. I could mention promi- 
nent engineers who have told me that they dis- 
liked the system and distrusted it. They have put 
half a million dollars into this hole and have noth- 
ing to show for it.” 

Charles E. Emery, an engineer of this city, and 
a government steamboat inspector, who was at the 
scene of the disaster, was asked by a Tribune re- 
porter if he thought that the disaster could have 
been avoided. Mr. Emery said: 

“Tt is one tifying feature of such an un- 
fortunate affair that the engineering plans are 
shown to be sound. But now that ‘he accident 
has happened it would seem that in the retrograde 
movement the failure—if failure it can be called— 
was made. It would now seem that they ought to 
have built their main archway first, before com- 
ne a part of the tunnel further on. If 
this had been done by an open shaft the 

resent calamity, of course, would have 

mn avoided. But they undoubtedly did 
that which anyone else would have done under 
the circumstances, The greater danger of the 
oyna as com with the tunnel work, was 
that the former was one wide arch, while the tun- 
nel proper consisted of two distinct portions. 
Thus there was more danger and it needed much 

ter care. The result now shows, in my opin- 
ion, that it would have been better to have built the 
rage from the surface, and then to have built 
the double tunnel. They are obliged to do from 
the surface now, for the purpose of getting the 
— what it seems ought to have been done on 
the start.” 


CORRESPONDENCE. 


STRENGTH OF LIMESTONE. 
EDITOR ENGINEERING NEWS: 

In your paper of July 17, Mr. J. Arnett asks for 
the safe uniform load for a block of limestone 3 
feet wide, 8 inches deep and 7 feet between the 
supports. He will find on page 208 of Trautwine’s 
Engineer’s Pocket-Book that the safe quiet average 
load is 6,386 Ibs. with a safety of 10, supposing the 
stone to be laid on bed. With a safety of 5 the 
load may be twice as great, or 12,672 Ibs., or 5.66 
tons; with a safety of 4 it will be full 7 tons. On 
page 185 of the same book he will find the break- 


haft. which, during the changing of th shin | : 
sound, and the condensation was so great that the on seobelly suk oaadned as closely as . should | ing loads of granite and of several kinds of mat- 
lock was instantly filled with a vapor that com-| have been, and the compressed air was allowed to | ble (the latter are all limestones) as found by Mr. 
pletely obscured the light of the candle, although j soca. This compressed air was relied upon to as-| Trautwine’s own trials. he average for each 


: ist ins ing the roof, which was also sustained | ;,; : 203 we 
it was not three feet from where we sat, It grew as | $!8tin supporting the roof, f the air | Xind of stone is about,400 lbs., and on page 208 
cold as an ice-box, and we appreciated how little | Sy eetune tena pean a ‘topping any leake are told that the table is calculated on that aver- 
chance of life would be left for a person predisposed ' with the waste silt. As the roof fell, the plates closed ' age breaking load, and that good sandstone on bed 
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three times as much. * | reads as follows: 
— THE FRIENDS OF SCIENCE 
a In Philadelphi , by “tfully in- 
TRESTLES AND DOCK-BUILDING. | In Philadelphia and es ae hereby respectfully in 
JACKSONVILLE, Fla., July 15, 1880. A WONDER IN ART, UNIQUE. 
EprtoR ENGINEERING NEws: 


bes rity on trestles | street, leading from south Fourth-street to the State House 
Please let me know the . ¢ autho ty | Lawn in Fifth-street, between Chestnut and Walnut streets, 
and dock-work, and the price of same. 


DISPLAYED IN A } 
Yours, respectfully, GRAND MODEL OF FLYING BRIDGE, 


will average about half as much and good slate | the “Spacious Hupson,” and the advertisement | 
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_3. The absence of traps in vertical lines of soil- 


pipe 


4. The extension of all soil-pipes to and above 


roofs, and the venting of every trap independent 
| of the soil-pipe ventilation. 


5. Giving all safe-wastes, overflow-pipes and re- 


On the Principles of the LEVER; may be seen at the | frigerator drip-wastes outlets wholly disconnected 
MODEL ROOM of THOMAS tOPE, Architect, Library | from the waste-pipe system and sewer. 


6. Suitable protection for sewer-pipes against 


frost. 


7. So arranging soil and waste-pipes that they 


Wa: Bt tox. CB seddns-etaiett emai eos Gaeta | shall be accessible from end to end. 


8. Adequate trapping of all waste-pipes under 


[*' Trestles and Dock-Work” is rather indefinite. | Built to illustrate the semi-part of a Bridge, with a single Arc | fixtures. 


é 1800 feet span by 230 feet altitude, capable of admitting 
The New York Department of Docks refer the | Ships = the largest kind to sail under, with all their masts 


| stan 
term “docks” to the construction of “ piers,” | apusreancn.&0 cunts. 
“bulkheads” and “ slips” collectively. The piers; N. B. Thieves in Science will Take Notice, that every | 


9. The discouragement of dependence upon de- 


|odorizers and disinfectants as correctives of bad 
| drainage. 


10. The prohibition of pan-closets and all forms 


are of wood, and consist of piling ; the bulk-head | Be. < Oe vventien is PATENTED by the government of | of closets having an air space within them which 


< February 29—* 
wall is of stonc, and has just been fully described | (From Relf's Philadelphia Gazette, A. D., 1812.) 
and illustrated in ENGINEERING NEws. For trestle- | Mr. Clemens Herschel, of Holyoke, Mass., writes: 
work see Haupt on Military Bridges, $6.50 ; see | ‘‘ I have had a copy of that bridge-book mentioned 


also U. 8. Chief Engineer's Reports on Lewes by you for some years. There are many European | 


| is not or cannot be ventilated. 


~- ~~ —> +o > oe Se 
THE WORLD'S FAIR. 


Mr. W. H. C. Price, the honorary secretary of 





Pier, at Wilmington, Del.; also, Specifications of | works on bridges much older than it, but none | the World’s Fair movement, on_the 8th received a 


«, Y. Piers onl k Department : J. Romilly Al- | more quaint.”] | communication from the State Department, to the 


Dock Walle, §2.50 ; V Ses oe | effect that the Secretary of State yesterday issued 
Jen's book on : , $2.50; Vose’s Railroad | = - 


= = a proclamation to the United States International 
Manual, $12.50; Stevenson on Harbors, $6. We| CORRECTION. | Commissioners, recently appointed by the Presi- 


are not able to specify ‘‘ best authority” on the) In the communication of “S. W.,” on earthwork ca kasaal ie oe paler arene yeti omg 
subject, but advise getting what is published, com- | computation, on page 242 ante, for 25°” read 25| The commissioners comprise about 100 gentlemen 
mencing with what can be had for the asking, | per cent. 


jot the city of New York, who are the original in- 

wing up with the other books if it is found | ee corporators, and two representatives from each 

en ue News.] GORDON’S FORMULA. | State. The first business of the commissioners, 
esi " . ENG. Ss. ; |after effecting an organization, will be to open 
There is probably no property of iron about| subscription books, as $1,000,000 must be sub- 
SURVEYING PROBLEM. | which less is positively known than its real | scribed before any corporate action can be taken 
| strength when in the form of posts or columns. by them. Ata meeting of the local commission- 

EpITOoR ENGINEERING NEWS: | Certain general laws have been determined by the | ers, held at Delmonico’s last Wednesday, a com- 
In the question in surveying propounded by Mr. | experiments thus far made, among the most | mittee of fifteen was appointed to receive the com- 


W. H. Brown, he does not give all of the data ae of which are the following: missioners from the States, and make all prelimi 














‘ ‘ , he strength of a column with square end bear- nary arrangements. Mr. McElrath, the chairman, 
necessary to determine with certainty the proper | ings being called unity, that of a column with both 


ends rounded (like the ends of an egg) will be one- 
third, and that of a column with one end square 
and one end round will be a mean between the 
first two; that 1s, the numbers 1, 2; and 44 repre- 
sent the relative strength of columns, according 
as the bearings are square, one round and one 
square, or both round. The formula mostly in use 
for computing the strength of posts isan empirical 
one, invented by Lewis Gordon, of England, and 
is based upon the experiments made for the 
British Board of Trade, by Eaton Hodgkinson, 
about 1840. Gordon’s formula is simpler in appli- 
cation than those declared by Hodgkinson, and, 
when properly applied, experience has shown it to 
be abundantly safe. The original formula is as 
follows, for square-end columns, and should be 
corrected for pier or round bearings by one of the 
three laws above given: 


course to pursue. One must know what the laws 
of the State of Ohio are in regard to re-establishing 
lost corners before he can say what ought to be 
done; but in the absence of statutory prohibition 
I would proceed as follows : First re-establish the 
second mile-post from the north line, at its propor- 
tional distance from the nearest known corners, 
east, west and north. As the line originally was 
not connected with the next mile-post south, it 
ought not to be used in re-establishing the second 
one from the north. Connect this corner with the 
third mile-post from the south by a right line, set- 
ting the half-mile-post midway between the two 
corners. Before doing this, however, I would make 
most diligent search for the supposed lost corners. 
Unless the land has been plowed, it must be a very 
peculiar case if the remains of the original post 
cannot be found. 

A word in regard to the methods stated by Mr. 
Brown to have.been used. The first is untenable, 
because it ignores the second mile-post from the 


north, which need not necessarily be on a right: 


line between the second quarter-post and the third 

mile-post. The second would not be correct unless 

the termini of the lines had been originally marked 

by some permanent monument. The third method 

introduces an angle between two adjacent corners, 

a thing entirely unknown in law. FF. D. 
Wasuinaton, D. C., July 19, 1880. 





CONCERNING THOMAS POPE, ARCHITECT. 
PHILADELPHIA, July 19, 1880. 
EDITOR ENGINEERING NEws: 

Sir.—Please let me know whether ‘“ The Treatise 
on Bridge Architecture, by Thomas Pope, 1811,” is 
for sale, and if it is, what is the price? I send you 
a curious advertisement of Mr. Pope’s of 1812, 
which I found in Relf’s Philadelphia Gazette, and 
had photo-lithographed about six years ago. His 
caution to ‘‘ thieves in science” at the close shows 
his spirit. “I find reference to him and his work in 
“ Johnson’s Encyclopeedia,” which says there is a 
copy of said book in the Society’s library, and 
also in the Mercantile Library of New York. 

Yours truly, SaMUEL L. SMEDLEY. 

| We do not know of a copy of Mr. Pope’s book be- 
ing for sale, We are much obliged for the quaint 
advertisement sent us by Mr. Smedley. It gives a 
Picture of Thomas Pope's “Flying Bridge” over 





Breaking Lend tee | Sn Semcon _ 
7 % — 1 length of column \ 2 
Ww rought er rere \ anonte ire ) 
The same formula for cast-iron, using 80,000 
instead of 36,000, and ,}, instead of 4,\59.—Boller’s 
Iron Highway Bridges. 
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TRAPS IN HOUSE-DRAINS. 


On the 8th inst. the Board of Health of this 
city met, for conference, a number of gentleman 
interested in public hygiene, who had been invited 
to discuss the question of what the board, in the 
exercise of its legal discretion, should require of 
the builders of tenement and apartment houses to 
anticipate and avert the evils which follow defect- 
ive drainage. Mr. James C. Bayles, editor 
of The etal Worker and The Iron Ape, 
in remarks upon this subject, formulated his 
objections to  house-drain’ traps  substan- 

ially as follows : 

1, They retard the outflow of house drainage and 
cause foul accummulations, which are not found 
ip untrapped house drains—presuming good laying 
in each case. 

2. Even when such trape are vented above the 
seals, the air passing through the pipes is, on ac- 
count of their foulness, ordinarily worse than that 
from the public sewer passing through an un- 
trapped drain and out through a vertical soil-pipe. 

3. They oppose no obstacle to the passage of 
sewer-air when, from any cause, a pressure is 
b ht to bear upon them. 

4. The danger of locking contagion within tene- 
ment and apartment houses is possibly greater than 
that which assumes to attend the passage of sewer 
air through soil-pipes. 

The meeting agreed a the following points, 
some, and oahene all, of which are likely to be in- 
sisted upon in houses which the law place under 
the jurisdiction of the board: 

1. Good materials, especially the use of soil-pipes 
of sufficient weight, and free from: holes. 

2. Good workmanship, insuring tight joints. 












says there is no doubt about the necessary funds 
being easily raised, as several liberal offers have 
already been made in an informal way. 


RIO DRAINAGE WORKS. 

By decree No, 1,929, of April 26, 1857, a privi- 
lege was granted by the Minister of Agriculture, 
Visconde de Bom Retiro, to Col. John Frederic 
Russell for the organization of a company to con- 
struct a mixed system of drainage for rain-water 
and sewage, similar to that adopted in Leicester 
and other English cities. The city drains of this 
company, called the City Improvements Company, 
are divided into five independent districts, and are 
so arranged that the house drains are not depend- 
ent for their working on those for the rain- waters 
of the streets and public squares. In two of the 
districts the company was relieved from the street 
or rain-water drainage, which was conceded to 
another independent company. 

The drains consist of galleries having an inclina- 
tion of six feet per mile, and communicating with 
the houses by means of four-inch iron tubes termi- 
nating with a syphon basin. The galleries com- 
municate with the streets by latera! openings large 
enough to admit laborers to clean them, and which 
are provided with flushing tanks for washing, by 
s ler ventilators, and by grated openings for the 
reception of the street drainage. The essential fea- 
tures of the system are the “flushing tanks of the 
lateral openings and the washing apparatus of the 
house basins, which for lack of water have not yet 
been brought into effective operation. The main 
galleries lead to five pumping-houses where the 
sew: is disinfected, the solids being separated 
and the liquids thrown into the sea after disinfec- 
tion and filtration. 

The main sewers are constructed of brick and 
cement, are oval in shape, and vary between 2 
meters and 1.10 meters in height by 1.50 meters 
and 1 meter in width. The smaller drains are cir- 
cular in shape, and have a diameter of one-half a 
meter; the branches of these are of drain-pipes of 
about half the diameter of the smaller drains. 
Each pumping-house is provided with two large 
tanks for the reception of the sewage from the 
drains. From these the sewage is raised by pow- 
erful steam-pumps to the disinfecting cylinders, 
where it is treated with a mixture of sulphate of 
allumina, charcoal and lime. It is then thrown 
into the precipitating tanks, two in number, which 
are provided with filters, where the liquids are sep- 
arated from the solids and are allowed to run into 
the sea. The disinfected and dried solid residue, 
called drette, has not as yet been utilized in 
agriculture, as is done in Europe, through igno- 
rance of the method of using it. The receiving 
tanks are provided with large doors, which, to 
prevent flooding, may be a during heavy 
rains to allow the sewage to flow directly into the 
sea without previous disinfection. 

The first with an area of 2,323,200 square 
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meters and 7,623 houses, comprises that part of the | scourge of yellow, typhoid and bilious remittent 


city between the Misericordia hospital, the sum- 
mits of the Santo Antonio and Senado hills, the 
Campo da Acclamagao and the Livramento hill. 
The pumping-house, with two 40-horse power 
engines, is located at the foot of the Sao Bento 
hill at the end of Rua’1 de Margo, and the district 
has 7,132 meters of main sewers and 27,343 meters 
of branches for house sewage. 


sion of 1,227 meters for rain-water drainage. 
The second district includes the parishes of Santo 
Antonio, Sant’Anna and Espirito Santo as far as 


the Rua de Sao Christovao, and has an area of | 


411,400 square meters with 5,200 house:. It also 
receives the drainage of Catumby and a part of 
Rio Comprido through drains constructed by order 
of the government. The main sewers have an ex- 
tension of 10,035 meters and the branches 20,594 
meters. . 
emptying into the Canal do Mangue, having an 
extension of 3,399 meters. 
with two 29 horse-power engines, is located on the 
Sacco do Alferes beach, 

The third district includes the parishes of Sao 
Jose and Gloria, and is included within the limits 
of the Santa Theresa hill and the Cattete bridge. 
It has an area of 3,823,600 square meters with up- 
ward of 3,000 houses. The rain-water drains are 
2,420 meters long and discharge into the sea near 
the Lapa convent, the Caes da Gloria, and at the 
foot of Ruas Principe and Princeza. The main 
sewers are 6,943 meters long, and the branches 11,- 
136 meters. The pumping-house is located at the 
foot of the Gloria hill, and has one 20 and one 8 
horse-power engine. The suburb of Larangeiras 
was aherward added to this district. 

The fourth district includes the suburbs of En- 
genho Velho and Sao Christovao as far as the Caju 
cemetery. It has 36,500 meters of drains and 
contains about 2,450 houses. Its pumping-house, 
with two 20 horse-power engines, is located in Sao 
Christovao near the Lazeros hospitul. 

The fifth district includes Botafogo from the 
Cattete bridge to the Rua de Humaita. It has 35,- 
500 meters of drains and contains about 1,850 
houses Its pumping house, with two 20 horse- 
power engines, is located on the Botafogo beach, 

The rain-water drains of the City Improvements 
Company having been found insufficient on occa- 
sions of very heavy rains, a contract was made, 
Jan. 30, 1877, with Joseph Hancock, Esq., for the 
construction of special drains for that purpose, 
The city was divided into two districts, one ex- 
tending from the Gloria to the Lagéa de Freitas, 
and the other including the remainder of the city. 
The contract calls for the construction of 15 circu- 
lar main galleries from one to two meters in diam- 
eter and with a total length of 14,821 meters; for 
45,591 metres of branches varying from 0.46 to 0.60 
of a meter in diameter and which, like the main 
galleries, are to be made of brick and cement; and 
for 32,625 meters of glazed piping varying from 
0.15 to 0.30 of a meter in diameter. Besides these 
there are to be tanks, sand pits and lateral open- 
ings. Seven of these drains have been completed. 
Those of the suburbs have worked satisfactorily, 
but the one which commences in Rua de Rezende 
and discharges at the Passeio Publico has failed to 
give as prompt an escape to the waters as could be 
desired. This is owing to the great amount of 
earth brought down from the Santa Theresa hill 
and to the slight slope of the drain, which permits 
an accumulation of sand in the gallery. 

Since the inauguration of the works of the City 
Improvements Company, in February, 1864, they 
have been examined by various commissions of 
engineers and physicians which have been appoint- 
ed because of the complaints made against them 
from time to time. The complamts referred to 
the escape of deleterious gases from the house 
basins and syphons, the return of sewage to the 


basins, the bad arrangement of gratings for the re- | 
ception of rain-water from the houses, the bad | 


smells arising through the lateral openings, ete., 
ete. Among the causes of these defects are the 
imperfect construction of parts of the system 
where the foundation was not sufficiently strong 
to sustain the drains, the filling of the drains with 
sand brought down by the rains, which has been in 


art obviated by the adoption of sand-pits, the | 


ack of proper care in cleansing and disinfecting 
the galleries, and the carelessnéss or Inalice of the 
occupants of houses served by the company. The 


There are also three rain-water drains | 


The pumping-house, | 








fevers originate in and are propagated almost ex- 
clusively by the drainage works. The Barao de 
Lavradio states that although the mortality tables 
are not strictly reliable, yet they show a decided 
increase since the establishment of the company. 


This he attributes to the emanations of gases from | 
| the pumping-houses and lateral openings in the 
The old ditch of | 
the Rua da Uruguayana was utilized in the exten- | 
~ 1. ors | party, led by a number o: 


sewers, and to the excavations of the streets for 
the placing and repairing of drains. The opposite 

f distinguished physicians, 
among whom is the author of the articles from 
which we are quoting, Dr. J. P. Farinha, and the 
former Fiscal Engineer of the company, Dr. Mello 
Barreto, maintain that the increase in mortality is 








due to other causes, such as the growth of the city | 


and its greater commercial movement. In sup- 
port of this, they point triumphantly to the fact 
that the fevers often reign in portions of the city 
which have not been reached by the drains of the 
company. 

Among the many bad sanitary conditions, inde- 
pendent of the drainage works, that may give rise 
to fevers, are the heandlens existing on many vacant 
lots in the Cidade Nova and the Cattete, the mud 
that is left to ferment in the streets, the pools of 
stagnant water from the street water-taps, the 
horrible unwashed and undisinfected street urinals, 
the use of refuse for filling low grounds, the grease 
deposits of the slaughter-house, the frequent exca- 
vation of the streets for laying or repairing gas and 
water pipes, and finally the celebrated corti¢os. 
These last exist even in the very heart of the city 
and in places where no one would suspect their ex- 
istence, the entrance being sometimes through a 
store or ordinary shop. These habitations are gen- 
erally below the level of the street, and are dark, 
damp and badly ventilated. The single opening is 
a narrow door, with a small hole for ventilation 
when it is closed, and within live families of five 
or more persons.—Rio News. 
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SECURING ATR-LOCK DOORS IN SINKING BY 
COMPRESSED AIR. 

In the sinking of caissons or coffer-dams for sub- 
aqueous foundations, by the aid of compressed air, 
the ordinary pair of doors which afford access for 
the men from the outside into the top working- 
chamber, and together form the air-lock, are both 
made to open inwards, so that the tendency of the 
internal air-pressure is to keep them closed. But 
when, to save repeated openings of these doors, 
the excavated material is for greater convenience 
discharged to the outside through a spout or shoot, 
the door closing the inner end of this spout opens 
inward, while that in the other end has necessarily 
to be made to open outward, the stuff in the spout 
preventing its being made to open inward. As 
any misunderstanding of signals between the men 
inside the compressed-air chamber and those out- 
side might lead to premature opening of the out- 
side spout-door, while the inside one was still un- 
closed, and might prove fatal to the men inside 





the chamber. M. Heinercheidt has devised 
the expedient of locking the fastening-bolt 
of the outside door by means of a sliding 


pin, which is worke by a rod __pass- 
ing through a stuffing-box into the compressed 
air chamber; the pin can be withdrawn only 
by the men inside the chamber, and not until they 
have previously closed the door on the inner end 
of the spout. This very simple contrivance, which 
secures absolute safety to the men, has been ap- 
plied to air-locks employed in sinking the piers for 
the bridge over the Rupel at Boom, for the railway 
from Antwerp to Tournai.—Condensed from the 
‘* Revue Universelle des Mines” for Proceedings of 
the Institution of Civil Engineers, 
—_——— 0 O00 


UNIFORM TIME. 





BY PROFESSOR ORMOND STONE. 





It would be a great convenience to the traveling 
public if all the railroads of the country employe 
a uniform standard of time. The inconvenience of 
the present system is so manifest that it is strange 
that a united effort has not been made before this 
to correct it. In so small a country as England the 
question is a very simple one, but in a country 
like ours, extending over nearly sixty degrees of 


| longitude, or four hours of time, the problem as- 


sumes a different aspect, owing to the tendency 


principal measures suggested by the commissions | everywhere to employ local time. 


to remedy these defects depend on an abundant 


In selecting a standard meridian the mind natur- 


supply of water, which the government bound it- | ally fixes upon Washington as the capitol of the 


self to furnish, and on legislation similar to the | nation and the seat of the largest and best equip 


English public health act, obliging house-owners to | observatory. This meridian passes through the 
exercise greater care in the collocation and care of | States of New York, Pennsylvania, Maryland, Vir- 


the house-closets. : i 
The influence of the drainage works of the City 
Improvements Com 


much discussed, nal opinions differ greatly. 


| 


ginia and North Carolina, and it is hard to imagine 
what good reason there is that the railroads passing 


any on public health has been | through those States should not run by Washington 
One | time. 


The meridian of Washington is nearly mid- 


party, led by the Barao de Lavradio, President of | way between the termini of the three great trunk 
the Board of Health, maintains that the yearly ‘linesof New York and Penusylvania, Nevertheless 


‘THE RELATIVE 





ped | trict has a chief 
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the actual standard employed by each of thos: 
roads is clear at one end of the route. Even the 
Baltimore & Ohio runs by Baltimore instead of 
Washin: time. The meridian thirty minutes 
west of Washington passes through Michigan. (jo, 
Kentucky, Tennessee, Georgia and Florida, an 
might be adopted as the standard for those States. 
In four of them it very near the capitol or 
the chief city of the State. In the same inanner 
the roads of Minnes0ta, lowa, Missouri, Ark:ns:s 
and Louisiana —_ refer their time to a meridian 
an hour west of Washington ; and so un, for the 
States and Territories lying beyond. 

Such a system offers many advantages. Thy 
Western Union Telegraph Company transmits 
Washington time signals each day at noon to nearly 
all the railroad towns in a large portion of the 
Union. These signals might be utilized independ. 
ently of the 1 time, and the great confusion 
which now exists would be done away with with- 
out greatly violating the preconceived notions of 
the general public. True noon would still occur 
within a few minutes of twelve o'clock by the stan- 
dard time. In addition to the Washington Obser- 
vatory, two others—the Cincinnati and Morrison 
Observatories—have already adopted the standard 
of time which would accord with this plan, and it 
is to be hoped that others will follow their example. 
—Science, July 10. 
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COST OF MOTIVE-POWER. 


Mr. Bissinger, M. E., at Carlsruhe, Germany 
gives the following results as obtained in his exaim- 
inations of the several motors in regard to the rela- 





| tive horse-pewer for each hour. It will be observed 


that the examination pertained principally to small 
motors. 

The relative cost per effective horse-power per 
hour is as follows : 
100 horse-power steam-engine 


7.6 





bei cic naeess 6 44.33 
g - Lehmann’s caloric engine.... .... 26.5 
2 i” Hock’s motor........... . 40.0 
2 “ip Otto -engine Decne. SM 
2 nie Otto Lang gas-engine................. 6.4 
2 ° Schmidt's hydraulie motor, supplied 

with water from the city water- 

Nias added sctiicvciewsss.... 95.00 
2 _ obtained by horses and a gin........ 45.00 
2 ” obtained by manual labor...... 200.00 


Otto’s gas-motor and Lehmann’s caloric engine 
are the cheapest of the small motors, but are, 
nevertheless, four times as expensive as the 100 
horse-power steam-engine. 

— +e @ ore 


SOUTH AFRICAN DIAMONDS. 





The produce ef the South African mines is enor- 
mous, and the quality of the stones, which is fre- 
quently marred by a somewhat tawny complexion, 
is reported to be improving. Vast profits have, of 
course, been realized. One gentleman’s claim is 
said to have cleared in two years £45,000. The 
New Rush Mine alone yields £3,000 a day. In 
1875, when the diggers had been at work only four 
years, gems tothe value of £3,500,000 had been ex- 
tracted from it. The packets of diamonds sent by 
post-bag from Kimberley to Cape Town in 1876 
weighed 773 pounds, and were worth £1,414,590. 
Nor does there seem to be any present prospect of 
the supply coming to an end. 
+See 
FOREIGN INTELLIGENCE. 


A company to establish elevated railways in Paris, 
upon the New York pattern, is being organized under 
the superintendence of Ame: capitalists, and there 
are whispers of a similar scheme for London. 


The London (England) Standard of June 30 says the 
Italian government have, after many experiments, ap- 
proved the contract between the Mediteranean Railway 
and the Pullman Palace Car Company, and that the serv- 
ice will now continue regularly between Bologna and 
Brindisi. 

Charnay, leader of the expedition recently sent to 
Central America under the auspices of the governments 
of the United States and France—the expenses of which 
will be largely borne by Pierre Lorillard—telegraphs 
that the Mexican government has si a treaty giving 
him all the privileges and facilities he needs in making 
explorations, and appointed a representative to accom- 
pany him. He also reports from the city of Mexico the 
discovery of an important archzological station 400 
metres above the sea, consisting of tombs, vases, skulls, 
and other antiquities. 

The work of the Swiss Earthquake Commission will 
= watched beso —_ pores ust now on pow of 

e great number of earthq es, some very destructive, 
that have different parts of the earth within 
the last few months. The comniission have districted 
Switzerland for the of observation, and each dis- 
rver assigned to it, whose busi- 
— it s oa the inhabitants Se niet aS 

tants by distri ng among them a pamphlet desc 
ing the phenomena of aakes and the best means 
of observing them, and blank forms containing a series 
of a, carefully prepared and intended to form & 
skeleton history of every —— that is observed. 
Iustruments for measuring the force, direction, duration 
and so on, of all nake shocks, are to be placed in 
the hands of skilled observers at certain stations. 
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GENERAL INTELLIGENCE. 


" We solicit and are always pleased to publish in these 
‘fa any items of interest that may be furnished us. 
—— eas aD 


GAS AND WATER. 


The Thomaston, Conn., water company has bought 
$14,000 worth of iron pipe. 

In Gilman, T11., constant streams of water flow from 
artesian wells only 50 feet deep. 

The Board of Public Works of Milwaukee will re-ad- 
yertise for two compound condensing-engines for the 
water-W 

A new com has been organized at Dubuque, 
oan ehich rg rty and franchises of the: old 
company have been leans. 

The consumption of water in Detroit the last few 
weeks has been beyond precedent, being an average of 
about sixteen million gallons a day. 

Gas in Richmond, Va., is $2.00 per thousand cubic feet 
During the year ending January 31, 1880, there was a 
tion of nearly 81 million cubic feet. 


consunr 

The new light-house on American Shoal, near Key 
West, was lig’ ted for the first time Thursday night, 
July 15, with a splendid light, which flashed every five 
seconds. 

Workmen are engaged in stretching a wire cable on 
substantial supports across the Chippewa River at Eau 
Claire, Wis., atthe old bridge site, on which gas-pipes 
will be suspended for supplying the east and west sides 
of the river. 

The water-works, greatly needed by Plymouth, N. H., 
will cost $15,000. A large reservoir will be built on 
Ward’s Hill, 200 feet high, and asmaller reservoir nearer 
the village, which exempts the company from taxation 
for 10 years. 

The Committee on Lamps, Boston, has been authorized 
to contract with the Brookline Gas-Light Company, the 
Jamaica Piain Gas-Light Company and the Dorchester 
Gas-Light Company, for supplying four cubic feet of 
gas per hour for each of the Og lamps in their respect- 
ive districts, at $2.25 per 1000, 

The matter of water-works for Springfield, O., is 
justly receiving the expression of the opinions of its 


ENGINEERING NEWS. 


| 
low pond, the reservoir from which the water supply is 
taken, is formed by a dam built on Abbott's Run just 
above its entrance to the Blackstone River. The pond 
covers an area of about 23 acres, has a storage capacity 
of 72,000,000 gallons, and receives drainage from 26.6 
square miles. The water is screened three times before 
entering the conduit. The receiving basin—not yet com- 
pleted—will hold 7,000,000 gallons. The commissioners 
evidently believe in preventing waste and unnecessary 
consumption by the use of meters, asthere were 661 in use 
at the date of the report, while there were only 1,523 
applications for water. The following is a summary of | 
the work of the engine during the quarter: Hours pump- | 
ing, 571; gallons of water pumped, 63,888,222; hea 
against pump in feet, 260; revolutions, 1,562,212; coal, | 
value of fuel used to heat building. in pounds, 16,836; 
coal, value of fuel used to an in pounds, 131,999; 
duty on all fuel consumed, 96,504,790; duty on ali fuel 
used to pump, 109,315,900: average daily consumption 
ot water, in gallons, 702,068. 

Annual report of the village of Kalamazoo, Michigan, | 
for the year ending April 15, 1880: George H. Chand- | 
ler, engineer water-works. The tote] cost of maintaining 
the works for the year was $5,684.09. The Llolly 


| boiler, which has been in constant use for ten years, 


will soon have to be replaced by a new one. The pump- 
ing record for the year ending March 31, 1880, is as 
follows: 


i 
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citizens. It is believed that the water committee of nine 
isa unit in favor of the system, excepting, probably, 
one member, who is not inclined to vote for an improve- 
ment of any nature. A vote of the citizens in favor of 
water-works may be looked for at an early day. 


The Westinghouse Air-Brake Company bave a patent 
for manufacturing gas by passing compressed air 
through a_vessel containing sponges saturated with 
gasoline, It gives a brilliant, pure, white light, making 
common gas-light look yellow and gloomy in compari- 
son; at the same time it does not blind a person as the 
electric light does. The gas can be furnished at 60 cents 
per 1,000 cubic feet. 

Chicago is a thirsty city ; it has Lake Michigan for a 
reservoir, and notwithstanding the millicns that have 
been spent in tunnels and big engines, the people still 
clamor for more water. The Mayor thinks that two 
new engines, of thirty million ons capacity, should 
be added, but the Citizens’ Association thinks new and 
main pumping-works should be erected. Nay 4 Engineer 
Cregier reports at length on the question in the Times of 
the 16th inst. 


Wabash, Indiana, is troubled re; 
supply. On July 2d, the feeder 
River at Largo, six miles east, was cut by farmers 
whose lands had n damaged by back-water. This 
dam supplies Wabash with water. On the 10th, at 
night, parties again commenced tearing the dam away. 
Seven persons were arrested after considerable fighting. 
A police guard now protects the works, while a nd 
chance for a heavy lawsuit seems to loom up. abash 
must not be burned down for want of water and private 
rights must be ga Strong arguments can be 
produced on both 


OmaHa, Neb., July 20.—The City Council this afternoon 
opened bids for the construction of water-works, and 
awarded the contract to 8. E. Locke, manager of the 
Omaha White Lead Works, and associates, his bid being 
the lowest. The works are to cost $350,000. 
The men who are to build them are to invest 
their own money and own the works. They will 
receive about $21, per year from the city for furnish- 
ing hydrants for fire protection, and besides have the 
right to charge private jf for water. The works 


ing the water 
in the Wabash 


are to be comp! within one year. The citizens are 
greatly rejoiced at the result of the long fight to obtain 
this much needed improvement. 


Eleventh annual report of the water commissioners of 
the city of Poughkeepsie, N. Y., for the year 1879: The 
recei from all sources d the year were $22,- 
129.18 ; the expenses of water maintenance were $16,- 
956,32. There are at present 89 metersin use. The 
policy of the B.ard to meter all consuniers has re- 
sulted in an increase of revenue a decrease in the 
rate per capita. The frequent examination of meters 
set insures their more accurate registration, and causes 
fewer complaints of ave bills. The cost of the fil- 
ter beds per 1,000,000 of water was $522.79 for 
cle i $974.27’ for washing sand, $.97 for cleaning, 
one $1.81 for 


tered was 586,058,657, at a cost per 1,000, > 
lons of nme ie cost of 1,000,000 gules 
one foot $.067, and for filtration $.009, 


making the total cost $.076. The average pum 
for day was 1,468,653 ; average Roe. 


tion of coal each day was 4.43 tons. = oe 
Loar tue 5508.76 hours, and the large engine 4, 25 
Twelfth and final quarterl of the Water Com- 
missioners of Pawtucket, Island: Happy Hol- 
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Daily average of water pumped for 266 days, 776,- 
634 106-366 gallons. Cost of wood consumed in 24 
hours, $5.20. Cost of fuel used in raising 1,000,000 
gallons of water 100 feet high, $6.691¢. Daily cost of 
maintaining water-works, $15.53. Number of cords of 
wood consumed during the fiscal year, 924%. 
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ELECTRI 


The Electrician says that the life of a submarine 
telegraph cable is from ten to twelve years. If a 
cable breaks in deep water after it is ten years old, 
it cannot be lifted for repairs, as it will break of its own 
weight, and cable companies are compelled to put aside 
a large reserve fund in order that they may be prepared 
to replace their cables every ten years. The action of 
the sea eats the iron away completely, and it crumbles 
to dust, while the core uf the cable may be perfect. The 


breakages of cables are very costly, and it is a very dif- | 


ficult matter to repair them in comparison with a land 
line. A ship has to be chartered at $500 a day for two 
or three weeks in fixing the locality and in avoiding 
rough weather, as cables can only be repaired in calm 
weather. One break in the direct cable cost $100,000. 


——eee-—_ 


STREETS, DRAINAGE, ETC. 


Hartford’s government appoints a special committee 
on the Park River sewerage. A trunk sewer is pro- 
posed, to intercept all the drains now emptying into the 


stream, which would cost nearly $200, 


A deputation of the Aldermen of Toronto, Canada, is | 
nspecting the cedar | 
block pavement. The work of laying a section of this | 
pavement as an experiment in Toronto will be com-| $15 000, The Milwaukee Lror 


visiting Chicago for the purpose of i 


menced at once. 
The a Board of Health 

of the North Tw 

dangerous to health, and 

$10,000 to remedy matters. 


ear, believed to be cai by the choked-up dock 


953 


= 
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New Orleans has neither cellags nor sewers, because 
the city rests on a substratum of marsh. The cutters 
have carried off the drainage, or failed to, according to 
the frequency of rains. The Sanitarians, a local society 
for the preservation of health, has now brought about a 
steady flow of water from the river through most of the 
streets. 


On the 19th the president of the Common Council of 
Milwaukee appointed a select committee of thir 
teen, whose duty it shall be: 1. To devise 
some plan of procedure in the matter of re- 
moving the “river nuisance,” and so improving 
our water system as to secure a sufficient supply of 
fresh, pure water. 2. To cause to be prepared the neces 
sary plans and specifications of work contemplated, to 
gether with estimates of cost, and such other papers as 
may be necessary to an ipmediate execution of the 
work. 3. To submit resolutions and communications 
covering all the legislative action necessary to be taken, 
and providing for such appropriations of money as may 
be required to carry out their recommendations. A re:- 
olution authorizing the Board of Public Works to con 
struct two intercepting sewers, one on each side of the 
Menomonee River, was referred to this committee. 


The Health Commissioner of Milwaukee approves the 
= of sewerage for that city submitted by the Board of 

*ublic Works. This plancontemplates the interception, 
and removal by gravitation to one or more pumping 
stations, of the sewage proper and liquid refuse 
from an area of 8,700 acres included within the limits 
of the city, together with one-fourth of an inch of 
rain-fall in twenty-four hours from the same area. 
The capacity of the works embraced in this plan 
| is calculated for a prospective population of 280,000 
| inhabitants, within the present area of the city; 150 
;}gallons of sewage daily for cach inhabitant 
|may safely be regarded as a maximum estimate. 
| That would amount to 42,000,000 gallons of 
| Sewage every twenty-four hours; for 289,000 in 
| habitants one-fourth of an inch of rain-fa!l would give 
| 59,000,000 gallons more. In order to discharge the ag 
| gregate amount. of 101,000,000 gallons daily , it is de- 
| signed that the conduits shall flow only three-quarters 
} full, and at the minimum velocity of ewe and three- 
| fourths feet per second. In illustration of the plan, we 
herewith present a map, giving a general outline of the 
| location of the works and conduits cf the whole city. 
The engine provided for in the estimate will be of suf 
| ficient capacity to raise 30,000,000 gallons of water 20 
| feet high in 24 hours, thus affording ample power to dis- 
| charge the sewage and '¢ of an inch of the rain-fall of 
about one-half of the city, based on a population of 280, 
| 000. With a second engine of the same capacity, enough 
power would be had to dispose of the sewage of the 
| whole city for many years to come. 


APPROXIMATE ESTIMATE OF THE COST 


of constructing the middle and south Menomonee por- 
tions of the work, from Muskego road toa point near the 
Straight Cut, on blocks 175 and 176, Fifth Ward : 


4,500 lin. ft. of conduit, 50 inches @ $6 





$27,000 


| 7,800 lin. ft. of conduit, 36 inches @ $5.. 39,000 
| 2,500 lin. ft. of sheet piling @ $2 5.000 
| 530 ft. syphon across Milwaukee River 4,250 
| 550 ft. syphon across Menomonee River.... . ...... 2,500 
| Placing syphons in position. .. 3.750 
Shafts, flushing gates, ete 3,500 
| Pump, well and connections 5.000 
| Buildings and docking. .. ‘ ewe --... 10,000 

Engine, boilers and pumps seas .... 18,000 
| Discharge main, etc .. ; ie .. %,000 

Contingencies . 4,000 
| Total.... . $125,000 


j coe 
i 


BRIDGES. 


Work has been resumed on the Chauditre Railway 
| bridge. 

| The Committee on Bridges, of Milwaukee, has 
; examined all the bridges in the city, and ordered ex- 
tensive repairs. 


The City Council of Rushford, Minn., has accepted 
| the offer of the Cleveland (Ohio) Bridge Company for 
| the construction of a bridge at that place. It will be of 
| iron, of two spans of 104 feet each, with a wilth of 16 
feet, and will cost $3,317.60. 


The Massachusetts Railroad Commissioners, accom- 
| panied by President Choate, of the Old Colony Steain- 
| boat & Railroad Company, John Kendrick, Superin- 
tendent of the Old Colony Railroad Company, and a 
| number of directors of both companies, recently in- 
| Spected the bridges on the Old Colony Railroad, and 
found them in excellent condition. 


| The last bent of the temporary pile trestle-bridge 
| across Red River, Manitoba, was completed on the 9th. 
All that remains now is to lay the ties and rails in order 
to establish direct railway communication with the 
west bank. There is no draw or swing in this bridge, 
which thus constitutes an absolute obstruction to the 
| navigation of the river. 
The City Council of Chippewa Fails, Wis., has awarded 
the contract for the crection of a new bridge at that 
lace to Nat. B. Rundel, of Eau Claire, for the sum of 
1 Works Company’s bid 
|} was $25,000; Clmton Bridge Company, $23,100, 





ced the outlet | Chisholm, $20,000; Horton, $22,000, and J. Leslie, 
elfth street (E. D.) sewer in a conditicn | $23,000. Work is to be comencad immediately. 
an expenditure of 


t was on a vessel lying | nised 5 
there that an alleged case of yellow fever occurred last | — 7 canes of she Now 


The Niagara Grand Island Bridge Company has been 
ork Central & Can- 
jada Southern Railroads, for the pose of building 
;ancther bridge across the Niagara River, it bein 

med that present charges of the Grand Trunk 


The city of Clinton, DeWitt county, Ill, hasundertaken | Company for the use of the International Bridge at 


the tiling of her streets, and it is said to ve a very 
i . Heretofore the water would te in ponds 


wherever the streets were low, but now, where the tile | Stony Creek, near! 


has been laid they soon dry up 


and are in good condi- 
tion for travel. 


Buffalo are excessive, and the accommodations in- 
sufficient. The bridge will probably leave Canada at 
opposite the Falconwood Club 
House. ms will cross the island to Tonawanda 
where connection can be made with the Niagara Fall 
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Batavia, and with the main line to Buffalo. 


and Lockport branches of the Centra] Railroad to | Grande is nearly completed, and sixty miles of 
Rochester, with the Canandaigua and Falls line to | are — 
It will | for grading the road-bed to Wingate, 140 miles west, 


ENGINEERING NEWS. 





ready for ties and rails. contract is 


take about two years to complete the bri after it is | and rail-laying is to commence immediately. John W. 


under way. The cost is estimated at $1,500,000. 


RAILROADS. 


The completion of the Chicago & Tomah narrow- 
gauge railroad from Mortfort, its present terminus, to 
Madison, Wis., as a standard gauge is a fixed fact. 


The committee on the proposed extension of the Cin- 
cinnati, Wabash and Michigan Railway, Saturday even- 
ing last, resolved to build rtion of it from Elkhart 
to the Michigan and Indiana State line. 


The Chicago and Northwestern road is buying the 
right of way for a branch from Volgar, on the Black 
Hills line, north fifty miles up the valley of the Sioux to 
Watertown, the terminus of the Tracy branch. 


The Chicago, Milwaukee & St. Paul Railway Com- 
pany have let the contract for the construction of the 
extension of their line from Monroe, Wis., to Gratiot, 
on the line of their lately acquired Mineral Poiut road. 


Four companies have been formed in Boston for the 
establishment of as many elevated railroads. The or 
anizations were effected under the 
he ;eople are hostile to the projected roads, the legality 
of the enterprise will be fiercely contested at every step. 


The engineers of the Chicago and Northwestern road 
are making a survey from Maple Valley Junction across 
the country to Council Bluffs. The iva. if built, will 
shorten the route between Chicago and Council Bluffs. 

The Chicago & Northwestern has decided to change 
the narrow gauge division to a broad gauge, entire, and 
extend from Callan to Western City, thence to Minne- 
sota. Martin Flynn, of Des Moines, has a contract to 
build sixty miles north from Callan. 


The Great Fill at Cross Lake,on the Canada Pacific Rail- 
way, has been completed at last, and the work of bal- 
lasting from White Mouth eastward has been com- 
menced;: also the construction to the end of the contract. 
The early completion of contract fifteen may soon be 
looked for. 


The work of extension of the Canada Central Rail- 
way toward Lake Nipissing is being rapidly forwarded, 
1,000 men being now employed. Mr. Duncan Mc- 
Iutyre, who sailed for England last week, it is under- 
stood, will make arrangements for the construction of 
the Sault Ste. Marie branch, for which this company 
holds the charter, in the event of members of the Do- 
minion government who will be there intimating the 
nature of the policy they will pursue regarding this im- 
portant connection to the Canadian Pacific. 


A National Railway Club has been established in this 
city at No. 46 Bond street. The club-rooms are intended 
as a headquarters for railway officials and all others 
connected with transportation interests. Business en- 
gagements may be made at the rooms, and it is the pur- 
pose to establish at the headquarters a bureau to com- 
plete information for all the transportation interests of 
the country. Files of daily and weekly newspapers and 
railway publications will be kept in the reading-room. 
Tae membership fee is $10 for officials residing in New 
York, and 85 for those living in other sections of the 
United States. 

The shortest and most profitable railway in the world 
is probably to be seen at Coney Island, the ‘* Marine 
Railway,” connecting the Manhatten Beach Hotel and 
the Brighton Beach Hotel. It is 2,000 feet in length, is 
laid with steel rail, and bas a handsome little station at 
each end. Its gauge is three feet. The cost of this 
miniature road, including stations and equipment, was 
$27,000. 
the average receipts are $450 a day the entire season, 
$500 being sometimes taken in. The fare charged is 
five cents. The property paid a profit last year o 
per cent. on its cost. 


COMPRESSED AIR.—An amusing incident in the career 
of Mr. A. L. Holley is related. While working as an en- 
gineer on one of the railways, he made a wager with 
some of his fellows that he could run a locomotive a mile 
without fire, water or steam, the locomotive to be taken 
empty and cold from the shop and towed by another en- 

zine toa point at some distance on the road, where a 
Fivel stretch of track favored the experiment. 
Holley rode in solitary state on his cold locomotive to the 
scene of trial, and, unsuspected by his escort, set his lo- 
comotive for backward running, so that the revolution 
of the driving-wheels moved the pistons insuch a way as 
to pump air into the boiler. ‘Lhis gave him, by the time 
tae destined point was reached, more than 150 pounds 
of air-pressure in the boiler, by means of which he run 
his mile and won his wager. 


President John 8S. Davis, of the Nevada and Oregon 


narrow gauge railroad, who arrived in Virginia City, | 
£ 


Nev., on the 7th, says the survey is progressing rapidly, 
the party going south from Reno having reached Carson, 
and the other — y having advanced thirty-five miles 
northward, 

appointed with the line, the surveyors having ascertained 
that the heaviest grade required in crossing the summit 
from Reno is only eighty feet to the mile Tor a distance 
of about eight miles. Threugh Long Valley there will be 
a stretch of nearly level track one hunc miles in 


he projectors of the road are happily dis- 


| Young, of the Mormon Church, and son of late Brig- 
— Young, President of the Mormon Church in Utah, 
through Albuquerque a few days since en route 
Topeka, for the pu of as contract for 

| grading the road 125 miles west from Wingate, with a 
view of taking lands from the company in pa nt for 
the works, Surveyors have paned oer the line across 
the Territory of Arizona, and even penetrated into Cali- 
fornia beyond the Colorado River. The surveyors are 
now in Mohave County, driving the and making a 
final survey, along which the road is to be built. 
Atcuison, Topeka & Santa Fe.—In regard to the 
work from Guaymas north, a San Francisco paper says: 
The company has 360 men of the Yaki Indians at work 
under the direction of Mr. Morley, the engineer-in-chief, 
grading Ordilla Island and bridging to the mainland to 
make a way out of the harbor of Guaymas. After the 
Feastof St. John they will have a thousand of these 
men on the work, and the agents of the company in this 





The operating expenses are $30 a day, and | 


500 | 


Young | 


length, and from Long Valley to Oregon there will be | 


no heavy grades, All the money for building the road 
has been subscribed, the bonds negotiated, and the work 
of grading will begin about the first of August. It is a 
sure thin.- that a narrow-gauge road will soon connect 
the Columbia and the Colorado, and the extension of 
branches throughout Nevada and to California will 
naturally follow, 

ATLANTIC & Paciric.—An exchange says: 
querque the grounds for depots, round-houses, machine- 
shops, and other buildings, on the 35th parallel route 
have been graded and the buildings are being constructed 
with all possible celerity. 


At Albu- | 


| city, Messrs. Williams, Dimond & Co., 
| witha _— 


eneral law, and as | and shipy 


| miles of each other, so that virtuall 


bave contracted 
here for 2,000,000 railroad ties, to be cut 
to the scene of operations. The company 
has two ship-loads of iron, engines and cars on the way 
from Cardiff, and Mr. Morley has instructions, which he 
will carry out to the letter, to complete the road at any 
cost as far as Hermassillo before the first of next March. 
At present the company is working under the “ Blair 
concession,” but the president has received — 
from Congress to confirm the amended contract wi 

Simon and others, substituting a money grant in lieu 
of land, and the work will be pushed forward in vigor- 
ous good faith to an early completion. 


Quincy, ILL., July 16.—The articles of incorporation 


| of the Chicago, Hannibal & St. Joseph Railroad Com- 


pany, formed for the purpose of building a road from 


| Quincy to Chicago, were to-day filed for recordin the 


circuit clerk’s office. The incorporators are William 
Dowd, Jay Gould, Russel Sage, Myron P. Bush, Sidney 
Dillon, Elihu Root, all of New York; John B. Leon, 
Charles B. Farwell, Geo. C. Walker, Samuel J. Medill, 
of Chicago; John B. Carson, James W. Singleton, 
Quincy. The capital stock is $6,000,000, divided into 
60,000 shares of $100 each. In an interview a prom- 
inent official of the Hannibal & St. Joe road this morn- 
ing said the road would at once be built in the shortest 
line to be found considering the — which would be 
considerably shorter than any other line between Kan- 
sas City and Chicago. A traffic agreement has been 
made with the Missouri, Kansas & Texas road, by which 


| that road will connect with the Hannibal & St. Joe at 


Monroe City, where the tracks are now within forty 
it will also be an 
extension of the Missouri, Kansas & Texas to Chicago. 
The Chicago, Burlington & Quincy have offered to. sell 
their hne from Quincy to Carthage to the new ¢om- 
any, but the offer will be declined on account of the 
eavy grades, They intend to build a live for fast trains 
and large through trains, without regard to local traffic. 
pcacimillianais 


RIVERS AND HARBORS. 


The total mileage of canals constructed in the United 
States is 4,840. 

A survey of the Missouri from Benton to Sioux City 
will not be made this year, owing to lack of appro- 

riations. The only new field-work done will be to level 
ines from Sioux City tothe mouth of the river. The 
river is straightening out the curves on the Coving- 
ton side. 


The County Commissioners were more than pleased 
with the improvements, as far as they have progressed, 
on Hull’s narrows, between upper and lower Lake Min- 
netonka. The work is almost completed, and will be en- 
tirely finished in the course of ten days. Even as it is, 
the largest steamer on the lake goes through the nar- 
rows without stop or hindrance of any kind. The chan- 
nel is sixty feet in width, with a depth of from five to 
eight feet, and the piling and crib-work will hold it 
there. The work has been under the charge of Geo. E. 
Cooley, C. E., Minneapolis. 

Much trouble has been experienced by Chicago in re- 

rd to the prices to be paid for dredging the river. 

ere isan offer now before the council to do the work 
for 24 cents per cubic yard. The following table shows 
the prices paid in other cities : 















CITY. Cost per cubic| Distance 
yard. hauled. 

alia. se. acs sanncyannte 12% omen 2 miles 
MR ci cks wave kedcevansude 13 toldcents gto 2 miles 
Rae rere - 8% cents1 to 244miles 
Baltimore............ ...... . 115g to17cents7 to10 miles 
PotomacRiver( Washington)... 15 cents 7 miles 
MaumeeBay ... oxel ee cents lito 2 miles 
MAOMNIORL «5... 6 sdidsecdads .. 9% cents! Not stated 
Toronto....... 5 <a cents) Not stated 
SMMIOUE Coss taka ice ivanse ea" oh 15 cents) Not stated 
TOURING 6 ics keen sted 21 cents) Not stated 





The new marine railway at Clifton, 8S. I., was operated 
on the 16th for the first time. A large brig was 
high and dry with success. The railway consists of a 
reat car, which somewhat resembles one of the East 
iver dry docks, except that it stands on wheels. To 
this car are attached about. five hundred feet of heavy 
chain. The car, when placed in the water, is partly 
sunk, to permit a ship to float into it; then the car is 
raised and drawn with the ship up on the beach by 
steam power, the car chains being attached to an engine 
stationed about five huudred feet distant on the shore. 
It is said that the losses by the break in the Sny levee 
are notas extensive as was at first su ; a 
;number of farmers, whose corn was inundated, find 
| that it has taken renewed life since the water has sub- 


The bridge across the Rio sided. 





dsr ita fees eee | 


large paket entemrnes sacking oN 


BUILDING. 


. Henry 8. King, of Baltimore will build 


Mr 
house 30 by 160 feet, to cost $23,000. _— 


A Catholic protectory is to be built on Fair H 
Heights, near New Haven, Conn., to cost $100,000" 
Messrs. White, Potter and will erect a three- 
- oa factory in Brooklyn, 60 by 130 feet, at a cost 
° ,000. 


_ The a Mills, of Lewiston, Me.,are build. 
ing a new brick house, 125 + 74 feet. it eon 
three stories high, and fire-proof. 

The lowest bid for removing old Pier No. 44, this c’ 
and the in its place of new Pier No. 36, Nori 
River, was that of Ross & Sanford, for $65,000. 


The freight depot at Minneapolis, to be erected by the 


Cuicene. t. Paul, Minneapolis & Omaha road, wil} 
be feet long, 45 feet wide and one story high. 


A round-house for eighteen witha frontage of 
270 feet and a depth of 185 feet, is to be built at Thirty- 
first and Hamilton Streets, Philadelphia, by the Penn- 


sylvania Railroad. 


The Nichols Academy, at Dudley, Mass., is building, 
from plans by E. Boyden & Son, of Worcester, Mass. 
The building is 88 x 61 feet, of brick, with sandstone 
trimmings. 

The Board of School Trustees of th» town of Crown 
Point, Lake County, Indiana, will receive bids until Au- 
gust 2 for the construction of a school-house. Five 
thousand dollar bonds required. 

The Committee on Buildings and Service, Chicago, 
has reported to the County Board in favor of awardin 
the contract for elevators for the Court-House to W. E 
Hale & Co., at their bid of $15,500. 


The contracts for the brick work on the depot of the 
Western Indiana Railroad, ahd the round-house for the 
Pitts h & Fort Wa Railroad at Chicago, have 
been let to Thomas E. Courtney. 


The contracts to build the Channing Memorial Church 
at Newport, R. I., are awarded, the mason’s to William 
Gosling, and the carpenter’s to J. M. Buzzell, of W orces- 
ter. Both amount to $36,500. 


Plans are now being completed for the Union passen- 

sr station for the Troy & Greepifield and Connecticut 

iver Rail at Greenfield, Mass. It is tobe a brick 
building. for which the State a is $15,000; 
Mr. H. W. Hartwell, of Boston, is the architect. 

The plans for the new passenger-station of the Penn- 
a Railroad rey, at Merrick, Filbert and 

fteenth streets, Philadelphia, have been made, and 
the a the site are now being removed. The 
station will be about 60 feet high, with a frontage of 170 
feet on Merrick street and 118 feet on Filbert street. It 
is sup that the elevated road will be finished and 
the station built by Jan. 1, 1881. 


The directors of Barnum’s Museum Co. state that 
the buil now known as Madison Square Garden, will 
be taken down about Sept. 1. Anticipating this, the 


directors propose to call on about six of our leading 
architects to submit plans for the pro new building, 
which will embrace the ideas prom ted in the com- 


pany’s circular. The managers say that the competition 
of architects will be conducted on business ileoiaien 
and that all those who are invited to compete will be 
duly recompensed for their trouble and expense. 


The plans for the new building of St. Luke’s Hospital, 
St. Louis, have been just completed, and the architects 
will give out the contracts within a few days. It will 
front 100 feet on Washi avenue, with a depth of 
80 feet on Twentieth street, re 80 feet from the 
sidewalk to the aj of the roof. It will be built of 
pressed brick, with facings of stone and black brick, 
with high windows, and have the a of 
a solid and substantial structure. outside walls will 
contain an a'r spac2, which will be conducive toward 


horoughly ven the entire building. The structure 
will cost about $25,000, and will probably be finished 
by next spring. 
——_ ooo —__ 
CONTRACTING, MISCELLANEOUS, ETC. 


The Indiana State-House Commissioners have awarded 
their contract for 14,000 cubic feet of marble to the 
Sutherland Falls Company for $60,000. 


The Chicago Common Council is considering an ordi- 
nance to compel the use of smoke-burners on locomo- 
ee and factories, to mitigate the present 
n 


Sealed will be received at the office of the 
Central of Education, No. 116 Market street, 
Pi Pa., wp Se July 8lst, for heating the High 
School building with steam. 
General Q. A. Gilmore, of the Engineer U.S.A, 
on the 1 inst. opened proposals for 20,000 cubic 
_ of rip-rap stone for the north jetty of Charleston 
arbor, South Carolina. The prices ranged from $2.80 
to $4.221¢ per cubic yard. 
The contract for all the air-compressors 
the Hudson River Tunnel Company has essiarrarded 
the Clayton Pump and Air Com r Works of Brook- 
N.Y. Mr. Charles W. the Chief Engineer of 
, States that pumps of this make have been 
y and night, gi great satisfaction 
work admirably. 
The plan of util Genesee Falls is really be' 
ried out. The ner to be controlled ri 
water fall into perpendicular cylinders in such a 
ner as to compress air with ible force; and t 
points for 


"of atrect cars. 


Niagara will be tried. 


workin 
doing 


i 
ieee & 


running machinery. 
poeer sin be the 
scheme prove 
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EN GINEERING N EwsS. [0.3 ft en cut. wa as the — eer) epee of Walter Shanly, civil engineer, 
sialic aiotian of the centre cut is so large, it is merely a n ess | as manager of the St. Lawrence and Ottawa Rail- 
Tribune Building, New York City. | refinement to carry the calculation far enough to way, to fill the vacancy caused hy the death of 
GEO. H. FROST, Proprietor. find single cubic yards and tenths of cubic yards. | Thomas Reynolds. He is expected in Ottawa at 

————— —_---_ In the above case all that really ought to be said | once. 
SATURDAY, JULY 31, 1880. oo prog oe of apap adie ae te ar C. W. Stage, of Iowa; Z. B. Sturges, of Indiana, 
—_—_—_ : 3 . an » Making a total of 2,530 cubic | and Auren B. Nichols, of Pennsylvania, the com- 
” THE Boston capitalists who are pushing the yards. Indeed, it can be shown in a similar man- | missioners appointed by President Hayes to ex- 
Atchison, Topeka & Santa Fe R. R. system have er that in deep cuts with wide road-beds the tens | amine and report upon the 100 miles extension of 
made a most vigorous inroad at railway building | 0f cubic yards are also uncertain enough to be dis-| the Northern Pacific Railroad from the Missouri 
in Mexico, and besides being engaged in actual \regarded. And, usually, the surface of the ground | to Green River, met in St. Paul and arranged for 
construction from the City of Mexico, northward, | is not exactly plane, but warped and rolling, so | their tour of inspection. 

are surveying for several hundred more miles |that the profile from one station to the next is| Mr: Thoness Wicketssu: cue: of the oldest and 
of projected road. The Southern Pacific R. R. Co. | not straight, as the calculation supposes; cross-sec- | caeeli-dimicamil aiities mi Shite | _ i ao a 
ore aleo negotiating with the Mexican Government, |tions must be roughly taken with a clinometer oibies “nid is so eames ra ‘ae oa o a ie 
: : : | readi ‘ . 2am | ae f : ee eee . 
and, in all, about 2,000 miles of railway are projected ing to degrees; the plugs cannot be set out "| Atchison, Topeka & Santa Fe Railroad, is the pres- 
for the hitherto neglected State. The prospects | actly 100 feet apart, nor can the roadway and side | ident of the Mexican Central, and some of th 
7 ; | slopes be made exactly as designed. All these in-| ae eee) eee = 
ngineers in that country are good. pes y & ta reek fi . ads ‘ a 
a ne —— oe | accuracies go to increase the probable error of the Ravages Saammess: <f Chlenye;' Heston aad: New 
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THE necessary piling for the coffer-dam of the | 
Hudson River Tunnel has been completed, and a 
powerful pump of a capacity of thirty-six hundred 
gallons per minute placed in position. A large 
steam syphon, to remove water from the interior 
of the dam, was erected Thursday. The engineers | 
are confident of soon reaching the break. To sat- | 
isfy the curiosity of spectators, and to relieve the 
officers from the trouble of answering inquiries re- | 
specting the manner in which the tunnel was built, 
Superintendent Anderson has erected a section of | 
the work upon the ground. It is of the same di- | 
mensions as the tunnel proper, is lined with brick, 
and is covered with iron plates, thus presenting an 
exact fac simile. 
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EARTHWORK CALCULATIONS. 





The subject of the calculation of the cubic con- | 
tents of railroad excavations and embankments | 
has always been a fertile one. As far back as our | 
engineering memory reaches, it was one of the | 
standard topics of discussion in the office and | 
around the camp-fire, und to-day the mails are 
bringing us articles and memoirs and diagrams in- 
tended to exemplify new and more accurate meth- | 
ods. Why should a theoretical subject involving | 
merely geometry and arithmetic deserve all this 
attention and discussion? Why is it that the inter- 
est of engineers in it never seems to flag or grow 
languid? Shall this always continue thus—book | 
after book appearing from the press, articles by 
the hundred every year in the technical papers, | 
and yet no two men agreeing in their methods of | 
calculation ? 

In any calculation there are three distinct di- 
visions or elements to be considered; the data, the 
method and formulas, and the numerical computa- 
tion. If the data be vague, or the theory of the | 
method be doubtful, or the numerical work be | 
tedious, discussion will always be in order to per- 
fect and to simplify. Toa certain extent, this is 
the case with earthwork calculations, and it may 
perhaps be well to endeavor to consider what degree | 
of precision is desirable in such estimates, and how 
far inaccuracies in the data affect the results of the 
computations. 

The levels in the field are only taken to the near- 
est tenth of a foot, and it is hence certain that the 
probable error of any particular centre cut or fill is 
at least one-half of a tenth, or 0.05 feet. That is 
to say, if 8.3 feet be the centre cut at a certain 
station, we should regard it as a number subject to 
error to such an extent that it is an even wager 
whether the true value of that centre cut lies be- 
tween 8.25 and 8.35 feet or outside of those 
limits. 

Now a variation of one-tenth of a foot in the 
centre cut makes a difference of several cubic 





| ably the most universal of these, and in its favor | 


estimate. Engineers have long been accustomed | 
to take their levels only to the nearest tenth, and | 
for the same reason earthwork estimates should | 
never contain single cubic yards. When dealing 
with quantities greater than 5,000 cubic yards, the | 
tens should be omitted also. Write 6,400 rather | 
than 6417.3 or 6388.7 cubic yards. 

The theoretical principles of the calculation are 
simple enough when the surface of the ground is | 
either plane or an hyperbolic paraboloid; but this | 
is never exactly the case. It is usually supposed | 


| that by making the stations 100 feet apart the sur- 
| face of the ground between them may be regarded | 


of this nature without sensible error, and it is cer- 


| tainly sure that no accumulating error is thus in- | 
|troduced. The prismoidal formula then applies, | 


and no other formula not theoretically identi- | 
cal with it does apply. A method founded on this | 
has no tendency to give results either in excess or | 
defect, and all other methods have more or less 
such tendency. Provided that the calculations 
made by this are not too expensive, they are the 
best that can be made; but the question of expense 
is as important in engineering as that of accuracy. 
It has been almost universally conceded that it is 
not expedient to use methods more complicated 
than those derived from the prismoidal formula. 
But even the prismoidal rule is too complicated 
for many engineers on account of the trouble and 
expense of computing middle areas, and hence it | 
is that numerous shorter methods have come into | 
vogue. The plan of averaging end areas is prob- 


there is much to be said, notwithstanding that it 
has a constant tendency to make the estimate too 
high. 

It appears, then, that the numerical computation | 
should always be conducted with reference to the 
precision of the field-work. For railroad excava- | 
tions no account should be taken of single cubic | 
yards, or, rather, the computation should be 80 | 
conducted as to produce always an 0 in the unit's | 
place of cubic yards. As for the method, it ought | 
to be based upon the prismoidal formula if the 
finances allow the attendant labor; if not, it must | 
be chosen according to the allowable expense for 
office work, keeping always as near to the prismoid- 
al rule as possible. The constant conflict about 
the best methods is, in reality, a conflict between 
accuracy on the one hand and expense on the 
other, and as the proper balancing of these is 
largely a question of judgment, it is to be expect- 
ed that the subject will be continually discussed 
and re-discussed by railroad engineers, 


—_———- ai 0 Doe 
PERSONAL. 


Rudolph Fink, General Manager of the Memphis 
& Little Rock Railroad, has resigned, to accept a | 





jing pumps and gaunt derricks; 


York are among its stockholders. 


Sir George Campbell relates the following story : 
I heard a story of my friend, Mr. Holmes, the 
member for Paisley, who made a tour in the United 
States, and when he got to Chicago he was very 
anxious to see a typical American, with his 
slouched hat, big boots, belt with revolver stuck 
in it, and soon. He could not find one for a long 
time. At last he found a man who exactly came up 
to his ideal, and, entering into conversation with 
him, he said, ‘‘ Have you been long here?” ‘‘ Na,” 
was the answer, ‘‘ I’m jist a month frae Glasca.” 

Mr. Richard H. Dana, having retired from the 
practice of the law in Boston, is now living in 
Paris, where he has gone for the purpose of writing 
his magnum opus on * International Law.” Out- 
side of this he is at present doing but little literary 
work. The ‘‘ Midsummer Number” of Scribner 
(for August) has from him ** A Sketch of American 
Diplomacy,” which is in fact the substance of a 
recent speech made by Mr. Dana in Paris, and 
written out at the request of the editors. It is 
probably the most complete brief essay on the sub- 
ject anywhere to be found. 

Professor Baird is said by The Hour to be an 
insatiable novel-reader. When he goes away for 
the summer's fish-work he takes with him a large 
valise of two compartments. One is filled with 
the paper-covered novels about to be read, together 
with those swiftly disposed of, where his family 
may browse at their pleasure. Professor Baird 
always lays in a large stock of the works published 
in the ‘‘ Franklin Square Library” and ‘‘ Harper's 
Half-hour Series,” which comprise some of the 
most entertaining literature in a convenient and 


| portable form. 


The following is going the rounds of the English 
newspapers: ‘‘ Mr. Stoughton, late United States 
Minister at the Russian Court, has recently written 
an elaborate article for the purpose of removing 
certain ‘popular fallacies’ about that country. 
The Manchester Examiner, however, shows that 


| the writer had literally copied whole pages from a 
| series of essays written by Mr. Cobden many years 


ago, and that his own contribution is reduced to a 
matter of thirteen lines. Wewonder whether Mr. 
Stoughton has any acquaintance with Mr. Wheel- 
house of Criminal Code Fame.” 


The grimy, vast petroleum district of Pennsyl- 
vania has a busy life of its own, little understood 
by those who have not passed some time in it. 
The oil-wells and serpent-like pipe-lines; the clack- 
the foundries 
blazing night and day; the mines new and dis- 
used; the variety added by the changeful seasons, 
wilting summer, and bitter, biting winter; the 
rough hillsides sown with small dwellings; the 
queer mixture of races, tongues, costumes and 


yards of material between two stations. For in-| Similar position on the Selma, Rome & Dalton | manners among the laboring population—all these 


stance, if the width of road-bed be 15 feet, the side 


and the stations 100 feet apart, we have 
829.1 cu. yds. for 8.2 feet cut. 
ma". * 8s © 

858.6 8.4 

Here there is a difference of 14.8 cubic yards for 


“ “ ” 


Railroad. 


poser, Carlos Gomes. One is led to think that the 
illustrious musician is an engineer also. 
A telegram from England announces the 


| make a district teeming with unique interest. 
slopes 114 to 1, surface plane and parallel to grade,| The civil engineers of Rio Janiero propose to | stirring incident of life in this part of the country 
make a demonstration on the arrival of the com- | 


A 


is graphically described in the illustrated story of 
‘““Why the Black Cat Winked,” printed in the 
August St, Nicholas. 


On his way home from dock opening at Holy- 
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head the Prince of Wales stayed two nights at 

Trentham on a visit to the Duke of Sutherland. | 
Trentham is in Staffordshire, on the verge of the 
‘black country,” and was nothing of a place until 
the duke’s mother, the ‘‘ magnificent” Duchess, 
took it in hand. It was said, with reference to 
the extravagance of the late architect, Sir Charles 
Barry, that she was the only person who ever out- 
Barryed Barry. If he suggested something which 
would cost £10,000 the Duchess capped it by a 
suggestion doubling it. Altogether Stafford House, 
Trentham, and Dunrobin, the Duke’s chief homes, 
have had at least $7,500,000 spent on them in the 
past forty years. The gardens of Trentham are 
among the four or five finest in England, 


The first year’s sales of William Blaikie’s ‘‘ How 
to Get Strong” have exceeded 17,000 in the United 
States alone, while in England Messrs. Sampson 
Low & Marston, the London publishers, found the 
demand so active that they could not supply fast 
enough from this side, and issued an English edi- 
tion, which has been received with great -favor 
both by the British press and public. There is also 
a Canadian edition, and a German translation is 
reported, The book has been made a text-book at 
the Riverside Military Academy of Poughkeepsie, 
at the Chautauqua Literary and Scientific Circle, 
and elsewhere. The Boston Gazette says: ‘‘ Its 
sharp attack on the management of the university 
gymnasiums of the country, and notably that at 
Harvard, has led to the placing of Dr. Dudley A. 
Sargent, formerly of the Fifth Avenue Gymnasium, 
New York, in charge there, making him a member 
of the Faculty, and giving him a life position, 
while President Eliot reports the result already as 
highly gratifying.” 

— sb +0 oe oe 
BOOK NOTICES. 


‘Tables showing Difference of Level in feet, correspond- 
ing to a given angle, when the distance is read in 
meters or feet, and for Horizontal Reductions, for use 
with Stadia.” Computed by J. A. Ockerson and Jared 
Teeple, Assistant Engineers, United States Lake 
Survey, Detroit, Mich. Washington: Government 
Printing Office. 1879. 


Stadia measurement ought to be employed 
more than it now is, Its usefulness has been 
developed on the United States geodetic surveys, 
but it has been applied much less in private 
practice. It would be very valuable on prelimi- 
nary surveys for railroads, as pointed out in the 
note prefixed to these tables. Adequate instruc- 
tions are also given therein for making and gradu- 
ating stadia boards, and a diagram of the system 
of marking most popular on the Lake Survey. The 
guiding principle is that a large block of color 
having an angular outline whose points mark the 
sub-units is preferable to small detached figures ; 
the latter appear to run together confusedly when 
the air is unsteady, 

The tables are what is wanted on the U. S. 
work for determining the actual] horizontal and 
vertical distances from the stadia observations, and 
cover a wide range of angular elevation or de- 
pression and of length of sight. They are ex- 
cellently arranged and handsomely printed, but 
the type is small. Prof. Robinson’s formula was 
used in the computation; its derivation was ex- 
plained in Mr. Roney’s paper read before the Civil 
Engineers’ Club of the Northwest, April 2, 1878, 
and published in ENGINEERING News, May 2, 1878. 

The principal tables are computed for horizontal 
distances in meters and heights in feet (the men- 
tion of feet distances in the title means that a table 
is appended for the conversion of feet into meters, 
which can then be used for entering the other | 
tables). This curiously illustrates the transition | 
stage through which we are now passing. Tables 
of more permanent value could be made by | 
reckoning all measures in the same denomination. | 
With a little correction for the element that de- | 
pends on the dimensions of the telescope, such a | 


| 
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acasure horizon fect as be does! QQRRESPONDENCE. 


measure horizontal distances in feet as he does 
vertical ones, or else be willing that sometimes : 
metric rods shall be held vertically and not hori- | STREET PAVING. 

zontally alone. STEUBENVILLE, O., July 26, 8x0, 


“Metrical Tables.” By Guilford L. Molesworth, a | EDITOR ENGINEERING NEWS: 
ber of the Institution of Civil ineers, Consulti anxi : onini oniceaa 
Engineer to the Government of India for State Rail- 7 os ous to have the ne of other city 
engineers as to the proper manner in which to 


a 

ways. F. N. Spon, London and New York, 1880. | 
Price $0.60. pave a street where one carb is from 1 to? feet 
higher than the other. Irefer to the surface-ling 


This pocket volume of 57 pages is uniform with 





the author’s Engineer's Pocket-Book, so well and | of roadway and gutter, as shown insection. |{ you 
favorably known. It has been prepared on account | will kindly make the inquiry for me throush your 
of ‘the legal adoption of the metrical system of| paper, I shall feel myself under obligations t, 
weights and measures in nearly every country in | you, Respectfully, J. M. Barciay, 
Europe,” and it is very handy now that we are City Engineer, 


having two standards of measurement. It gives 
99 entries of equivalents British into metric, and 
99 metric into British, for each of the principal | 
combinations, is simply arranged, illustrated by 
an example on every page, and is neatly printed 
and bound. 


For use in this country it 


SURVEYING PROBLEM. 
MANKATO, Minn., July 22. 1sx), 
EpitoR ENGINEERING NEWS: 
In your issue of July 17, is given a problem jin 
land surveying, by W. H. Brown, of Hardin 


is liable to the objec- | County, Obio, which describes a gap left in a line 


tion that its bushel and gallon are the British im-| by the government surveyor, who did not propose 
perial, not our old ‘‘ Winchester” measures. Again | to wade swamps for the pay be was receiving. | 
the relations between the units of length (also| can see only one way to operate in such cases, 


Find the two corners on the two lines nearest each 
other, which can be clearly identified as corners 
set by this department U.S. surveyor, and con- 
nect them by astraight line. If any one will show 
the authority in government rules for either of the 
other methods given by your correspondent, | think 
it will interest the surveying fraternity at least. 
Truly yours, M. B. Haynes, 


City Engineer, 


their squares and cubes) are based on an Act of 
Parliament, which differs, though by an inconsid- 
erable amount, from the latest scientific determina- 
tion accepted by the United States Government 
offices as the most trustworthy yet made, and dif- 
fers from the legal ratio established for business 
purposes by the United States Congress with suffi- 
cient, but less minute precision. Unfortunately 
these variations in the equivalents given create in 
the unthinking mind an impression of something 
uncertain or undetermined about the meter. The 
truth is that the meter is all right; the standard 
British yard was destroyed by fire in 1834, and re- 
placed by a new one in 1855, and the United States 
copy, upon re-examination, has been found longer 
than was formerly supposed. Moreover there must 
always be some limit to the degree of nicety with 
which comparisons can be made by human observa- 
tion. 

The value of tables turns on the question whether 
their accuracy can be confidently relied upon. We 
presume these can be trusted for practical work ; 
but that they are not quite perfect appears from 
the slight examination we have been able to give. 
For instance, 10 pounds per square ineh is given 
equal to .703095 kilos. per square centimeter, but 
1 pound per square inch is misprinted .070395. 10 
bushels is given as 363.4765 liters; 80 gallons as 
363.4784 liters ; discrepancy, .0019. The final fig- 
ures are unnecessary, but if given ought to be con- 
sistent. 


‘Tables of Metric Measures and their English Equiv- 
alents.” By G. M. Borns. New York: John Wiley & 
Sons, 1880. Price 75 cents. 


This thin octavo gives with sufficient accuracy 
for business purposes a dozen tables for trans- 
| lating quantities from metric into British units of 
| weight and measure, most of them containing over 
a thousand entries. Meters into feet and decimals 
of afoot is not given, neither are meters into 
yards, square meters into square yards, cubic 
meters into cubic yards, cubic centimeters into 
cubic inches, metric measures of capacity into 
bushels, grams into ounces or grains, nor kilos per 
cubic meter into pounds per cubic foot. 

The only table of liters into gallons (British im- 
perials) is the table of kilos into pounds, to which 
a note is added, stating that, by the alteration of the 
decimal point, the same table can be used for both, 
one of these ratios is so nearly ten times the 
other. The volume also contains a table for com-| +, he built from each shore toward the centre 
parison of thermometers, and several others more by projection, its shore-ends being weighted to 
useful in Europe than here; francs into shillings, ‘balance the projecting portion. It was to be 
for instance, with nominal values, 25 francs being | jade of layers of 3-inch plank, each plank project- 
taken as equal to 20 shillings. No English into| ing beyond the one below, and fastened to these 


metric equivalents are given. taow 6 : ‘ four 
; y trenails extending through three or fou 
The tables were well printed at that great book | layers.. Meeting at the centre, it was joined by 


TUNNEL LINING. 
Boston, July 24, 18x0. 
EDITOR ENGINEERING NEWS : 

In your article to-day on the Hudson River 
Tunnel, by the use (or abuse?) of the word well, 
is it intended toimply that the sections of the 
cylindrical iron shell are secured together in the 
air-chamber otherwise than by bolting ? 

FRED. Brooks. 

‘‘ Weld” is incorrect ; it should be “ rivet”: the 
following is the technical description by the engi- 
neers in charge : 

‘*The plan of advancing the work has been as 
follows: To construct a series of iron rings each 
2 feet 6 inches wide, well bolted together, and 
poraning when completed, an iron shell or tunnel 
in itself, then to follow up immediately with the 
lining of brick. The rings in the permanent tun- 
nel are composed of plates of wrought iron three- 
eighths of an inch thick, and 2 feet 6 inches wide. 
There are fourteen plates in every ring, the six 
top plates 3 feet in length and weighing abont 170 
pounds each, and the remaining plates six feet in 
length and weighing about 320 pounds each. 
These weights include the three-inch angle iron 
that is riveted on the sides and ends of each plate, 
the rivets being one-half an inch in diameter, and 
placed six inches apart from centres. The plates 
are fastened together, so as to break joints, with 
three-quarter inch bolts nine inches apart from 
centres.” 


HUDSON 


THOMAS POPE'S BRIDGES. 

EDITOR ENGINEERING NEWS: 

In your issue of July 14is an article on 
Old Book on Bridges,” closing as follows: 

‘* His bridges were not built, and his ideas have 
not influenced subsequent construction.” If you 
have patience and room for its insertion, a short 
sequel to Mr. Thomas Pope’s book may not be un- 
interesting. 

Somewhere about 1864, or previous, Albért Cot- 
trell, at that time a native of Newport, R. [., took 
out a patent for a bridge, the design of which was 


* An 





table could be used indifferently for feet, meters, | 
yards, or any other single unit of measure, just as | 
Table III., which is simply squares of sines, can be 
now. Any reasonable man must either wish to 


. : : ss | 
emporium, Leipzig. A leaf containing examples | tony or more layers continuous over the centre. 
I know it to be a fact that he built some bridges 


and errata has been added. Nevertheless, we are 
of a small span upon thiv plan, and one attempt 


told that ,4, of an inch equals }} ‘‘ bear.” 
on a large scale, which he made at St. John, N. B. 





ba- 
bly as bears depress the stock market, they dimin- 
ish the value of fractions, so that 0.4 is barely }j. 
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over the rapids just below the falls, and just above | 
the present suspension bridge, came to grief by 
tumbling into the river. Another attempt by bim 
to build a lattice bridge by projection at Shepards- 
town, Va., about 1869, over the old piers (I think 
180 feet span), was built out from a weighted 
shore, and so as to reach over the first pier five or 
six feet, but not secured to the pier. While the | 
men were at dinner, a sudden wind-burst over-| 
turned it, and landed it im the river. | 
Whether Mr Cottrell ever saw Mr. Pope's book or | 
not I cannot say, but the similarity of his plans to | 
some of the cuts in the book leads me to think he | 
had seen it. Mr. Cottrell was looked upon by some 
asa genius. His opinion of his own genius was | 
above par. He claimed to be an expert mathe- 
matician and astronomer. He published a book on 
the squaring of the circle, in which he claimed to 
have discovered, by means of measuring around a 
grindstone with a long shaving that the circum- 
ference of a circle was exactly 314 times the diame- 
ter, and that the world’s learned men were all de-| 
lauded in this respect. But to continue our sequel. | 
After some experiments with models, and in one 
case with a _  foot-bridge of 90 feet span 
(the latter at Irasburg, Vt.), two gentlemen, 
one a piano-forte maker and the other an oil- 
refiner, associated with him, made the discovery 
that the lever bridge was weak in the centre; in | 
other words, that between the points of contrary 
flexture it was bound to sag. 

A happy thought struck them, that an arch sprung 
from each end, made of plank and its heels let into 
the extreme shore-end, would stiffen its back and 
help hold the ends down. 

A patent to the three mea was issued, a stock 
company actually organized, and a bridge over the 
deep cut through Fort Hill in Boston actually 
built, and in use for a long time. 

Not satisfied with its victories in wood, it 
was thought best to put it into iron. Our 
friend, the oil-refiner, hit upon the _ idea 
of using channel-bars set upon edge, and 
each one riveted to the one below and 
projecting the same as the planks in the wooden 
one. To this was added the arch to stiffen its 
back, and the vertical members, T bars, were ex- 
tended down to the bottom edge of the lever to 
help stiffen it vertically and transversely. A con- 
tract for a railroad bridge of 50 feet span was en- 
tered into, the bridge built (with an arch strong 
enough for a 50 feet span without any levers)}— 
tested before leaving its shop by loading with 
four or five boilers filled with water, taken down 
and shipped, and set up for actual use and used on 
a5-foot guage road to my certain knowledge as 
late as 1876, and for aught I know is still in use. 
The stock of the company was active and in de- 
mand. A large model 25 feet long was 
made, Engineers from all over the coun- 
try were invited to examine this wonderful 
new invention, and by many engineers who hav_ 
since become famous it was pronounced the be 
ginning of a revolution in bridge construction. 
Contracts were made with the same railroad for 
three additional bridges—two of 100 feet span and 
one of 150 feet span. The masonry was built ex- 
pressly for them, and everything seemed promising. 
About this time some of the more cautious capi- 
talists suggested that it would be advisable to em- 
ploy some engineering skill to work out the large 
spans under contract. One was employed, who, 
after a few weeks investigation, declared the prin- 
ciple capable of being carried out in iron. provided 
certain changes were made in its construction, but 
doubted somewhat its economy. But it would not do 
to abandon thus early this novel principle. The 
masonry was built, and the arched levers must be 
built to fit it, at least in outline, and capital invested 
in such works is rather fearful of too sudden an ac- 
knowledgement of its mistake. By concentrating 
his materials into a skeleton lever, with vertical 
struts and diagonal ties, by separating the upper 
chord of his two levers from the chord of his bow- 











ENGINEERING NEWS, 


string—cutting his levers apart at the centre, so as| 
to allow expansion, and placing the bowstring on 
rollers, and at the fulcrum of the levers—these 
three bridges were built, and are, I think, to-day 
in use. New patents were issued to cover the 
change in construction, in order to protect the 
company; but with the exception of a 90-ft. 
highway-bridge, no other bridge was ever after 
built, and the company glided out of sight. I have 
always looked upon this as a continuation of Mr. 
Pope’s efforts in 1811. I have a copy of his book, 
which I value very highly as a curiosity. 
Yours etc., C. H. PARKER, 
Engineer and Manager Fort Pitt Boiler Works. 
Pittsburgh, July 26, 1880. 





THE WATER SUPPLY OF FARMS. 


During the past few years much attention has 
been devotea to the matter of supplying large 
towns with an abundance of pure water. In some 
instances the water has been conducted twenty or 
thirty miles in order to obtain that which con- 
tains few impurities. Great attention has also 





| been given to its distribution, so that the poor may 


have it in abundance and at a small cost. Numerous | 
filters have been invented aud brought into general 
use. Special pains have been taken to furnish 
pure runving water, not only for horses but for) 
dogs. In many cities costly fountains have been 

erected in parks and along the streets where there 

is the most travel so that horses, dogs and men 

may at any time quench their thirst without 

trouble or loss of time. On most farms, how- 

ever, there has been little improvement in the 

matter of supplyirg water for domestic pur- 

poses or for the use of stock. The pump has 

generally taken the place of the old-fashioned 

well-sweep and bucket, and the number of wind- 

mills for the purpose of raising water for stock has 

increased, particularly in the best dairy districts. 

Little attention, however, has been given to utiliz- 

ing the water afforded by springs and streams. A 

large proportion of the wells on farms are in poor 

condition. Their walls are formed of round stones, 

and a space exists between the wall and the plat- 

form on which the curb rests. Through this leaves, | 
grass, dust, and small animals enter and contami- 

nate the water. These wells are seldom cleaned 

out till their contents become so offensive as to at» 

tract general attention. The filth that is allowed 

to accumulate in farm-wells that supply water not | 
only to stock but to the members of the household 
is too sickening for consideration. It consists of 
all kinds of decaying vegetable matter, including | 
manure, as well as of animal matter in all stages | 
of decomposition. Rabbits, rats, mice and various | 
sorts of reptiles are not unfrequentiy drowned in 
wells and remain there for many months. 

The location of most wells that supply water for 
household purposes is most unfavorable for the 
purity of their contents. They are in many cases | 
near the centre of a space that has a privy, pig- 
pen, cow-yard, and the outletof a sink spout on | 
the several corners, There is no drain for carrying | 
off the surplus water, saturated, as it is, with every 
variety of filth. The earth through which the well | 
passes may be tenacious clay, and in that instance | 
it may be so nearly impervious to moisture that 
little of the surface water with the various sub- | 
stances dissolved in it ever enters it. In many | 
cases, however, the earth through which the well | 


is sand, or largely composed of sand and | 
gravel, which allows surface water to pass through 
it with the test readiness. 
The location of wells from which water is drawn | 
for the supply of domestic animals is infinitely | 
worse than that of wells for furnishing water for | 


human beings. These wells are ordinarily in some | 


portion of the barn-yard arid are often in the cen- | 
tre of it. On every side of them are pools of stag- | 
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in the matter of the water supply that has been 
recently awakened in large cities should extend to 
farms from which the people of towns obtain their 
supply of food. Not only the people who live on 
farms, but those who reside in cities, are interested 
in the matter of pure water in the country. 
-_-_ > +8 > oe SS - _—— 
RIVER WATER—ITS PURIFICATION FOR 
DOMESTIC USES. 

{From the Boston Journal of Chemistry.] 

Ten years ago we published in the Journal the 
results of several careful analyses of the waters of 
Merrimac River in Eastern Massachusetts. These 
waters were taken from the river at Haverhill, a 
point some eight miles below the Jast of the great 
manufacturing cities which line the banks of the 
river almost to its source. Thecities of Lawrence, 
with 40,000 inhabitants; Lowell, with 60,000; 
Nashua, with 15,000; Manchester, with 30,000, are 
all upon this famous stream, and the excreta and 
filth of at least a half million of people and the 
refuse from hundreds of immense mills are poured 
into it constantly, day and night, throughout the 
year. The waste from the mills is not only 
of a filthy nature, but a considerable portion con- 
sists of substances highly corrosive aad poisonous, 
as acids, spent dyes, mineral salts and caustic al- 
kalies. The Pacific mills at Lawrence are of vast 
extent, the largest in the world, employing about 
6,000 operatives, and the filth coming from these 
establishments would seem to be sufticient, almost, 
to poison the waters of the Atlantic ocean. The 
waters examined were secured at a point, as has 
been stated, not more than eight miles below the 
outlet from these mills into the river, and at the 
season (July) when the stream is at a stage of 
water half way between its maximum and mini- 
mum flow. The analysis shows a high degree of 
purity in its water, the organic and inorganic mat- 
ter falling below four grains in the imperial gal- 
lon. Results of this nature, so unexpected, 
created doubts as to the accuracy ef the methods 
of analysis, but they were fully sustained by re- 
peated testing under all the modified forms known 
in chemical research. 

Standing alone, these results would serve to 
show the remarkable capability moving water pos- 
sesses of self-purification; but the fact is strongly 
established by researches in England made upon 
the streams which are polluted by wash from the 
large manufacturing towns and cities. Thestreams 
in England are small, there not being one of so 

reat volume as the Merrimac, which we regard 
nere as a small river. The pollution of English 
streams is carried on to an enormous extent, the 


| water of many, at the outfall of the sewers of 


large towns, being actually offensive ; as it passes 
down the river it blackens from the formation of 
sulphide of iron; further on the black color de- 


| creases, disappears, and the river at last exhibits no 
|signs of odor, color or turbidity. Again, soon 


after the sewage has been turned into the river 


|the sewage fungus appears, all other vegetable 


life being absent, po fish are seen, the banks are 


| black. A short distance further on the fungus 


washes, vegetation is luxuriant, fish abound, the 
river clears and no trace of black deposit can be 
seen. Thus the river Soar at Leicester is black 
with sewage; at Loughborough, thirteen miles 
distant, the water is perfectly clear and fish are 
abundant. The Irwell at Manshester is polluted 
with every form of filth; in nine miles the 
offensive character of the stream has entirely dis- 


| appeared; and so in many cases. 


t no time and under no circumstances have the 
waters of the Merrimac become so impure, even at 
the point where they flow through cities, as to 
destroy life. Fishes in considerable numbers are 
found in the river at all seasons, and in the spring 
shad, salmon and alewives abound. 

By what method or through what agencies is 
the process of self-purification accomplished ? 
Undoubtedly oxidation has much to do with it, 





nant surface water, the urine of cattle, horses, | and other chemical affinities are brought into play. 
hogs, and sheep, and the leachings of dung-hills. | The acids which flow into the streams very dilute 
The walls, platforms, and curbings of these weils | unite with alkalies and form fixed and insoluble 
receive less attention than those of the wells from | salts. The sulphuric acid will find lime as 
which water is obtained for the use of the house-| hydrate or carbonate, and by combination 
hold. The well from which water is drawn for| will form insoluble sulphate, which will fall 
stock is rarely cleaned out till the water it fur-|to the bed of the stream; the nitric and 
nishes becomes so vile that animals will not drink hydrochloric acids will «act in a similar 
it unless they are compelled to do so by being de- | manner, forming nitrates and chlorides, and thus 
prived from access to a well or stream. they are disposed of. The dyes and metallic soiu- 

Still, this water becomes converted into milk, | tions which escape are changed by oxidization into 
which as a matter of course contains all the im- | new bodies, mostly insoluble, and it is by this ac- 

rities taken up by the cows with their drink. | tion that the excreta and other organic substances 

ese impurities pass into cream and from a locked up in harmless, insoluble forms. Both 
into butter. This being the case, it should be no | air and water furnish free oxygen for all needed 
marvel that most of butter made on farms, | changes, and hence moving water, which in its 
and especially that made during the season that | course after pollution tumbles over rocks, or whirls 
cows are kept in close quarters, an unpleasant | into eddies, will soonest Jose its taint. It is the 
odor and flavor. The wonder is that its taste and | sharp teeth of oxygen which does the work of the 
smell do not cause it to be rejected al ras an | scavenger in purifying air as well as water. There 
article of food. It is quite time that interest ' is poured into the air every possible form of filth 
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and impurity during every instant of time, but | to the air-lock a few minutes after the men | exterior line of solid filling, as fixed by the 


plenty of oxygen is at hand to unite with it, form-| escaped, did not see anything’ beyond the inner | Riparian Commissioners. Their plan was ti, 
| door of the air-lock. 


ing new and innocuous bodies. 

Is this purified water of streams suitable for do- 
mestic uses? As a matter of sentiment we | 
should prefer the water of wells or open ponds, 
but as a matter of fact we cannot doubt that such 
waters are safe and healthful for household pur- | 

yoses. The work which nature performs in the 

instance of impure waters under conditions con- | 
sidered is as perfect as that performed in the case | 
of air, and we must constantly breathe air often | 
contaminated by passing through the lungs of 

others. In England this question of pure water is | 
an important one, and also to us in some sections. 


j 


THE STORY OF THE ESCAPE. 


| 





On a piece of timber near the air-reservoir in the 
shed seven of the men who escaped sat, while one 
slowly read accounts of the accident in the news- | 

yvapers. The rescued men spoke highly of Peter 

oodland, the assistant superintendent, who was | 
killed in the tunnel. The leak in the roof of the 
tunnel was discovered a few minutes after some of 
the workmen had returned from the shed where 
they had eaten their luncheons. The rest of the 
workmen were about to go out of the tunnel to get 
their luncheons. Woodland and seven or eight 
men were near the roof, trying to stop the leak. 
Thomas Brady and two others were in the air-lock, 
waiting for the rest of the men to come. 

‘* Bring up some soft mud,” Woodland shouted. 

Brady had a ball of mud in his hand, and he 
started toward where Woodland stood while he 
was telling the men how to patch the leak with 
balls of silt. But the packing was blown out al- 
most as fast as it was put in the crack... The leak 
had started near the connection of the roof with 
the brick-work of the shaft, a few feet above the 
air-lock, and had run horizontally. The hissing 
noise made by the compressed air escaping through 
the crack warned Brady that no time was to be 
lost, but before he could pack his ball of mud in 
the crack the leak was beyond control. 

‘* Make for the lock !” Woodland shouted. 

The candles had been blown out, and the men 
stumbled through the darknesss toward the air- 
lock. Brady, Hanson, McGovern, Van Outersterp. | 
Moline, Crimmins, Doyle and Hayes reached the 
air-lock. Woodland waited behind for the rest to 
getin. Olaf Andersen tried to get in. At that} 
instant some of the roof-plates fell. Another step 
and Andersen could have passed the door. One} 
of the plates, in falling, struck the door of the air- | 
lock and partly closed it. Andersen fell and was | 
crushed between the door and jamb. 

‘Barney, are you there ?” Woodland said, quietly | 
standing inside the door. 

Barney McGovern was the keeper of the air-lock | 
He was so excited that for an instant he did not 
hear Woodland’s voice. 

‘Barney, are you there?’ Woodland repeated, a | 
little louder. 

McGovern turned quickly and shouted : ‘‘Yes. | 
What shall we do ?” 

‘‘Can’t you open the door?” Woodland said, | 
meaning the door that had been partly closed by | 
the plates. 

“No, we can’t,” McGovern said, putting his | 
shoulder against the door. 

Three other men put their shoulders against the | 
door and tried to budge it. It could not be moved. | 

‘-What shall we do?” McGovern cried again to | 
Woodland, who could be seen through the glass | 
bull’s-eyes standing near the door. 

“You can’t do anything but let the air escape | 
and get out yourself. Get Mr. Andersen here and | 
all the assistance you can to try to save us,” 
Woodland replied. 

Woodland spoke calmly, but his voice seemed to | 
be feeble. 

The men in the lock tried to pull the door close. | 
Andersen’s body was in the crack and Brady tried 
to pull him through. 

** For God’s sake, help me ?” Andersen cried. 

Brady took hold of Andersen again, and his hand 

bf . 
was seized. It was held in a death grasp, and | 
Brady could hardly release it. 

‘‘ Stuff your clothes in the crack,” Woodland | 
said feebly. 

The men stripped their clothes front their backs | 
and stuffed them into the crack. One of the| 
valves of pipe that extended through the air-lock | 


} 





| the bridge at Poughkeepsie. 


| was made to save the rest. 


| sen had fled for safety. The electric current partly 
paras one of 


| ject a system of piers, six in number, out to this 


Woodland was born in Copenhagen, Denmark, | exterior line. The southern extremity of the pier 
in 1845. When a youth he shipped as a sailor, and | which was to rest on Black Tom would facu the 
he followed that calling until 1871, when he was gap between Bedloe’s Island and a shoal known as 
in Philadelphia. Mr. Andersen, the Superinten- Oyster Island. A channel, twenty-three feet deep 
dent of the Hudson River Tunnel, was at that | was to be d from the pier line out through 
time sinking the foundations of the South Street | this gap to deep water, hued which vessels were 
bridge. Woodland applied to one of Mr. Ander- | to be brought from the ocean directly to the piers 
sen’s friends for assistance in getting employment | The eae of this proceeding was only fully 
at the bridge. Robust young men were wanted | realized when it was discovered that a part of the 
by Mr. Andersen, and he employed the young | scheme was to builda railroad two miles long from 
sailor. Ina few months Woodland showed what | the eastern end of the Pennsylvania Railroad's cut 
he was made of. Mr. Andersen appreciated his| through Bergen Hill to cross the tracks of the 
worth and placed him in a more responsible posi- | New Jersey Central at Communipaw, and connect 
tion. There Woodland got his experience in cais-| with these piers ; that the piers were to be not only 
son work, Subsequently he was Mr. Andersen's for the shipment of oil, which had theretofore been 
foreman at the bridge at Little Rock, Ark., and} the Storage Company’s only traffic at Communi- 
the bridge at Boonville, Mo. He also worked on| paw, but that grain elevators and immense ware- 
When Mr. Andersen | houses for the storage of cotton, tobacco and 
was appointed Superintendent of the Hudson | other Southern and Western freights were to be 













| River Tunnel he sent for Woodland. Woodland | built upon them, and the Pennsylvania Railroad's 


went to work in the tunnel in December last. The | freight cars thus practically run to the sides of 
workmen soon bad entire confidence in him. Mr. | the ships at deep water and unloaded without hay- 
Andersen said that Woodland’s concurrence with | ing incurred a dollar expense for breaking bulk be- 

him in regard to any plan had great effect on him, | tween the point of shipment and the seaboard. 
and that he had relied upon Woodland more than |. The New Jersey Central enjoys a large revenue 
any man he ever met. He never flinched from | from the transfer of oil cars from other roads to 
his duty. One day at the Little Rock bridge a/| its tracks for delivery at Communipaw. Receiver 
flood carried away some of the works. An effort | Lathrop at once applied to Chancellor Runyon for 
Rain fell in torrents, | an injunction gr the building of the projected 
and lightning struck some of the iron-work, but | spur of railroad. Such lawers as Attorney-Gene- 
Woodland remained at his post after Mr. Ander-| ral Gilchrist, ex-Senator Frelinghuysen, ex-Goy, 
Bedle and ex-Con man Scudder were engaged 
on both sides, and after elaborate argument the 
ut he only smiled, and would not leave his post. | Chancellor granted a permanent injunction. Coun- 
He leaves a young wife and a child about 8 years| sel for the Central took ground involving the un- 
of age. They lived in a few rooms over a store at constituticnality of the General Railroad law, by 
181 Pavonia avenue, Jersey City. Mrs. Woodland | authority of which it was sought to build the rail- 
has a brother and a sister in Philadelphia. She | road, and therefore the case excited general atten- 
has not yet been to the shaft, as friends have in- | tion when it was carried before the Court of Errors 
duced her to wait until the body of her husband | and Appeals. The counsel for the Pennsylvania 
is recovered. Woodland was about five feet seven | Railroad Company, which had been made a party 
inches in height, — with light hair and a defendant, contended that the Court of Chancery 
smooth-shaven face.—N. Y. Sun. had no power to inquire into this issue, and that 
eas aa a o —- — ae was by quo warranto through 

‘ a oe 1e orney-General, 

PROVIDING ee tee roe FACILITIES Judge Dixon, in delivering the opinion of the 
. Court dissolving the injunction, took this view: 
: <i ‘‘This rule must be transgressed if the injunction is 
The decision of the New Jersey Court of Errors} allowed to stand, unless other objections are sus- 
and Appeals dissolving the injunction granted by|tained. It is urged that the General Railroad 


oodland’s arms at the time, 








| the Chancellor against the building of the National | law is unconstitutional, as it vests the right of em- 


Dock Railway through Jersey City is held to be | inent domainin the corporations formed under it. 
one of great im ortance to the commerce of New | It was claimed that the Legislature only could ex- 
York City. The National Docks Storage Com-| ercise that right, and could not delegate it. The 
pany, in whose name this spur of railroad two | whole proposition rests on an unsound basis. The 
miles long was projected, from the eastern end of | requirements of the taking of property are (1) the 
the Pennsylvania Railroad cut at Point of Rocks to | compensation, and (2) that it is for public use. 
Communipaw Bay, is a concern backed by the| There is no room to doubt the constitutionality of 
Pennsylvania Railroad Company, and has for | this provision of the General Railroad law. A rail- 
eleven ov the railroad company’s freight | road or canal is a public benefit if the public have 
at its New York terminus, transporting its freight | a right to its use by paying reasonable toll. Every 
cars by float, furnishing lighterage, storehouses, | railroad built under the General Railroad law is a 
etc. Several years they bought from the| public road. It is evident that the complainants’ 
American Dock & Improvement Company, a| road will cross the defendants’, and any attempt to 
rian gone ae controlled by the New Jersey Cen-| take the land ina manner not authorized by law 
tral Railroad Company, and which holds all the | can be resisted, as in the case of the Delaware, 
railroad company’s riparian lands, a strip of shore-| Lackawanna & Western Railroad Company agt. 
front on Communipaw eee feet long, between | the Erie Railway Company.” . 
Cavan Point and the old abattoir buildings. Here| The projected National Dock R. R., which has 
they put up immense iron tanks for the storage of | been surveyed, and the right of way, where prac- 
crude oil, and connected them by pipe lines with | ticable, bargained for, in the mean time, is to 
the Standard Oil Company’s refineries at Centre-| start from the Point of Rocks, east of Bergen 
ville, in Bayonne. The petroleum brought in over | Hill, and run along the low ground due south 
the Pennsylvania Railroad, the Baltimore & Ohio | for about a mile, or one-half of its length, to the 
and the Philadelphia & Reading was largely |shcre of Communipaw Bay, crossing the New 
handled in this manner. But all had tocome in at | Jersey Central intermediately on an elevated 
one point or other over the tracks of the New Jer-|trestlework near the Communipaw station, 
sey Central, and pay toll to that company. Skirting the shore in a southwesterly direction, 
Something over a year ago the National Docks/it will curve to the rear of the old abattoir 
Storage Company quietly bought 150 feet more of | buildings, and thence to the works of the Na- 
water-front east of their former tract, bringing | tional Stora Company, facing Black Tom. 
them on a line with the southerly side of the island From that point the company has double tracks 
known as Black Tom. Black Tom is about 1,200} of steel rails already laid on a trestlework out 
feet from the original shore-front, and its dimen-| to the southern extremity of its central pier, 
sions are about 800 feet north and south by 1,200| which is 250 feet wide and 480 feet long. 
feet east and west. It got its name from the fish-| and rests on the island of Black Tom. On this 
ermen when it was a black rock, visible only at | pier, and resting partly on the island, is an im- 
low tide. But the Central Railroad Company used | mense warehouse, 180 by 512 feet, with wings 
it asa summer reg ar when the Jersey | 90 by 120 feet, the whole being composed of the 
City authorities objec to having New York | materials of the building known as Machinery 
street garbage dumped under their noses, until | Hall at the Centennial Exhibition. The double 
Black Tom was an island of twenty acres. The| tracks run about 1,600 feet from the company’s 


was bent by the falling plates, and it and a corner | Storage Company also bought from the American | yards along the pier and through the entire length 


of one of the fallen plates at the top of the door| Dock & Improvement Com 
also prevented the door from being closed. The | southerly face of Black Tom. 
water trickled into the air-lock before the men | Company awoke to the error into which its Im- 
could finish packing the crack, and the last thing | provement Company had fallen in making these 

Woodland he was standing in | sales to the Sto 


the men saw of 
water inside the tunnel. 


and open the door in the other end of the air-lock. | 
But Superintendent Andersen, who hurried down 


His face was near the | paid, which was $530,000, when it was discovered | for the rest of the distince it is opened 
bull’s-eyes, and he probably saw the men in the | what the scheme of the Storage Company really | its width. At the 
air-lock decrease the air-pressure in the air-lock, | was. 


the right to build piers out about 3,400-feet to the ‘to a capacity of: one 


y a strip of the | of the warehouse, at which point they are sunk, 

he Central Railroad | so that the a can be unloaded on a level with 

the floor. Of the channel of 5,300 feet from this 

yf = running out between Bedloe’s and Oyster 

Company, even at the big price land to deep water, 4,300 feet are completed, -— 
in part 0 

° oth ond at the pier is the ny 
com *s oi yard th a tankage capaci 

The purchase .of water-front. carried with it | o: 500,000 ge gellons, which wil] shortly be increased 

million gallons. They caB 
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the refiners at Centreville with 10,000 barrels a 
day. As soon as their channel is completed, how- | 
ever, the storage company expect to have vessels 


now handle 200,000 barrels a day, and they supply | have been otherwise brought to our 
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The subject of wind pressure is afterward con- 


ially constructed come through to the pier, | sidered, and the two Commissioners are of opinion | 
where they will be loaded with oil in bulk, through | that Sir Thomas Bouch, the engineer of the bridge, 


‘nes laid along the pier. : 
Put the pron company say that the handling’ 
of oil will be the est part of their business | 
when the railroad and their other piers are com-| 

eted. They estimate the cost of their proposed | 
structures at $1,000,000, and expect to have two ' 
miles of berth-room at their piers when completed. | 
The pier adjoining the one already built is to be) 
about 500 by 900 feet, on which grain elevators are 
to be erected, with a capacity of 500,000 bushels | 
at first, and more will be built as business requires. | 
It is intended to partially provide against Western | 
corners in wheat by storing large quantities at the | 
sea-board. The four other piers which remain to} 
be built are to be about 490 by 450 feet, and there 
are to be spaces of 300 feet between the piers. Cot- 
ton, tobacco and other heavy Western and South- 
ern freights are to be delivered in warehouses on 
these piers from cars direct from the West. and 
South, which can be loaded in turn with freights | 
intended for those points. : 

The Storage Company say that the terminal | 
facilities which they are providing are to be by no 
means confined to the use and benefit of the Penn- 
sylvania Railroad Company. The Point of Rocks, 
where they tap the Pennsylvania Railroad, is but 
ashort distance from the tracks of both the Erie 
and the Delaware, Lackawanna & Western Rail- 
roads. These, with the Baltimore & Ohio and the 
Reading, which come in by way of the Central, will 
make five lines to the west whose freight can be | 
delivered directly on shipboard at the piers of the 
National Storage Company. 

It isa well-known fact that New York has not 
kept up with Philadelphia and Baltimore in pro- 
viding good terminal facilities. From 31g to 5 
cents per cwt. is allowed for handling freights at 
New York City in the prorating of the railroad 
companies. Philadelphia and Baltimore, where | 
these charges are very much lower, are profiting 
accordingly, and thus the natural advantages of 
New York harbor and of New York City as a cen- 
tre of trade and of capital are neutralized by 
the lack of the terminal facilities, which the 
National Storage Company seek to supply.—N. Y. | 
Sun. 
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The reports of the Board of Inquiry into the ‘‘cir- 
cumstances attending the fall of a portion of the | 
Tay Bridge on December 28, 1879,” have been pub- 
lished, Colonel Yolland and Mr. Barlow being the 
a authors of one and Mr. Rothery of the sec- 
ond. 

The report of Colonel Yolland and Mr. Barlow 
begins with a history of the Tay Bridge and a de- 
scription of the mode of constrnetion. In refer- 
ring to the quality of the workmanship they say : 

In regard to imperfection of workmanship and 
fitting, we observe in the first place that, as the 
substitution of iron in place of brick piers in this 
part of the work arose after the contract was let, 
there are no clauses in the specification describing 
the class of workmanship to be employed in them. 
The stipulation in the general specification, which 
— all the holes in the flanges of the columns 
to be drilled, was not carried out in this part of the 
work as regards the holes in the flanges of the 18- 
inch columns. The holes in the lugs on the col- 
umns were all cast and left conical, instead of 
being drilled, thus allowing the pins to be bent and 
to have unequal bearings. Some of the sling 
plates which were made or altered at the 
works were roughly formed. Imperfection 
of workmanship was also found in_ the 
bolt-holes of the struts, and as the struts did not | 
abut against the columns, as in our opinion they 
ought to have done, their action in these cases de- 
pended on the friction or resistance to movement 
made by bolting the channel irons tightly — 
and bearing hard against the lugs. The columns 
after the accident were found in some instances to 
be of unequal thickness, and to have other defects 
of casting, and it was ewrenyge d due to the sluggish 
character of the metal and the manner in which 
the columns were cast that the castings of the lugs 
did not always turn out sound, as out of fourteen 
tie-bars attached to lugs tested in London, four 
showed unsoundness to a greater or less extent 
at the lugs. It is stated in evidence that, in some 
cases where lugs had turned out imperfect in cast- 


ing, other lugs or — of lugs were added by a 
process termed *‘ burning on.” This is admitted 
to have been done; but it is denied that any col- 
umns so treated were used in the permanent struct- 
ure, and, although a large number of broken lugs 
are visible in the ruins of the fallen bri none 
were found during Mr. Law’s examina’ nor 





i | Henry Noble, in Oct., 1878. He did not communi- 
THE TAY BRIDGE. 





|and when under these strains, 


was not justified in supposing that Sir John Hawk- | 
shaw and other engineers affirmed that no 
special provision for wind-pressure was requisite : | 
We think he must have misunderstood the na- | 
ture of that report, for as it pointed out that the | 
ressures in gusts of wind amounted to 40 Ibs. or | 
FO lbs., it was obviously necessary to provide for | 
the pressures of these gusts in each of the spans of 
the Tay Bridge ; and although the limited area of 
these gusts is described as not being at all com- 
parable to that of the Forth Bridge of 1,600 feet 
span, yet they might in effect be equal to the 
whole area in the be Bridge spans of 245 feet, and 
their operation might take place upon any of the | 
spans. It must not be understood, however, that | 
we express an opinion as to the sufficiency of a 
rovision for only 10 Ibs. of wind pressure ina 
arge span of 1,600 feet. It may represent an 
amount of force which, as applied to the whole 
surface, would rarely be exceeded, but it occurs to 
us as possible that two or more gusts might act 
simultaneously on so large a span, or there might 


occ 





be a wind gust of unusual width. In the 
great majority of railway structures, namely, those 
made in brickwork and masonry, as well as iron 
bridges of moderate height and span, special pro- 
vision is not uired for wind pressure, because 
the weight and lateral strength imparted to such 
structures in providing for the strains due to dead 
weight and load is more than sufficient to meet 
any lateral wind pressures which can arise. Also, 
in girders up to considerable spans, the lateral 
stiffness given to them to resist the tendency to os- 
cillation produced by moving loads at high speeds 
is generally sufficient to meet the requirements of 
wind pressures ; and the evidence of Sir Thomas 
Bouch implies that, having provided amply for dead 
weight and moving loads in the Tay Bridge, he did 
not consider it necessary to make special provision 
against wind pressure. 

The grad 
causes to which Colonel Yolland and Mr. Barlow 
attribute the accident, are thus described: 

The first indication of weakness in the bridge it 
self was the loosening of a number of the ties of 
the cross-bracing, a fact observed by the inspector, 


cate this fact to Sir T. Bouch, but procured iron 
and packed the gibs and cotters, using for this 
purpose more than 100 iron packings about three- 
eights of an inch thick in different parts of the 
bridge. All the evidence relative to the condition 
of the ties states that they were, to all appear- 
ance, in proper order at the date of the inspec- 
tion by General Hutchinson, on Feb. 25, 26 and 27, 
1878. The loosening which subsequently ensued 
must have resulted from lateral action, and was 
most probably due, as Sir T. Bouch suggested, to 
strains on the cross-bracing produced by storms of 
wind. Sir Thomas Bouch considers that the effect 

roduced arose from the bending of the pins in the 
aa which had been left conical in casting the 
lugs, and it was, we think, one of the causes; but 
the small bearing surfaces between the gibs and 
cotters and the tie bars, only abont .375 of a square 
inch, would tend to increase this effect, and it 
might have been further increased by displace- 
ment or movement at the ends of those struts 
where the fitting was imperfect. 

In October or November, 1879, three of the 
columns were ascertained by Mr. Noble to be 
cracked with vertical cracks, two of them being 
in the northern = of the Se still standing, 
and one in pier No. 38 under the high girders. The 
inspector (Noble) bound these columns round with 
wrought-iron bands, and communicated this fact 
to Sir Thomas Bouch, who came to the work, and, 
in reference to other defects pointed out by the 
inspector, decided to have extra bracings made for 
the curved part of the bridge north of the la 
girders. It has been y mentioned that the 
columns of the whole bridge were filled after their 
erection with Portland cement concrete, put in 
from the top, and concrete of this material, unless 
carefully managed, is liable to swell in setting. 
From this circumstance, and from the unequal 
contraction of cast iron and concrete by cold, in- 
ternal strains might have arisen sufficient to pro- 
duce such cracks. Cracks of a like character have 
occurred in other viaducts, and when the fracture 
is vertical it is capable of remedy to a considerable 
extent by hooping with t-iron bands. In 
this state of the columns ties, the storm of 
Dec, 28, 1879, occurred, which would necessarily 

roduce great tension oo ieee yee as the 
vy gusts bore upon different the bri 
train came on 
to the viaduct, bri a larger surface of wind- 
pressure to bear as well as increased on the 


Sims, oxid accompdated by the jenting tetion dus iron three-eighths of an inch thick 
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notice, which | t© its motion along the rails, the final catastrophe 
appear to have been subjected to this most objec- | 
tionable and dangerous process. 


The distance at which the girders were found 
from the piers, and the position of the wreckage 
on the piers, is such as would result from a frac- 
ture and separation occurring somewhere in the 
yiers above the base of the columns, and such a 
racture might have arisen from two causes— 
irstly, by the yielding of the cross-bracing, and 
the consequent distortion of the form of the piers, 
which would throw unequal strains on the flanges 
and connecting bolts ; or, secondly, fracture might 
have occurred in one of the outer leeward columns 
from causes similar to those which produced the 
fractures found in other columns shortly before 
the accident. 

Sir T. Bouch states it to be his opinion that the 
accident was occasioned by the overturning of the 
second-class carriage and the van behind it by the 
force of the wind, that they were canted over 

inst the girder, and that the force of the blow 
given by these vehicles at the speed at which they 
were travelling was sufficient to destroy portions 
of the girders, and so occasioned the fall. But in 
this opinion we do not concur, and do not consider 
that it is supported by the evidence of the engi- 
neers who were called on the part of the railroad 
company, Sir T. Bouch, and the contractors. Jr. 
Pole, Mr. Stewart and Mr. Baker, all of whom 
were called on behalf of Sir T. Bouch, although 
they suggest the possibility of some shock acting 
in addition to the wind pressure, all concur in at- 
tributing the first failure to the lugs of the cross 
bracing. Mr. Cochrane believes that if the col- 
umns had been strongly braced, strongly fitted, 
and strongly held down by holding-down bolts, the 
pier would have been standing now, and adds, ‘ It 
is a question of cross-bracing, of course.” In our 
opinion the weight of evidence points out the cross- 
bracing and its fastening by lugs as the first part 
to yield. 

Such being the nature of the case brought under 
our consideration in this inquiry, we have to state 
as our opinion: 

1. That there is nothing to indicate any move- 
ment or settlement as Rerine occurr in the 


deterioration of the bridge, and the | foundations of the piers which fell. 


2. That the wrought iron employed was of fair 
strength, though not of high quality as regards 
toughness. 

3. That the cast iron was also fairly good in 
strength, but sluggish when melted, and presented 
difficulty in obtaining sound castings. 

4. That the girders which have fallen were of 
eufficient strength, and had been carefully studied 
vol pecan the several parts to the duty they 
had to perform. In these girders some imperfec- 
tions of workmanship were found, but they were 
not of a character which contributed to the acci- 
dent, and the fractures found in these girders 
were, we think, all caused by the fall from the 
tops of the piers. 

». That the iron piers used in place of the brick 
piers originally contemplated were strong enough 
for ——— the vertical weight, but were not 
of a sufficiently substantial character to sustain, at 
so great a height, girders of such magnitude as 
those which fell. That the cross-bracing and its 
fastenings were too weak to resist the lateral action 
of heavy gales of wind. 

6. That, although a large staff of assistants and 
inspectors was employed, we consider thai a suffi- 
ciently strict supervision was not exercised during 
the construction of that of the work made at 
the Wormit foundry. fe think that the great 
inequality of thickness in some of the columns, 
the conical holes cast in the lugs, and several im- 
perfections of workmanship which have been as- 
certained by this inquiry, ought to have been pre- 
vented. 

7. That the arrangements for the supervision of 
the bridge after its completion were not satisfac- 
tory, inasmuch as it was intrusted solely to Henry 
Noble, who, though an intelligent man and very 
competent in the class of work to which he had 
been accustomed, possessed no experience in struct- 
ures of iron-work, nor does it appear that he re- 
ceived any definite instruction to report as to the 
state of the iron-work of the bridge. 

8. That Henry Noble, having become aware that 
many of the ties of the cross-bracing were loosened 
in October, 1878, ought at once to have informed 
Sir T. Bouch of this circumstance. Had he done 
so, there would have been ample time to have put 
in stronger ties and fastenings before the occur- 
rence of the storm which overthrew the bridge. 

_9. That the ties of the cross-bracing ed Uebien 
tightened up and brought to their bearing before 
the date of the inspection by General Hutchinson, 
and the fact that many of them became loose so 
soon afterward was an evidence of weakness in 


bridge; this part of the structure, and of a departure from 


the vertical of the columns where it occurred ; and 
we think that the loosening of the ties to an ex- 
tent sufficient to permit the insertion <a 
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_accident ; for if a fracture or partial fracture of a 
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considerable change of form of the pier, and ren- | 
dered it doubtful if the piers could have recovered | 
their form when the wind action ceased, The em- 

ployment of packing-pieces under such circum- 

stances might have bad the effect of fixing the 

parts of the structure where they were applied in | 
their distorted form. 

10. That, notwithstanding the recommendation 
of General Hutchinson, that the speed of the trains | 
on the bridge should be restricted to 25 miles per 
hour, the railway company did not enforce that 
recommendation, and much higher speeds were 
frequently run on portions of the bridge. 

11. That the fall of the bridge was occasioned by 
the insufficiency of the cross-bracings and its fas- | 
tenings to sustain the force of the gale on the night 
of December 28, 1879, and that the bridge had 
been previously strained by other gales. 

12. That, although the general bearing of the 
evidence indicates the cross-bracing as being the 
first part to yield, yet it is possible that the fall of 
the bridge nay have been occasioned by a fracture | 
or partial fracture in one of the outward leeward 
columns, produced by causes analogous to those | 
which fractured other columns shortly before the 


dangerous character occurred in one of these col- | 
umns, the extra strain brought on by the force of 
the gale, accompanied by the weight and tremor of 
the train, might have led to its final rupture. 

13. That the first or southern set of continuous | 
girders, covering five spans, was the first that fell 
after the engine and part of the train had passed | 
over the fourth pier, and that the two consecutive 
sets of continuous girders, each covering four 
spans, were in succession pulled off the piers on 
which their northern ends rested by the action of 
the first set of continuous girders falling over, and 
probably breaking some of the supporting columns. 

14. That the extent of the work which fell was | 
attributable to the employment of long continuous | 


girders, supported by piers built up of a series of | 
cast-iron columns of the dimensions used. 

In conclusion, we have to state that there is no 
requirement issued by the Board of Trade respect- 
ing wind pressure, and there does not appear to be 
any understood rule in the engineering profession 
regarding wind pressure in railway structures; and 
we therefore recommend that the Board of Trade 
should take such steps as may be necessary for the 
establishment of rules for that purpose. 

We also recommend, before any steps are taken 
for the reconstruction of the Tay Bridge, that a 
careful examination should be made of those parts 
of the structure left standing, especially as regards 
the piers, with a view to insuring such alterations 
and amendments as may be necessary to give to 
these portions of the work complete ee 

Mr. Rothery says that he agrees with his col- 
leagues in thinking that there is no evidence to 
show that there has been any movement or settle- 
ment in the foundations of the piers; that the | 
wrought iron wasof fair quality; that the cast iron 
was also fairly good, though sluggish in melting; 
that the girders were fairly proportioned to the 
work they had to do; that the iron columns, 
taough insufticient to support the vertical weight 
of the girders and trains, were, owing to the weak- 
ness of the cross-bracing and its fastening, unfit 
to resist the lateral pressure of the wind; that the 
imperfections in the work turned out at the 
Wormit Foundry were due in great part to a want 
of proper supervision; that the supervision of the 
bridge after its completion was unsatisfactory; 
that if by the loosening of the bars the columns 
got out of shape, the introduction of packing- 
pieces between the gibs and cotters would not 
bring them back to their position; that trains | 
were frequently run throu M the high girders at | 
much higher speed than at the rate of 25 miles an | 
hour; that the fall of the bridge was probably due 
to the giving way of the cross-bracing and its | 
fastening: the imperfection in the columns might 
also have contributed to the same result. But be 
differs from them in the interpretation of the 
instructions uuder which the Court of Inquiry was 
held. 

I apprehend (says Mr. Rothery) that if we think 
the blame attaches to any one for this casualty, it 
is our duty to say so, and to say to whom it ap- 
plies. I do not understand my colleagues to differ 
from me in thinking that the blame for this 
casualty rests with Sir Thomas Bouch, but they 
consider that it is not for us to say so. Lastly, my 
colleagues, in their report, call attention to the 
fact *‘ that there is no requirement issued by the | 
Board of Trade respecting wind pressure, aud that | 
there does not appear to be any understood rule in | 
the engineering profession regarding wind pressure | 
on railway structures,” and they therefore *‘ recom- | 
mend that the Board of Trade should take such 
steps as may be necessary for the establishment of 
rules for that ans 7 I cannot, however, join 
in that recommenda 





| fall was due to inherent defects in the structure, | Tottenham Court Road is as crowded as Broadw 


| would have enab 
|remedy to them. And for the fault of mainte-|chasms can be likened only to those presented 


| tention of the engineer or his assistants to the fact; 


tion, for it appears to me that | waste-pipe opening into-the main. Immediately a 
if there is no understood rule in the engineering | tremendous explosion took place. At six different | then owe nothing, and 
profession regarding wind pressure on railway ' points along the half-mile of pipe the imprisoned ' which to pay dividends or in 
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structures, it is for the engineering profession, and | force found vent. At each of them the roadway 
not for the Board of e, to make them. will | was blown into the air: the foundation walls of the 
add, that if I rightly understood my colleagues at | houses were projected into the kitchens anid cq, 
our last interview,they concurred in the conclusions | lars; the immense slabs of stone of which the side 
to which I had come, that there might be a maxi- | walks are made were hurled to the height of . 
mum wind pressure of from 40 Ibs. to 50 Ibs. per hundred feet, and in their fall crashed throws) the 


square foot, and this, too, not only over a few feet, roofs of the adjoining houses, thus completing the 


but over the whole extent of a span of one of the | destruction that had been begun in the hase. 
high girders, and I gather as much from their re- | ments. rca enough, only two or three lives 
vorts. And, if so, seeing that it is the practice in| were lost, and only about 30 persons were injured. 
‘rance to allow 55 lbs. per square foot for wind | Directly opposite the capped end of the exploding 





| pressure, and in the United States 50 Ibs., there | pipe was another section of pipe, with which 4 
e, 


seems to be no reason why a similar allowance | junction was shortly to be m Into this the 
should not be made in this country. | workman who caused the disaster and the cap of 

After an examination of the defects in the de-| the destroved main were forced for a distance of 
sign, as well asin the construction of the bridge, | 30 feet. Luckily the gas, which passed under Tot- 
Mr. Rothery reports: tenham Court Road, dia not force its way to the 

The conclusion, then, to which I have come, is | surface in that thoroughfare, ur the loss of life 
that this bridge was badly designed, badly con-| must have been appalling. At 7 o’clock in the 
structed, and badly maintained. and that its down- | evening, the time when the explosion occurred. 
which must sooner or later have brought it down. | at the busiest time. Fortunately, also, the flanas 
For these defects in the design, the construction, | of the explosion, for although no one saw it. there 
and the maintenance, Sir Thomas Bouch is, in my | must have been flame, did not extend to the 


|opinion, mainly to blame. For the faults of de-| valved end of the pipe. The force of the explosion 


sign he is entirely responsible. For those of con- | at that point was severe, however, for the street 
struction he is principally to blame in not having | was blown up and the valve destroyed, liberating 
exercised that ea over the work which | ths gas that was flowing through the adjoining 

ed him to detect and apply a|main. The scenes in the neighborhood of the 





nance he is also principally, if not entirely, te|by a town after a long bombardment. More 


_ blame in having neglected to maintain such an in-| than four hundred houses are damaged as if by 


spection over the structure as its character im-| shot and shell. The engineers of the gas com- 
peratively demanded. It is said that Sir Thomas | pany say they are not responsible for the accident, 
Bouch must be judged by the state of our knowl- | as it is impossible. that there could have been any 
edge of wind pressures when he designed and built | gas in a main into which no gas had been as vet ad- 
the bridge. Be it so; yet he knew or might have | mitted. That there was gas there, and in consid- 
known that at that time the engineers in France | erable quantities, is clear, since some of the people 
made an allowance of 55 lbs. per square foot for | who were blown into the chasms testify that they 
wind pressure, and in the Unit States an | were nearly stifled by gas before they could clam- 


jailowance of 50 Ibs. And although there} ber out. It is also clear that the man who caused 


seems to have been no agreement among 
English engineers as to the allowance proper 
to be made, Mr. Brunlees told us that he al- 
lowed 30 Ibs., and even Mr. Baker allowed 28 Ibs. 
Sir Thomas Bouch was building a bridge on some- 
what new principles, and in a position where it} fore. It is said, however, that on the morning of 
would be peculiarly exposed to the action of | the explosion some heavily-laden wagons had 
westerly and southwesterly gales; and not only | passed over the spot under which this valve was 
does he make no allowance for wind pressure, but | situated, and their weight had probably disar- 
actually builds the bridge weaker and lighter and | ranged it. Although this explosion is the first 
with wider spans than in his previous works. To| of its kind, it proves that this sort of disaster is 
have built and designed a bridge which, if pro-| possible. The Londoners are, therefore, shaking 
perly constructed in all respects, would only have | in their shoes, and if Mr. Edison had really in- 
borne a lateral pressure of from 60 Ibs. to 70 Ibs, | vented an electric light, he would find little diffi- 
per square foot when a pressure of 40 Ibs. or 50 Ibs. | culty now in disposing of his shares. 
of wind was quite possible, was a grave error of —— +9 0+ 
judgment. hether, too, the calculation of its WESTERN SOCIETY OF ENGINEERS. 
stability, or the maximum pressure of the wind be 
or be not erroneous, matters very little; the bridge | (Civil Engineers’ Club of the Northwest prior to 
fell ina gale os wind which, E vs. violent, was June 8, 188).) 
not one which could not and ought not to have a . = 
been provided against. It fell solely by the action Rooms 68, 6 —S ioe a con” 
= the wind, either when the margin of safety| The second annual meeting will be held on Tues- 
as too low or the defects too great. In neither day, Aug. 3, at 7:30 p. m., at which meeting will 
bility. Sir Thomas Bouch escape his responsi- | pe"held the first election for officers under the new 
ni : : constitution. Members not present can send letter 
a think, also, that Messrs. Hopkins, Gilkes & ballots, or authorize some member present to vote 
‘0. are not free from blame for having allowed Sor them, .Ofteem to. be. elected are: President 
such grave irregularities to go on at the Wormit First Vice-President, Second Vice-President. Secre- 
Tene oe aan ee ba acorn tary Treasurer, Librarian and three Trustees 
© superinten e wor ere, instead of its being a oe . at 
left almost wholly in the hands of the foreman| tice change in hour of meeting. 
os: a om’ be little doubt — the columns a Se a _— 
would not have been sent out to the bridge with ae 3 DOLLA! re 
the elon ee ae have teen pointed out. ORIGIN OF THE DO m MARK. 
They would also have taken care to see that the} 7, Bi : + 
: : ere are a number of theories for the origin of 
bolt-holes in the lugs and flanges of the 18-inch | i, dollar mark. One is, that it is a combination 
columns were cast truly cylindrical, or, if that 


é : of U.S. the initials of the United States; another, 
could not be done, they would have called the at-| that it is a modification of the figure 8, the dollar 


Th being formerly called ‘‘a piece of eight,” and 

e designated by the character 88. The third theory 
is, that it is a combination of H. S., the mark of 
the Roman unit, while the fourth is that it is a 
combination of P. and 8., from the Spanish peso 
duro, which signifies *‘ hard dollar.” In Spanish 


the explosion must have suspected the presence of 
gas, or he would not have applied the lighted 
match to the smallupright pipe. The engineers 
declare that there could have been no leak from the 
valve, as it had been tested only afew days be- 

















but that does not appear tou have been done. 
great object seems to have been to get through the 
work with as little delay as possible, without see- 
ing whether it was properly and carefully executed 


or not.—The Architect. 
Se 00> 0 ee f , | 

A REMARKABLE GAS EXPLOSION. accounts peso is contracted by writing the 5. over 
the P., and placing it after the sum. The best ex- 
One of the most extraordinary accidents on rec- | planation is that it is taken from the Spanish dol- 
ord occurred lately in the densely-populated neigh- | lar, and the sign is to be found, of course, in the 
borhood of Tottenham Court in London. Mis- | 2880ciations of the Spanish dollar. On the reverse 
haps with gas, due vo carelessness, are of frequent |f the Spanish dollar is a representation of the 
occurrence; but in this case it is difficult to dis-| Pillars of Hercules, and round each pillar is 4 





‘cover who was at fault, A new main-pipe, three | Scroll, with the inscription, “Plus ultra.” Thisde- 


feet in diameter, was being laid, and about half a | Vice, in course of time, has degenerated into = 
mile of piping had been actually put down, but the | Sign which stands at present for American as we 
gas had not as yet been admitted. At one end this | 88 Spanish dollars—‘*: $.” The scroll around the p'- 
pipe was separated from the main that was to sup- | ars represent the two pillars sent by Juno 
ply it with gas by = sores and at “ sane it was | destroy non cradle. 

ca . Experien men were finishi some a 

ea the a end, and for a seaneuiipat unex- |. The French railroads, within a hundred years from the 


. 7 . cs >i rt- 

plained one of them applied a match to a small pearl a ft toe trom Toaaehh become te 

property of the State, a the roads prop2r it 

have no stock or bonds o. 
terest. 
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Paris dispatch says that the Chamber of Deputies. 
ie passed a vote for a credit of 9,000,000 francs for | 
the construction of the Sahara Railway, Africa. | 


| 
t is announced that the preliminary works of the tun- | 
a which is to connect England and France have had | 
the most satisfactory results. The managers have sunk | 
their shaft to the stratum in which they propose to bore | 
the tunnel, and are now about to sink another shaft and | 
jower all the machinery for the bore. It is estimated | 
that in about 18 months they will have bored at least | 
214 miles under the channel and that the work will be 
completed in four years. 


The City of Pesth has almost accomplished the task 
of obtaining an unlimited cupply of rearly boiling 
water, which will be available for public and private 
use. The ready-heated fluid is obtained from a deep | 
artesian well, from which, when completed, the water 
will issue in a mighty fountain to the ——_ of nearly 
5Ofeet. The dee artesian well in world has | 
hitherto been that at Paris, which measures seventeen | 
hundred and ninety-four feet in depth. The Pesth well | 
bas already attained a depth of thirty-one hundred and | 
twenty feet, and will, when bored the required depth, | 
more than double the depth of its Paris rival. 
water now me from the bowels of the earth, three- | 
fifths of a mile below the surface, has a temperature of | 
161° F., and the work will be prosecuted until a warmth | 
of \78° F. is obtained. The meaning of these figures | 





will be better understood when it is remembered that | &?4, and t 


the temperature of a hot bath is 98°, while that of boil- | 
ing water is 212°. The daily supply is already one 
hundred and seventy-five thousand =. . Pas 
which will be greatly increased at the evhan 

The work progresses at the rate of fifty feet a month, 
and recent improvements in the mechanical appliances 
render possible a still more rapid rate of working. 








GENERAL INTELLIGENCE. 


(2 We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


The surveys for the water-works of Dundas, Canada, 
have been completed. 


The distributing system of the water-works of Lynn, 
Mass., is being extended. 


depth. | 


ENGINEERING NEWS. 


The Chicago Times says: Another crib, ancther tun-_ 
nel, and some more pumping-engines are among the 


seer prokehtiitins of the future which are being contem- 


pla by the city officials. We have now two tunnels, 
© sets of engines, and two large pumping-works. It 
is one of the things which is being ae that there 
shall be built another tunnel, another crib, and the like 
within a very short time, in order to meet the growing 
wants of Chicago. The Times is of the opinion that 
the city will, in the near future, contain one million 
people, and any system of water-works which ignores 
this and is only designed to meet immediate wants 
should be discountenanced. 


At ae town meeting held at Watertown, Mass., 
on Tuesday evening last, the meeting took up and fully 
discussed article four, “‘to see if the town will choose a | 
committee to acertain upon what terms a contract can 
be made with any person or persons, municipal or other 
corporations, to supply the town with water; also, to re- 
port the cost of piping the town and introducing water; | 
also, to report the cost of supplying the town with water 
by an independent system.” The article was adopted, 
and the chair was instructed to appoint the committee. 


The meeting adjourned at ten o'clock until the first 
Monday in tember at 7:30 p. mM. The committee was 
appointed. e result of the meeting was quite satis- 


factory to those in favor of water, who seem to be} 
strengthening in numbers and uniting in purpose. | 


| 
The Water Department of Springfield, Mass., bas | 


put a 4-in. er pipe into East Court street, 
omen a the 10-in. main in Dwight street at one | 
e 16-in. pi 

Some have criticised the new pipe as too small for sv 


thickly settled a portion of thecity. It is claimed, how- | 


ever, that all the water that comes into the larger pipe 


in Main street at the other. | 


at either end can be drawn off through this smaller one. | 
This principle of hydraulics is illustrated by the experi- | 
ment of opening a 6-in. gate at the corner of Main and | 
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rise, carrying the valve with it, closing it. The sewage 
will then rise and flow out through the branch. 

The Sewer Department of St. Louis is making prepara- 
tions to put an inverted arch in the bottom of the sink 
ing portion of the Mill Creek sewer at the Seventh 
street break. A considerable portion can be held up in 
this way where the walls are not injured, but about 200 
feet will have to be reconstructed. The work to be done 
here will be hardly less in extent and cost than at the 
Twelfth street§{break. Itis not improbable that $75,000 
will have to be expended in the repairs of this great 
sewer. The magnitude of the work falls heavily upon 
the Sewer Department, as that amount of money ex- 
pended in building new sewers would have completed 
several important branches of the system. All haste 
is making now at the Twelfth street break to 


|}get the wreck cleared away as soon as pa 
;so as to open an unobstructed channel 


or the 
flow of storm water. The settling ard break- 
ing up of the floor of the sewer has gone to such an ex- 
tent that the channel remajning is a very small one. 
The water that collects from a drainage area of 6,000 
acres is no stream to trifle with in a heavy storm, hence 
the necessity for rapid work. About 90 men are now 
employed on it, being all that can work without getting 
in each other's way. The sewer is uncovered at one 
point. 
——_0eo ——— 


BRIDGES. 

Boston will build a new bridge on Beacon street at a 
cost of #44,000, 

The contract for the bridge at Eau Claire, Wis.. bas 
been awarded to Messrs. McIntyre & Swift for $11,000, 

Leaf & Meldrum, of Pittsburgh, have a contract 
for an iron bridge at Oakdale, Pa., on the Pitts- 
burgh, Cincinnati & St. Louis road, 

The Intercolonial Railway shops have lately com 


| State streets, which draws down the water ip the 24-in. pleted two highway bridges over the track at Quispam- 
| Ludiow main so much that but little pressure is left on | sis, N. B., which are built entirely of old rails, except 
| the Hill. It is held that, with the 10-in. and 16-in. | the wooden flooring. 


mains at either end of the 4-in. cross-pipe, forming a 
| sort of reservoir, all the water can be drawn through 


| the smaijler pipe that will ever be wanted for fire pur- | 
0ses. The degree of safety is believed by the authori- | 


ies to depend not so much on the size of the pipe to 
| which the hose is attached as on there being a sufficient 
| supply of water at hand to flow into that. e main is 
| putin now in anticipation of the macadamizing of the 
| Street. An 8-in. main is shortly to be put down 
poy Wortbington street, all the way from Dwight 
| to Federal. A similar pipe was laid for fire purposes 
|some years ago along the line of the railroad, 
| where it is believed not to be needed now, and 


Work on the new water-works at Fair Haven, Ver-| this will be moved. A number of fire hydrants will be 


mont, is progressing rapidly. 
The new s ms of water-works and sewerage at 


Woodstock, Ont., are expected to be in operation this 
fall. 


The citizens of Waverley, N. Y., by a vote of 289 to 
29, have decided to have a water-works system. Work 
will be commenced at once. 


Reading, Pa., is threatened with a water-famine, 
though there is plenty of water in the river. There is 
something wrong with the works. 


A gasometer capable of holding 2,000,000 cubic feet 
of gas, and one of the largest ever made, is being con- 
structed in the Continental [ron Works of Brooklyn, 


a. 


A grand celebration took place at Seaforth, Canada, 


on the 27th, the occasion being the opening of the new 
water-works, which were tested and found satisfactory. 
The works cost $12,000. 


Work on the well for the proposed water-works of 


Akron, O., is favorably progresans. Contracts have heen | 


made with the firm of H. Worthington of this city 
for two pumps of capacity of 1,500, each per day. 


Owing to the drouth the water in the city reservoir 
of Petersburg, Va., has become so impure that the Board 
of Health has issued a notice warning citizens against 
— it for drinking purposes. Great suffering will re- 
sult. 


The scheme of supplying heat and power from central 
boilers and engines has been in successful operation in 


St. Paul for some time. This plan embraced but one | 


block, and is now to be extended so as to include at least 
one dozen. 


Messrs. Frost & Kendrick, of the Akron, O., Water- 
Works Company, are busily engaged in their contract 


for supplying that city with water. Mr. Frost is now 


Visiting the various pipe manufactories to make con- 
tracts for pipe. A storage reservoir is to be built on 
Summit Hill. 

Ways Ee bane bat anne, aioe aie 
ayne, es ng 2 W 
every oe of asoees completion. a oe of 
ying water pushed forward. 
The reservoir is built “2 Shon uarters of a 

mile south of the Umon Depot. 


The water from the tubular wells at Lynn, Mass., will 
shortly be pumped into the tank at the -house, 
and in turn be pum into the reservuir by large 
engine. As the wells have not Peer y 
tested, their value is, of course, determined. It 1s 
expected they will yield 1,000,000 gallons per day. 


A survey of one of the little lakes just east of Strat- 


| put in to rd the insufficiently protected locality 
along Worthington street.—Springfield Republican. 


— eee 


ELECTRICITY. 


| ‘The Commonwealth Electric Lighting and Manufac- 
| turing Company of Philadelpbia is a corporation which 
| came into legal existence on the 22d, by the — of 
| a charter by the State Department at Harris urg. e 
| objects of the company, as set forth in its es 
| are to manufacture and supply electricity for illuminat- 

ing purposes, and also lamps, burners and other neces- 
| sary appliances for the same. 


| The life of a submarine telegraph cable is from ten to 
| twelve years. Ifa cable breaks in deep water after it 
| is ten years of age it cannot be lifted for repairs, as it 
| will break of its own weight, and cable compenies are 
| compelled to put aside a large reserve fund in order that 
| they mung, be prepared to replace their cables every ten 
| years. e action of the sea-water eats the iron-wire 
| completely away, and it crumbles into aust, while the 
| core of the cable may be perfect. The breakages of va- 
| bles are very costly, and it is a very difficult matter to 
repair them in comparison with land lines. A 
ship has to be chartered at an expense of 
| $500 a day for two or three weeks in fixing 
the locality and in avoiding bad weather, as cables 

can only be repaired in the calmest seasons. One 
|break alone in the Direct Company's cable cost 
| $100,000 to repair, and the last chance left to the com- 
| pany was to make 2 with the Anglo-Ameri- 
| can, so that they sh be protected and have the use 

of that company’s line when their own was stopped. 


— 
STREETS, DRAINAGE, ETC. 


Work is to begin upon Surf avenue, on Coney 
| Island, on Monday. The estimated cost of the improve- 
| ment is $23,000, and it is to be completed this season. 


| The workmen on the big sewer at Holyoke, Mass., are 
| having much trouble with the water from the old one, 
| which is being lowered. The soil in some ps is a 
| fine sand, which becomes quicksand when it is wet with 
the drainage, and the w: which are 14 feet high and 
| almost perpendicular, have to be well braced up with 
timbers and even then cave in a good deal. The sewer 
is to be of brick, ae See eet and it will be 
perforated at intervals near the bottom for the purpose 
of draining the section. 


A device for preventing back-flow of sewage in sew- 
ers, and for preventing the escape of noxious 
from sewers, has been patented by Chas. Schirrmeister 
of Brooklyn. A short distance from the discharge end 
of the sewer there is a valve which swings on a horizon- 
| tal axis running transversely through the sewer. The 
re Se Woe oe ee eee oe 
valvea ee eee 
| a little above Miewreter and then descends and 
| discharges into the sewer beyond the valve. The branch 


ford, ia, with a view of accertaleing whether it 
would be feasible to use them as a source of supply, has | may discharge into the river or into the main sewer, in- 
appearance | stead of 


shown that the water is pure, and to all 


well suited for domestic purposes, and adapted 
for railway use; but it was aed grey fom em 


whether or not the supply would be permanent. 


returning, as shown in the ving. Witn 
this arrangement, when the outflow 
structed 


The trustees of the New York & Brook!yn (East River) 
Bridge have extended until Sept. 6 the time for receiv- 
ing designs and proposals for the bridge over Franklin 
Square, in New York, on the ee to the great 
bridge. All necessary data can be had on application at 
the office, No. 21 Water street, Brooklyn, N. Y. 

It looks as if the project to build a double-track bridge 
over White River by the Indianapolis & St. Louis, the 
Indiana, Bloomington & Western, and the Indianapolis, 
Decatur & Springfield companies, jointly, had fallen 
through over some slight disagreement, and the old 
structure is being repaired, and it will be necessary for 
a train to drop through the bridge before the necessity 
for a new one will become apparent. 


Reports from Las Vegas say that a heavy rain 
throughout the northeast portion of New Mexico has al- 





most incessantly fallen during the week, and still con- 
tinues. Streams have overflowed, doing great damage 
to the New Mexico and Southern Pacific Railway. All 
bridges between Las Vegas and Santa Fe, and many 
between Las Vegas and Trinidad are washed out. 
Trains are delayed, and no mails have been received for 
four days. ‘ 


Among recent contracts taken by Messrs. Rust and 
Coolidge, of Chicago, and that are now in process of ex- 
ecution, are the following, viz: 

For Chicago, Milwaukee & St. Paul Railway— Four 
wrought-iron spans, 215 feet each; one wrought-iron 
am 161 feet—Mississippi River Bridge, at Sabula, 

owa. 

For Chicago & Northwestern Railway—Car-sheds 
with iron trusses, etc., for new passenger depot, Chicago; 
one plate girder-bridge. 

For Pittsburgh, Ft. Wayne & Chicago Railway—Two 
wrought-iron railway bridges; one iron viaduct across 
Van Buren street, Chicago; one iron turntable. 

For Wisconsin Central Railroad—One wrought-iron 
counterbalanced draw-bridge, at Menasha. 

For Wisconsin & Minnesota Railroad--Six Howe 
truss spans. 





For Des Moines County, lowa—Roof trusses for Court 
House buiiding, at Burlington. 


It was charged last winter that the engineers had not 
heeded the terms of the act authorizing the bridging of 
the East River, and that it would not swing clear 135 
feet above mean high tide, and the Municipal Society, 
which had set its face against the bridge, endeavored to 
“~~ the work, appealing to Loth the State Legislature 
and the National Congress. A commission was appointed 
by Congress to ascertain by actual survey whether 
the bridge will b+ 135 feet in the clear above mean 

| high tide, and that commission has just finished its in- 
vestigations and found no violation of the terms under 
which the great enterprise has been prosecuted. 
The centre of the bridge will swing clear at more 
than 135 feet above mean high tide in sum- 
mer and at more than 137 feetin winter. The engineers 
| say that the bridge will be open for travel by July 1, 
| 1881, at latest. The bridge from near Seventeenth 
street across to Long Island, with a pier on Blackwell's 
Island—chartered twelve years — required by its 
charter to be 130 feet above mean high tide. But Major- 
General John Newton fancies that Congress will have 
something to say before that structure can be erected. 
** The bridge at Fulton street,” the General said, ‘* wiil 
compel large ships to lower their top-masts, and will to 
that extent be an obstruction to the vessels that come in 
+ A way of Sandy Hook and have to goup to any 
| Kast River pier above the bridge. Now, after the waters 
at and near Hell Gate have been so far deepened as to 
| bring a vast commerce down through Long Island 
| Sound, the building of another bridge will be not only 
| an obstruction to the craft bound down to any one of 
| the miles of piers south of Blackwell’s Island, but an ob- 


sewage is ob- | struction also to those seamen who may desire to 


pass 
by high water or otherwise, the back wacer | from the Battery to any point north of Blackwell's 
having risca above the pivot of the valve, the float will Island.”"—American Ship. 








The contract for completing the Vernon, Greensburg 
& Rushville Railroad from Greensburg to Rushville has 
been let to Horace Scott, to be done by Jan. 1, 1881. 


The organization of the Arizona Central Railroad 
Company has been perfected, and a corps of engineers | 
{ T. A. Eckoff will soon be placed in | 


under the charge o 
the field. 


The Sparta & Lake Sw 
just been incorporated. 


rior Railroad Company has 
e road is to run from Sparta 


220 miles. 


The Chicago & Northwestern road has contracted for | 
| to the wider track. 


the construction of a branch road from Carroll, Il, on 
the main line of its road, to Harlan, Shelby County, a 
distance of thirty miles. 


The engineer corps of the Cincinnati and Northern | 
Railroad (Miami Valley Narrow-gauge) is making a | 
thorough survey of the entire line preparatory to award- 
ing contracts for the completion of the road. 

Thus far this year 1,899 miles of new railroad have | 
been constructed, against 761 miles reported at the same | 
time in 1879, 606 miles in 1878, 618 miles in 1877, 673 
miles in 1876, 401 miles in 1875, 675 miles in 1874, and | 
1,408 in 1873. ’ 

It is reported that the New Orleans & Pacific Railroad | 
charter has been sold to a company of wealthy capital- | 
ists, including Jay Gould and Col. Tom Scott. The 
terms of the contract give assurances for the completion 
of the road within fifteen or eighteen months. 


Three ships loaded with material for the Pend | 
D’Vreille division of the Northern Pacific railway have 
arrived at Portland, Oregon, and the whole division, 210 
miles long, will be completed this fall. Another ship | 
loaded with railroad rails for this important line is now | 
en route. 

Ar ments are now bein rfected for the con- 
struction of the Valparaiso & Joliet Railroad. An elec- 
tion has beev ordered at Valparaiso to ascertain whether | 
or not the citizens of the township will appropriate $20,- 
000 to aid in its construction. The election is to take | 
place Aug. 3. 

The first car-load of iron for the Texas Trunk road 
arrived at Dallas on the 21st, over the Central road. 
There are a number of other shipments of iron along the 
line of the Central, switched off at different points, 
which will arrive within the next day or two. Track- 
laying on the line will begin at once from this city to the 
town of Kaufman. 

The Black Hills Pioneersays: ‘A surveying party m 
charge of F. W. Kimball, of the Milwaukee ilroad 
Engineering corps, consisting of 21 white men and 10 
Indians, has just started from near Brule City to sur- 
vey a line from the Missouri river to the Black hills. 
The corps took with them 11 tons of provisions to feed 
its seniors,” 

The Chicago, Rock Island & Pacific Company will at | 
once commence the construction of a line from Daven- | 
port to Muscatine. The surveyed line hugs the river | 
bank the entire distance, and at one point known as| 
Wyoming Bluffs, heavy and expensive hewing in stone | 
formation will be necessary. The line will have a length | 
of twenty-seven miles. 


The work of renewing the road-bed and track of the | 
Chicago & Pacific, now a division of the Chicago, Mil- | 
waukee & St. Paul, is progressing rapidly. Thirty-two 
miles of track have been laid with new steel rails, and it | 
is expected that by the Ist of September the present | 
iron rails will have been replaced with steel all the way | 
to Elgin and the road pl in first-class condition. 


The Baltimore, Pittsburgh & Chicago Railroad Com- | 
pany are taking hold with an earnestness which indi- | 
cates that the road will be built. The incorporators of 
the Ohio division held « conference meeting Monday at | 
Wooster, Ohio, and are said to have been very much | 
elated over the prospects. At points all along the line | 
business men are responding favorably, and the con- 
struction of the road is considered a certainty. Four 
hundred thousand of the $600,000 of stock required has | 
been raised, Wayne County taking only $20, out of | 
her $150,000. 

The improvements in and the increase of the terminal | 
facilities of the Chicago, Burlington and Quincy rail- | 
road, which have been in progress for some time t in | 
East St. Louis, are about completed. These consist of a | 
new brick depot, 590 feet long, with spacious offices and | 
all appliances for handling freight; extensive platforms, | 
tence and yard room for some 1,500 cars, and accom- | 
modation for loading and unloading of 800 cars at one | 
time. There will also be added a roundhouse with | 
thirty-two stalls and water tanks of 110,000 gallons | 
capacity. Altogether, when finished, these facilities for | 
the transaction of the company’s business are expected | 
to be the best and most expensive of any road having a | 





| 


freight yard in East St. Louis 

Wood-centred car-wheels, which are, used in very 
large numbers for the nger-cars of English and all 
Continental railroads, have been found unequal to the 
duty enforced upon them by the higher strains due to 
the use of continuous brakes. An ingenious English 
engineer, has, however, succeeded in rendering them fit 
for service under existing circumstances, by changing 
both the construction of the knave and the bars. The 


latter is now made with a number of arms extending to | gigantic coffer-dams employed in the work. 


within a short distance of the tire, which do not prevent 
a close fitting of the wooden segments. Another im- 
provement on the ordinary method of construction in 
this case consists in having the tire formed witb a 
for the retaining-ring. The main advan 


by comparative experiments made with different woods, 


| to Pond Station, 40 miles northward from Canton, 


| have now fifteen 


;}men at work upon the section, and Mr. 


| two steam-shovels at work, and next season e 


| throws is 


| tractors are issuing p! 
| immediately 1,000 laborers and 250 horses and carts on 
| the works. The work will be pushed 
| not be completed for some years 


ive 
eimad 
for wooden-centred wheels ure a decreased wear of axle | for keepers, fuel, a 
and tire—claims which, it is said, seem to be borne out | supplies of not less thn 











ENGINEERING NEWS. JULY 31, 1980 
The Cleveland Leader says: ‘ Last week the Con- | lighthouse, fixed firmly in the bottom, w 
notton Northern Railroad pany closed a contract | posed to drafts of ice, such multiple ot tubes aro 
pe geo ipo ye mayer» , for the build- | give the required strength. tubes are to be filled 
ing of their road from_ t 16 miles southwardly | with compressed gas, pumped in by steam power the 
toward Canton. They will break ground at Kent to- gas to be manufactured on board the steam tenders now 
day with a strong force of laborers. The or Ss used for the inspection of lights. These tubes will burn 


build the intervening ten miles of road between 

of Messrs. Strong & Carey’s section and Canton. where 

the work is lighter. They begin the work at the Canton 

end on Saturday with a force of a hundred men. By 

the end of this week the specifications will be com- 
leted for the section between Kent and Pond 
tation on the New York, Pennsylvania & Ohio Rail- 


| Toad (14 miles), and a contract for its construc- 
in Monroe County, to Ontonagon, Mich., a distance of | 


tion will be entered into without delay. From that 
one their freight and ngers will come into Cleve- 
nd over the New York, Pennsylvania & Ohio Railroad, 
the trucks of the “By o* cars being changed to conform 
ere will be a continuous, narrow- 
gauge line from Del Roy, 39 miles southeast of ne 
from Pond Station 20 miles into Cleveland, over a 
standard-gauge line. This 99 miles of railroad will con- 
stitute a new route to the Cleveland market for the 
trade of Kent and Mogadore and the valuable manufac- 
turing coals of the Del Roy field.” 

Mr. John Shields gives some interesting particulars of 
the mores of the work of construction on the Thunder 
Bay and Selkirk division of the Canada Pacific Railroad. 
The work undertaken by Mr. Shields’ company is a 
stretch of sixtv-eight miles, from Rat Portage to Eagle 
Lake, part of the “missing link,” and connects with 
Purcell & Ryan contract on the east end and the White- 


| head section on the west. Mr. Shields’ firm are pushing 


the work as rapidly as circumstances will allow ; they 
undred men at work, and expect 
shortly to increase the force to two thousand, at which 
figure it is proposed to keep it till the work is finished. 
Since the first of June the firm has been paying $1.75 
per day, and proportionately higher rates to skilled 
workmen. Purcell & Ryan have nearly a — 

eney, 
the superintendent who is in charge of the White. 
head contract in behalf of the Government, has some 
three hundred men and five steam-shovels employed. 


| Purcell & Ryan’s section is now completed to Ignace, 


and it is expected that track will be laid by November 
to Tache Station, twenty miles or so farther on. From 


| this point communication is possible by lake and portage 


transit to the east end of Manning & Co.’s contract, and 
Mr. Shields will then be able to forward supplies by way 
of Prince Arthur’s Landing instead of taking them 
around by rs as now has to be done. This 
change, it is needless to say, will much improve the 
condition of Mr. Shields’ company by relieving them 
of an enormous charge for freight. They have now 

xpect to 
have seven. On the Whitehead contract rails will be 
laid this winter, aad Mr. Shields’ belief is that all the 


| contracts will be finished and the road opened within 


the specified time. The country traversed by the road, 
Mr. Shields believes to be rich in minerals, but considers 
it to be useless for any other purpose, as it is merely an 
alternation of rock and marsh. As an evidence of the 
mineral wealth of the country, Mr. Shields mentions 
that an extensive and valuable discovery of coal has 
just been made at the Lake of the Woods. 





RIVERS AND HARBORS. 


The public interest in the tunnel under the St. Law- 
rence River is increasing much, now that it is pretty 
generally believed that the result of the survey being 
satisfactory, as it is expected it will be, the work will be 
undertaken in earnest. A number of the promoters of 
the company, engineers, etc., visited the Hochelaga side 
recently. Here the chief difficulty is said to be in the 
sandy nature of the soil on the bank and for some dis- 
tance out in the river bottom. The actual survey, with 
the object of arriving at definite pians, estimates, etc., 
has been commenced, under the direction of Mr. Shanly. 


Dispatches from San Francisco dated the 21st state 
that at the annual meeting of the Produce Exchange on 
that date, President Clay, in an address, strongly set 
forth the importance of an inter-oceanic canal by the 
Nicaragua or some other route, showing it would make 
a difference of $7,000,000 annually in favor of Cali- 
fornia wheat-raisers on a surplus of 800,000 tons. He 
also stated that a recent address of the Exchange to 
the farmers on the subject of the cleanliness of wheat, 
of which there had been a great deal of complaint, has 
had excellent effect on the condition, consignments giv- 
ing reason to believe that this year the shipment will at 
least equal the best in quality in the past. 


MONTREAL, July 22.—The contractors for Section 11 
of the Lachine Canal at Lachine have commenced active 
operations. On Monday last 300 men were set to work, 
and the large Heald & Sisco steam-pump has also been 
set up, and is pumping water out of the canal at a rate 
of 35,000 gallons -_per minute. The stream which it 
O inches in diameter, and it uires two 
seventy-five horse-power engines to run it. It is with- 
out doubt the largest pump on the continent. The con- 
to the effect that they want 


a , but will 

4 ver at the 
entrance to the canal at Lachine to be deepened to 
sixteen feet for the entire length of the long pier. Seven 
divers are now employed in securing the bottoms in the 


The present system of lighting the coasts of the United 


States is costly in its structures and ex ive in its 

keeping and repair. From #10,000 to ,000 is the 

cost of erection of our lighthouses, withan annual a 
of repairs 


$2,00a0 


each. new 
proposed is the substitution of iron tubes in place of the 


sentinncae for twenty-one days, needing no keeper and 


vy be regularly re’ from vessels now emp) 
in the regular in: on of the ts. The cost of ta. 
consumed will be less than that of the oil now 


used 
by night. The cost of the new svsten, 
claimed to be in proportion to that of the old systen 
construction as $1, to $20,000, and in repair, at. 
tendance and fuel as $36 to $2,000 annually for each 
light.—Barnstable Patriot. 


The probability is that Chicago ere long will be abie 
to receive cotton direct from the cotton fields of the 
South, by. water transportation via the Mississippi and 
Illinois Rivers and canal. The first division of the pro- 
ject consists in the enlargement of the Illinois and Mich- 
igan Canal from Chicago to Joliet. The present cana] 
was built 48 ft. wide on the bottom, with side slopes 
to 1 in earth, making 60 ft. surface width at 6 ft. pth 
or below the low water of Lake Michigan, with a de. 
scent on the bottom of 1-10ft. per mile across 
the summit level toward Joliet. It is proposed to make 
the e canal 144 ft. wide on the bottom, side 
slopes 1 to1 protected by slope wall in earth, and 160 
ft. wide at surface at 8 ft. deep, or below low water of 
Lake Michigan, with a descent of 2.10 ft. per mile. This 
will have a current of 1.06 miles per hour. The aver- 
age stage of water in Lake Michigan for the last eight 
years has been about 2ft. higher, which would make 
the water 10 ft. deep, with a current of 1.19 miles per 
hour. According to the estimates, the canal, by 
miles long, will cost $55,560 a mile, and will have 12 
times the capacity of the Erie Canal, which cost about 
$90,000 per mile. 


Beg 


UILDING. 


Work has begun on the new post-office building at 
Victoria B. C. 


The Common Council of Lynn, Mass., has appropriated 
$25,000 for building a new school-house. 


Pro will be received by Herbert Root of Valley 
city, akota, for the erection of a bank building, 30 by 
75 feet, three stories in height. 


Sealed oo will be received by the clerk of the 
Board of Education of Moorhead, Minn., until August 3, 
for the erection of one large and five small school-houses, 


The contract for the iron-work for the roof of the new 
post-office building at Hartford, Conn., has been awarded 
to the Phoenix Iron Company of Trenton, N. J., at $15, 
750, they being the lowest bidders. The next bid was- 
upward of twenty-three thousand dollars, and the 
highest about twenty-eight thousand. 


Ausany, N. Y., July 27.—At a meeting of the New 
Capitol Commissioners to-day the following contracts 
were awarded: For gas fixtures, tothe United States 
Reflector Company, for $41,945 ; encaustic tiles, to the 
American Encaustic Tile Company, at New York ; fur- 
niture, to George N. Robinson, of Buffalo, for $33,000 ; 
elevators, -_ and connections, to Frederick Tudor & 
Co., for $22,000. 

It is officially reported that more money has been ex- 
pended this year for new buildings and substantial re- 

irsand improvements in New York City than at any 

since 1873. The returns of the department of 
buildings for the six months ending July 1, show that 
1,100 new buildings have been commenced, at a total es- 
timated cost of $14,800,000, or nearly $13,500 for each. 
This is $3,000,000 more than was expended for these 
objects in the same period of last year, and double as 
much as in 1877. A { many apartment houses on 
the ‘‘ French fiat” Se are being erected, while the 
number of tenement houses is decreasing. 


Work on the new custom-house and post-office at St. 
Louis is progressing rapidly. Hull & Cozzens’ Manu- 
facturing Company of St. Louis has the contract for 
copper work for $5,980; for slate work to J. L and A. 
Hull for $1,920; the Western Cement Association of 
Louisville, Ky., for supply of 2,500 barrels of cement at 
$1.11 per barrel. e following synopsis of bids 
for the iron beams, roof-slating, etc., were received by 
tue supervising architect: 1. Snead & Co., Louisville, 
$11,837; 2. Dwight & Hoyt, $13,960; 3. Phoenix Iron 
Co., Trenton, N. J., $16,275; 4. Union Foundry Works, 
Chicago, $19,110. Of the above bids that of Snead & 
Co. was accepted. 


The Industrial Exposition Association of Milwaukee 
have accepted a for a a will cover the 
Rink square and cost about $200,000. The main hall 
and annexes will afford room for twenty thousand peo- 
ple and the design contemplates a permanent museum, 
a art gallery and greenhouse. The building 

be in Queen Anne style, and will be crowned with a 
dome a hundred feet in diameter, with a lookout one 
hundred and forty feet above the level. The portions of 
the structure in which the museum, aquarium and art 
oat are to be will be fire-proof, and collections of the 

isconsin Natural History Society are to form a nucieus 
for the museum 


CONTRACTING, MISCELLANEOUS, ETC. 


The deepest perpendicular shaft in existance is the 
SS eh . . os aa igs in Prizibram, ~ 
ie re 2,000 fst 





mine in Hanover reached to the depth o 
Se were numerous shafts that 


The metric system of weights and measures is slowly 
winning its way among civi nations. On the 1 

became obji y in Spain and all its 

luding Cuba. has also ordered 


colonies, i its 
introduction Into all its provinoss, including Arabis axl 
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THE HUDSON RIVER TUNNEL. 


During the past week work on the coffer-dam at 
the tunnel progressed rapidly, notwithstanding the 
many unfavorable circumstances under which it 
was prosecuted. The coffer-dam adjoins the shaft, 
which extends into and forms one of its sides. The 
excavation has been carried down about eighteen 
fest, and two rotary pumps, each of a capacity of 
twelve hundred gallons per minute, driven by 
oscillating engines, rest upon platforms placed at a 
depth of about ten feet from the surface. These 
platforms are suspended by means of ropes from 
trusses which span the opening. A pump capable 
of throwing out thirty-five hundred gallons each 
minute, and worked by a double oscillating engine, 
has been hung, in a precisely similar manner, and at 
about thesame depth, in theshaft. As the dam is 
connected with the river—a fact proved by the ris- 
ing and falling of the tides—the combined effort of 
the syphon and pumps was found inadequate to 
raise the water, and the large pump was placed in 


New York City. | 


ENGINEERING NEWS. 


gineering difficulties. If some of the items had | of the U.S. Engineer Corps, to fix monuments 
sought less after the sensational and more after the | from which bulkhead lines carrbe definitely located, 


absolute truth, the public would have been better 
| informed in regard to the work. 
i> +* > 2+ Se 


FALLS AND THE 
STATE SURVEY.* 


| NIAGARA NEW YORK 


Nearly every year the legislators at Albany 
want a “‘ picture-book” to pay off their debts to 
their constituents with. Last year they ordered 
the report of the Adirondack survey gotten up in 
gorgeous style. This year they have “laid them- 
selves out” on the State Survey Report, and the 
result is a beautifully printed and illustrated vol- 
ume of ninety-two pages of letter press, embel- 
lished with two engraved plates, nine heliograph 
prints from photographie negatives, a photo-litho- 
graph fac-simile of several pages of Father Hen- 
nepin’s account of Niagara Falls, printed in 1698, 
and five maps. The subject matter of the first 
part of the work is worthy of even more elabo- 
rate setting than it has received, treating,as it does, 
of a State and national disgrace, and the proposed 
reform of abuses, from a refined and elevated 
standpoint, and in an elegant and appropriate 
manner. 





It is rather mortifying to reflect that the exist-| trate the principle to which I have so often called 


ence and continued growth of the abominations 


surrounding the Falls of Nise.:ra should have | 


been borne with so long withou protest other 
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and the Commissioners of the Land Office have re- 


quired that all surveys for land grants under water 


shall be referred to such monuments. 
great step in advance. 


This is a 


Mr. Gardner's ideas about stations and monu- 
ments are sound and practical. He says: ** Our ex- 
perience has clearly shown that the stations of a 
trigonometrical survey are of very little use to 
local surveyors unless they are marked by surface 
monuments, easily found. The practice of the 
United States Coast Survey of designating their 
stations by underground marks, and having none 
on the surface, renders it impossible for ordinary 
surveyors to make any use of them. Although 
there are given in the Coast Survey map eighty-six 
stations in the area which we surveyed between 
Albany and New Baltimore, yet not one of these 
could have been found by a local surveyor. We 


| discovered seven of their stations by redetermin- 


ing them in the triangulation. Without resurvey- 
ing the ground, there could not have been found 
one of the eighty-six points, although the gentle- 
man engaged upon this duty was an old Coast Sur- 
vey assistant. 

‘*T bring forward these facts in order to illus- 


attention, that a trigonometrical survey of a thickly- 
settled country should be made once for all, in 
such a manner as to be a readily-used base for sur- 


than the ordinary tourist’s grow) 
press, and without any organiz or even 
practical suggestion of reform, unti. | aewly-im- 
ported English official in Canada took the matter 
in hand and proposed a governmental occupation 


‘ to the | veys of every kind. To accomplish this, the pur- 


| poses for which the fixed points will be needed 
| must be foreseen, and both in their positions and 
| their method of marking they must be adapted to 
| these practical requirements.” 


position, When all is in readiness the plugs will 
be taken from the bull’s-eyes in the air-lock to al- 
low the water from the dam to flow in. By this 
means it is hoped to keep the level of the water in 


the shaft about two feet below that in the dam, 
which will partially relieve the small pumps and 
permit of unimpeded work by the men. Should 
the water still flow in in greater volume than the 
pumps can raise, and prevent further digging, a 
caisson will be sunk, commencing where the dam 
leaves off. A stationary engine raises the earth to 
the surface, when it is dumped into cars and car- 
ried to the rear. The work upon the walls of the 
coffer-dam was so thoroughly and carefully done 
that not a particle of water enters its sides, but 
percolates through the loose silt of the bottom. 

In the rear of the buildings is a small section 
showing the exact size and contour, and the 
method of constructing the tunnel. This consists 
of three rings of flanged plates, bolted together 
through the projections from the interior, with a 
lining of brick-work extending about one-third 


of the shores of the river and the holding of them 
for the public good. The prompt response which 
Lord Dufferin’s suggestions met with showed that 
beneath the apparent apathy there lay a strong 
current of feeling on the subject. 
inson, of New York, warmly seconded the appeal 


of the Governor-General of Canada, and the Leg- | 
islature directed the Commissioners of the State | River monuments 
Survey to examine into the feasibility of carrying 

! 


out the project and report a scheme of operations. | 


The Commissioners wisely called to their aid the 


one man in the United States who possesses in an | 


eminent degree the happy combination of artistic 


quired ends, and a cultivated and facile pen. 
The report of the Commission, with which the 
volume opens, bears such evident marks of Mr. 


Olmsted’s mind and style, that it does not seem | 


It is a pity that Mr. Gardner does not go farther 
with such exceedingly sensible and practical ideas, 
and carry them into the use of units of measure- 


| ment. 
Governor Rob- | 


The tables appended to the report give the abso- 
lute and relative positions of 323 points, 16 county 
line stations and and 88 Hudson 
The distances are all given in 
meters and miles. Then there are locations of 21 
lot and town corners given, referred to State sur- 
vey monuments, in feet and chains. It may be 
very well to give chains for the benefit of such 


monuments, 


s . , | country surveyors as still use this antiquated unit, 
conception, practical adaptation of ideas to the re- | 


but why the units of meters and miles which are 
incommensurable, inconvenient, and not used by 
surveyors, should be adopted, is not easy to under- 
stand. It is not a ‘“‘high grade of scientific accu- 


, P : esi | racy” (p. 52.) to say that the State Survey monu- 
rash to attribute it to him alone. It is difficult to| ment is distant 0.001 mile from the Coast Survey 


see how any one can resist its arguments and fail | »onument at each of the following places, the dis- 
to be convinced of the necessity of reclaiming | tance in meters being given as below, viz: 
from the vandals who now control them, the sur-| Hallenbeck, 1.052 m.: Traver, 1.000; Rysedorph, 
roundings of the great waterfall. The report of| 1 939. Ten Eyck, 0.914. Here, according to the 
Mr. Gardner, the director of the State Survey, | mile unit, the distances are all the same, while ac- 
comes next, and is also a forcible presentation of | cording to the meter unit, there is a difference of 
the matter, marred somewhat, however, by a slight | 3 912 feet between the extremes. Moreover, in the 
exuberance of style in places and inelegancies of | explanation of the tables, the length of the meter 
diction, which longer experience in writing will | j, given in inches, feet and yards, but not in miles 
probably correct. Some excellent and discrim-/| 5; chains. If foreign measures must be used to 
inating observations by Mr.Olmsted are appended. | gratify the few, they ought to be interpreted into 
The second part of the. volume contains the intelligible English measures, to inform the many. 
Fourth Report of the State Survey. With an ap-| Mr. Gardner is doing so much good, useful, prac- 
propriation of only $12,000 Mr. Gardner accom- | tical scientific work, and has devoted himself to it 
plished a very considerable amount of work of | with such energy and general good judgment, that 
triangulation. Thirteen signal stations were occu- | he deserves better treatment than he receives from 
pied and angles observed from them on a chain of | the State government in the matter of appropri- 
secondary triangulation with sides of about twelve | ations. 
to point to the most speedy accomplishment of the | miles each. The geographical positions of fifty- 
work has invariably been done, with great caution | two points were determined, and the positions of 
and without regard to expense. Men in as great | prominent land-marks fixed in sixteen villages and 
numbers as could advantageously work have been | one city. 
laboring night and day. The engineers incharge| The elevations of twelve points were determined. | 
certainly deserve great praise for their ability to|The director seems to prefer trigonometrical 
work under adverse conditious, and, though they 
have not yet attained their object, they will in the 
near future. The criticisms of some of the news- 
papers have been annoying, because influencing 
public opinion, yet have illustrated the average 
reporter's ignorance of even the conception of en- 


way round. 

The time of accomplishing the work cannot be 
estimated as it is prosecuted under constantly 
varying and exceedingly annoying circumstances. 
The ground between the shaft and the river, to a 
depth of about seventeen feet, is all made land, 
and overlies a stratum of disturbed silt—all ex- 
tremely difficult to handle. Borings have been 
made out as far as the tunnel was completed, and 
they confirm the opinion of the engineers that 
the work is uninjured except where the shaft and 
tunnel join. 

Since the time of the disaster the work has been 
prosecuted with great energy and discretion, and 
everything possible has been done to exhume the 
bodies of the fated men. No one man’s opinion or 
device has been accepted as infallible, but con- 
sultations have been held with eminent engineers 
and their views ascertained. That which seemed 


lp 0 > 0 Ge 


PERSONAL. 


Mr. A. L. Holley is still in Europe. 


Mr. Edward P. North and Mrs. North are at 
Saratoga. 
: | Mr. Wm. J. McAlpine, C. E., is at his home at 
levelling. ° P Bay Ridge, on New York Bay. 

A chain of triangulation was also carried along| — P Eckloff has t seid amie 
the Hudson River, in connection with the surveys} Mr. P. A. Ecklo ee — 
een nee ee ee ene engineer of the Arizona Central Railroad. 


{* Special report of New York State Survey on the Preser- 
vation of the Scenery of Niagara Falls, and Fourth Annual 
——— of the State : for the year 1879. 

, Director. Albany, 1880.) 





Mr. James E. Abbott was elected chief engineer 
of the Continental Road on the 2ist ult, 
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* 
ENGINEERING NEWS. 


Mr. Wm. G. Hamilton, President of the Ramapo|when it was covered with 40 feet of water.— 


Car works, and family are at Fire Island. 


Gen, Wm. Sooy Smith, Chief Engineer of the | 


Glasgow Steel Bridge, is in Paris, France. 


Springfield Republican. 
The French Minister at Washington recently 
addressed a letter to William M. Evarts, Secretary 


G. Warren Dresser, editor of the American Gas- | of State, requesting that three officers of the United 


Light Journal, and family are at Newport, R. 1. 

John C. Hoadly, the well-known mechanical en- 
gineer, of Lawrence, Mass., is spending a few days 
at Staten Island. 

Mr. T. C. Clarke, of the Phoenixville Bridge 
Works, and family, are enjoying the ocean breezes 
on the Jersey coast near Long Branch. 

Mr. Walter Katté, Chief Engineer of the Mid- 
land Improvement Company, and Mrs. Katté are 
at the Oriental Hotel, Manhattan Beach. 

Mr. George A. Morison, chief engineer of the 
Plattsmouth Bridge, is spending the summer in 
the active supervision of that great undertaking. 

Col. Geo. E. Waring, 
Newport, R. I., was at the rooms of the American 
Society of Civil Engineers on Wednesday, the 5th 
inst. 

Col. Thos. 8. Sedgwick, U.S. civil engineer, has 
charge of the government improvements at Rock- 
port, Texas, under Major S$. M. Mansfield, of the 
U. 8. Engineer Corps. 

Dr. Francisco Van Erven, a Brazilian engineer, 
who has been visiting the public works of the 
United States for some time past, sailed for Rio 
Janeiro by the City of Para on the 5th inst. 


Professor R. H. Thurston of the Stevens Insti- 
tute of Technology, Hoboken, was married on 
Wednesday, the 5th inst., to Miss Leonora Bough- 
ton, at the residence of the bride’s parents, ‘‘Bright- 
side” Villa, Danville, N. Y. 

Mr. J. J. R. Croes, Treasurer of the American 
Society of Civil Engineers, is spending the summer 
at Yonkers, N. Y. Mr. Croes will be Acting Sec- 
retary of the Society during the absence of Mr. 
Bogart in Europe. 

Baron von Weber, Commissioner from the Ger- 
man Government to examine the public works of 
this country, having completed his investigations. 
will sail for Europe on Wednesday, the 11th inst., 
in the Bothnia. 

P. H. Baerman, Hydraulic Engineer, was in the 
city on Thursday on business connected with the 
Cooperstown Water-Works Extension. Mr. Baer- 
man had the plans for the construction of two 
other water-works along with him. 

Mr. Fred. de Funiak, the very popular and efficient 
General Manager and Chief Engineer of the great 
Louisville and Nashville system of railways, has 
just returned to Louisviile, from Lynn Beach, 
Mass., where his family are spending the summer. 

Mr. M. N. Forney, the genial but hard-worked 
editor of the Railroad Gazette, has returned from 
a three weeks’ vacation at the White Mountains, 
and will enjoy the sea air, the big hotels, the bath- 
ing, and the side shows, of Coney Island during 
the balance of the ‘‘ heated term.” 

Mr. John Bogart, Secretary of the American So- 
ciety of Civil Engineers, accompanied by Mrs, 
Bogart, will sail for Europe by the Cunard steamer 
Bothnia, on Wednesday the 11th inst. Mr. Bogart 
will spend his vacation in England, France, Hol- 
land and Germany, and will be absent about six 
weeks. He may be addressed at Institution of 
Civil Engineers, 25 Great George street, London, 
England. 

The Deane Steam Pump Conipany ‘have received 


sanitary engineer, of | 


| 
| 
i 





States army be detailed to witness the manceuvres 
of the French army this fall. The letter was re- 
ferred to the War Department for action, and 
General Sherman recommended to the Secretary of 
War that Colonel Albert P. Morrow, Major of the 
9th Cavalry ; First Lieutenant William H. Bixby, 
of the Corps of Engineers, and First Lieutenant 
Rogers Birnie, Jr., of the Ordnance Corps, be de- 
tailed as requested. General Sherman states to 
Secretary Ramsey that Lieutenants Bixby and 
Birnie are now abroad. 

Jaycox, Goad and Corning is the name of a 
firm of mining and civil engineers just formed at 
Leadville, Colorado. Of the members of the firm, 
T. W. Goad, F. R. G.8., is Topographical Engineer ; 
F, G. Corning. M. E., and Metallurgist is Diplomist 
Royal School of Mines, Saxony ; and T. W. Jaycox, 
C. E., U. 8. Deputy Mineral Surveyor, was for 
the past six years an assistant Engineer of Wash- 
ington, D. C., the last two years being in charge 
of the sewer construction, which position he re- 
signed to enter into the present partnership. Mr. 
Jaycox, who has been an active correspondent of 
this journal at Washington for some years, called 
onus recently on his way westward, and we are 
advised by him that his firm have been em- 
ployed by the U. 8. Geological Survey to map for it 
the underground workings of all the mines around 
Leadville, a work of considerable importance and 
which we have no doubt will be well executed, 


Mr. Rudolph Hering, Commissioner of the City 
of Philadelphia and of the National Board of 
Health to examine the principal sewerage works 
of Europe, isin England. His address is, care of 
J. S. Morgan & Co., Bankers, London. Mrs. Her- 
ing and children are at Old Orchard Beach, on the 
Maine coast, near Portland. Mr. Hering’s father, 
Dr. Constantine Hering, a prominent homceopathic 
physician and the founder of that school of medi- 
cine in the United States, died suddenly at his 
residence in Philadelphia on the 23d ult., at the 
advanced age of 80 years. Dr. Hering, after he 
had received his degree of Doctor of Medicine 
from the University of Wurzburg, in March 1826, 
was appointed instructor in mathematics and nat- 
ural sciences in Berckman’s Institute, Dresden, 
and was sent to Surinam, under the direction of 
the King of Saxony, to make researches and col- 
lections in Zoology. His published works on medi- 
cal subjects are numerous and well known. 


In our remarks on the Hudson Tunnel disaster 
two weeks ago, we referred to Col. W. H. Paine as 
consulting engineer of the work. This term needs 
some explanation, in order to fully understand his 
relation to the undertaking. Col. Paine devoted 
considerable time to the early work that was done 
some years since. He was often consulted by Mr. 
Haskin, and was requested to consider the proposi- 
tion of being the chief engineer previous to the 
long series of lawsuits that barred the progress of 
the tunnel company for so many years. When 
the work was commenced last year, Col. Paine’s 
engagement on the New York and Brooklyn Bridge 
precluded him from devoting any time, and hence 
he declined te accept any position on the tunnel. 
Mr. Haskin, in his management of the work, em- 
ployed Messrs. Spielman & Brush to take charge 
of the engineering. Mr. Brush, who has been on 


| the work almost constantly, is universally ac- 
a flattering letter from the engineer in charge of | knowledged to be a careful engineer, and several 


| 


the Hudson River tunnel at Jersey City, in rela-| times availed himself, as did also Mr. Haskin, of 
tion to the working of one of their mining pumps. | Col. Paine’s large experience in tunneling and the 


The accident occurred Wednesday, and on the|use of compressed air, 
following Sunday the pump was started to see if information, Colonel 
it would work, although it was then covered with | to 
To the surprise of | nor has he been considered by President Haskin 


three feet of mud and water. 


But while imparting 
Paine did not assume 
authority or responsibility, 


have any 


all it worked as well as ever, and soon cleared the | or Engineer Brush as an authorized “ Consulting 
shaft of water, and the engineers think they might | Engineer ;” he draws no salary from the former, 
have started it up immediately after the accident, | and the latter gentleman, in his able paper on the 
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tunnel, read before the American Society «f (1), il 
Engineers at St. Louis at the last Convention, 
and which we publish this week, makes 
no reference to Col. Paine as being connected 
with the work under construction in any man- 
ner whatever. Col. Paine has never adyicated 
President Haskin’s view of the use of compressed 
air in tunneling; he considered the present under. 
taking an experiment in which he has always, as 
an engineer, taken a very lively interest ; |: he 
does not, as indeed no person connected wit) the 
work itself does, consider himself as responsible 
for any part of the engineering plans of the {ud- 
son Tunnel, as it at present is being construct, 


CORRESPONDENCE, 
FORMULA FOR LOCATING A CURVE. 
Having located the curve EF F’ G, joining the 
tangents A B and BC, it is desired to join the tan- 
gents by another curve which shall pass throuy); 
the point L, distant a from F. 


Let radius EI =r, radius DK = R, FL =a, 
Angle at centre = 2 4. Draw M I parallel with 
AB. 

In the triangle J M K we have angle K=4, angle 
M=9°. SideTK=>R+a—r,side MK=R 

r then 
R—r 
R+a-—-r= transposing and reducing 
cos 9 
r + cos§(a—r) 
R= —__—. 
1— cos 4 

MI = D E distance to move back on tangent in 
flattening curve = (R —r) tan. 4. 

A B. AND O. ENGINEER, 


THE SURVEYING PROBLEM. 
CELINA, Ohio, July 24, 1880, 
EDITOR ENGINEERING NEWS : 

Sir.—In relation to the range-line gap in 
Hardin County, Ohio, it seems to me _ that 
the second method proposed is the correct one, 
for many reasons. It is a_ well-settled principle 
that lines and corners are fixed by government con- 
trol. It seems from the statement of the county 
surveyor that the government, by its agent, first 
fixed this line from the north to 20 poles south 
of the 3d corner, then jiwed the line from the 
south to 20 poles north of 3d mile. By the state- 
ment, then, these two parts of the line have been 
so recognized by the government; the land, no 
doubt, conveyed thereby for 61 years. What 
then? Simply join the ends of the lines by the 
“right line.” 

If the swamp had dried up between the time of 
ending on its north side to coming to its edge on 
its south side, I venture to say Roberts would have 
brought the ends together. Whoever follows up 
these old surveys will find more than one 
case of divergence to the extent of 18 poles in 3 
miles. I call to mind now acase where 20 poles are 
lost in a half-mile section, and half-mile lines go 
zigzagging through the country like a Virginia rail 
fence ; but wherever there is such evidence as pre- 
sented in this case, the original line, ete., crooks and 
all, are held by the courts to control. The point 
started from on the north and the one started from 
on the south are not likely to be in the same merid- 
ian, and the line run south, I venture to say, does 
not run parallel with the one run north; but from 
the last “* timber” corner, or well marked evidences 
of the line on each line/ each line can be fairly 
projected to the point to which Roberts actually 








rith 


izle 


R 


it in 


in 
that 
one, 
‘iple 
con- 
mty 
first 
yuth 
the 
tate- 
been 
|, no 
Vhat 
‘ the 


1e of 
e on 
have 
s up 

one 
in 3 
s are 
3 go 
a rail 
pre- 
sand 
point 
from 
erid- 
does 
from 
ences 
airly 
ually 





Ava. 7, 1880. 


e~ —— 
- 





EN GINFERING NEWS. 


265 


surveyed, and there end and call on the government applied to every prismoid in turn; not that the lat- | easily made, likewise, and with very little possibility 


. . . . . . . | . : : : . . 
to drop in its missing link, or unite them by a line | ter method involves any approximation (if the sur-| of error, the eye readily detecting very small 


from one point to the other. It is clear that no | 
jog was ever contemplated, hence the third view 
cannot be maintained. The first view would not | 


coincide with the survey made by government. 
Respectfully, 
J. S. RANDABAUGH. 


GRADE FOR STREET PAVEMENT. 
New HAVEN, CrT., Aug. 4th, 1880. 
Eprrork ENGINEERING NEws : 

In answer to the inquiry of Mr. J. M. Barclay, 
City Engineer of Steubenville, Ohio, concerning 
the proper grade for a street pavement where one 
curb is from one to two feet higher than the other, 
I will give the custom in this city. When the 
curbs are the same height, the crown of the pave- 
ment is placed at the centre of the roadway, and 
for stone-block pavements, the height is made as 


many half inches above the gutter, or average of | 


the gutter, as the centre is distant in feet 
from the curb. For instance, the centre of a street 
thirty feet between curbs, is placed seven and 
a half inches above the gutter. In the Telford 
pavements, the centre is placed about twenty 
per cent, higher. Where the curbs are of different 
heights, but varying only a few inches, the crown 
of the pavement is carried toward the higher curb, 
and placed at a point of intersection of the two 
lines rising at the rate of one-half inch to the foot, 
from each gutter. Where the difference of 
elevation of the gutters. is.greater in half inches 
than there are feet between the curbs, the rule is, 
to lay the pavement in the form of an arc of a 
circle, with a middle ordinate above the chord 
drawn from gutter to gutter of three or four 
inches, according to the width of the street. This 
slight crown is for the purpose of removing an 
appearance of sagging. 
Respectfully, 
CHARLES E. FOWLER, 

City Surveyor. 

WELLINGTON’S EARTH-WORK COMPUTA- 
TION. 

EpITOR ENGINEERING NEWS: 

I desire to add my testimony to the excellence, 
simplicity and comprehensiveness of the graphical 
method, as applied to earth-work computation, 
given by Mr. Wellington in his treatise on this 
subject ; more especially as this graphical method 
seems to be so little known and practiced, 

Many expedients have been adopted by engi- 
neers to avoid the use of the prismoidal formula, 
with the attendant liability to error from the 
enormous amount of numerical computation re- 
quired to find the quantities on even a few miles 
of work. 

Avery common expedient, especially on very 
irregular work, has been to average end areas and 
multiply by the length of the prismoid for the 
solidity, applying, in some cases, a correction, 
approximately correct, to get a result near the 
true one. 

Another favorite method, especially when the 
transverse surface slope is gentle, is to add to- 
gether the two side heights and twice the centre 
height and divide by four, for a mean height, for a 
section level at top. The average between this 
mean and the mean at the next station is taken as 
the height of an equivalent prismoid, level at top 
and of the same length as the one in question. 

A correction is likewise applied here, which is 
only exact, however, when the transverse slope of 
the ground is cipher. Both of these methods, in 
conjunction with the prismoidal and Henck’s 
formule, I have used on many miles of railroads, 
embracing every variety of ground ; but I candidly 
admit that all of them in working are each more 
or less unsatisfactory. The approximate methods, 
although short, are often too inaccurate, though I 
verily believe that the small liability to mistake in 
their use ensures, on along line of road, a greater 


| gineer to make ita part of the contract that the 





face is really a hyperbolic paraboloid or a plane), | 
but because of that human liability to err in long 
numerical computations, especially when they 


| possess little interest or variety, and are naturally 


looked upon as a nauseating dose that must be | 
disposed of as quickly as possible. 

Acting upon this principle, I knew one chief en- | 
work should be estimated by an approximate | 
method, detailed in the contract; besides, the | 
cubic contents were only given to the nearest C, as 
the solid comprising 100 cubic feet was called. 
This cut the Gordian knot, but the method pro-| 
posed would not suit very irregular, rocky ground; 
and an accurate method that would not involve | 
much computation was the desideratum which 
Mr. Wellington has supplied us with, which is| 
bound to come into general use as soon as it is suf- 
ficiently known. Mr. Wellington uses the method | 
of ‘‘end areas ” witha ‘ prismoidal correction,” | 
thus giving perfectly accurate results, if one de-| 
sires it, or approximate results, by the method of | 
end areas, which, in some cases, are nearer the 
actual contents of the ground solid than the math- | 
ematical solid the “strict” formule deal with. 
The ground is nearly always rolling—‘‘ concave to 
the grade line”—and therefore the mathematical 
solid is less than the true one, so that for small 
differences in end heights the prismoidal correc- 
tion may be neglected. The graphical tables read 
to the nearest yard (or easily to two or three yards), 
and are entered, simply with the total distance 
from side stake to side stake, and the centre height. 
For more irregular sections the table of ‘‘ triangu- 
lar prisms ” is used with or without a prismoidal 
correction. This table of triangular prisms is of 
vast application, applying to any earth-work com- 
putation, either of the usual kind, or to side-hill 
work, borrow-pits, sidings, ditches, very irregular 
sections, etc. 





It will be well for the reader todeduce a formula 
for the prismoida! correction, in the manner shown 
on page 37 for a prismoid, with different end 
widths of road bed ; and from this case deduce all 
the others as special cases, and thus verify the 
rules that Mr. Wellington has given correctly 
throughout his book for various styles of end sec- 
tions. There are various other tables in the book 
of less importance than the ones mentioned, also 
forms for office notes, comparison of results by 
various formulz, etc.; and lastly a full explanation 
of the method of constructing the diagrams with 
very little computation. I prefer to construct my 
own diagrams on continuous profile paper, letting 
the distance on the paper that usually represents 
100 feet horizontal, be taken as 4, foot ‘distance 
out.” The fine horizontal lines are either taken 
as lor 2cubic yards apart, according as the in- 
clined lines are near or far apart. 


By ruling red and black lines on green profile 
paper, numbering the centre heights and distances 
out in black, and the cubic yards in red and fre- 
quently, the table is scarcely more trouble to use 
than an ordinary table of level cuttings, and much 
less than a table of natural sines, read to the near- 
est minute. 


It is accurate to less than half a yard, though it 
would be just as well if it read only to the nearest 
three yards. My only reason for using the large 
scale is due to the saving in the eyesight by open 
lines that do not run together after continued use. 
The table for prismoidal correction is likewise made 
out on the profile paper. 

It is not necessary to make out a table for side-hill 
work as the table of triangular prisms given by 
Mr. Wellington, is equally as good for the pur- 
pose, and, as before mentioned, applies to every 
case of irregular section, ditches, etc., etc. 

As Mr, Wellington claims, the graphical tables 
are so comprehensive, that it would take hundreds 
of pages of written tables to give the same matter 


accuracy than if the strict prismoidal formula was ‘that is contained on one sheet. The tables are 


errors that may be made in the penciling ; besides, 
they will not only suit that class who are short of 
** pencils,” but likewise those pretty well devoid of 
‘** brains,” as the application soon gets to be mere 





routine work. Wm. CAIN, 
ASHEVILLE, N. C., July 24, 1880. 
THE HUDSON RIVER TUNNEL.* 


BY ARTHUR SPIELMANN AND CHARLES B. BRUSH 
(SPIELMANN & BRUSH), MEMBERS OF THE SOCI- 
ETY. 

The Hudson River Tunnel is being constructed by 
direct application of compressed air, in accordance 
with the ** Haskin” system of tunneling in soft 
material. 

Soundings were first carefully taken and the 
best location agreed upon. A shaft was sunk on 
the New Jersey shore near the river line, and from 


| the side of the shaft the tunnel was started under 


the river on such a grade as never to leave less 


| than twenty feet between the bottom of the river 
| and the top of the tunnel. 


In some respects this work resembles that of Mr. 
Cheshrough at Chicago and Detroit. 

As at Chicago, in 1869, a brick shaft thirty feet 
in diameter was first built on a shoe; the material 
was taken out from beneath the shoe and from the 
interior of the ring, and as the shoe sank, masonry 
was added above. As at Detroit, in 1872, it was 
determined to build two single-track tunnels, in- 
stead of one tunnel large enough for a double 
track, for several reasons. The two single-track 
tunnels require less excavation and brick-work. 
The calculations show that to build a single double- 
track tunnel twenty-four feet high and twenty-six 
feet wide in the clear under the river, would re- 
quire walls three feet in thickness, and would ne- 
cessitate for each running foot of the tunnel 

28 cubic yards of excavation, 

2,200 pounds. of iron for the shell, 

5,540 bricks laid in cement, 
while to build two single-track tunnels fifteen feet 
ten inches wide, and seventeen feet ten inches high 
in the clear, would require only two feet thickness 
of walls, and would necessitate for both tunnels 

26 cubic yards of excavation, 

3,000 pounds of iron for the shell, 

5,040 bricks laid in cement. 

In addition to its economy of material, the econ- 
omy and ease of working a face at the heading of 
three hundred and forty-six square feet required in 
the single tunnels over that of seven hundred and 
fifty-four square feet as required in the double- 
track tunnel, and the fact that the smaller tunnels 
are required to support eight feet less head of 
water and silt than would be ths case with the 
larger tunnel, make the single-track tunnel system 
in every way preferable for this work. 

Unlike the Chicago shaft, however, the New 
Jersey shaft has been sunk sixty feet in depth in- 
stead of thirty feet, and the thickness of the walls 
at the bottom of the shaft is four feet instead of 
two feet nine inches. Unlike the Detroit work, 
this work requires no intricate system of timber- 
ing, and no ialeens tunnel is proposed, it being 
kept entirely free from water by compressed air. 

THE SHAFT. 


Pe Per i nkebiwe catenl .. Cireular. 
Outside diameter bottom........ ... wnt 46)sendin te mee eee 
Inside diameter Siena ; af ; 30 feet. 
Depth... 60 feet. 


Thickness of wall at top aa -. «e+e feet 4 inches, 


Thickness of wall at bottom... cg ; So ak a 4 feet. 
Batter outside........... pain esd ince 20 inches, 
GE WORDS 55 fbn coin cavnecdrse . 24 tonsa. 


Total weight of structure......... eke 1,340 tons, 


THE SHOE WAS SUNK THROUGH 


Loose ash filling................ : cekoka wceee = feet. 
SIND GUNES dptiw cerned eooenceres 5 anal o> tienes aie aate, Te 
RR Weir ah eed Seat ca as exe genie .- §& feet. 


The shoe is made of ten inches by twelve inches 
yellow pine, bolted together by drift bolts in or- 
dinary ship-work style. It is four feet high and 
four feet wide on the top with a cutting edge of 
boiler-iron. The brick-work of the shaft was laid 
in Rosendale cement, except the false work on 
each side of the shaft, elliptical in form, twenty- 
four feet high and twenty-six feet wide, which 
was to be eventually removed to make way for the 
tunnel and approach. This false work was laid in 
common mortar and caused some trouble. Dur- 
ing the process of sinking the shaft, that portion of 
the false work on the east face was forced, out of 
its position to such an extent as to require interior 
bracing to hold it in place, the projection at the 
top of the false work amounting to about seven 
inches, and running out to practically nothing at 
the bottom. 

An hexagonal collar brace, of ten by twelve 


“*Read at the Tweifth ‘Annual Convention of the American 
Society of Civil Engineers, held at St. Louis, Mo,, May 26, 











inch yellow pine, was finally adopted as being the 
most advantageous and as exerting an equal press- 
ure at each joint. Four of these were p 

in 
torily ; they not only answered the purpose of 
braces, but acted as well for floor timbers, sup- 
porting the series of platforms which were re- 
quired from time to time. 

The shoe was placed in position in November, 
1874, after an excavation oe about five feet below 
the surface of the loose filling, and the sinking of 
the shaft continued until December, 1874, when an 
injunction was obtained by the Delaware, Lacka- 
wanna & Western Rail Co. inst the further 
prosecution of the work. Litigation continued un- 
til Sept. 18, 1879, when the work was resumed. 
At this date the shoe was about 14 feet below 
mean high water. 

The settlement of the shaft was not uniform. 
The greatest difference of level of the sides of the 
shoe amounts to one foot. This waynes | was 
not due to want of homogeneity in the soil, but 
rather to external circumstances. 

It was found that the hoisting engine by its vi- 
brations caused that part of the sinking shaft near- 
est it to settle faster than the other part. The en- 
gine was thereafter moved from time to time, and 
the settlement became more nearly equal. «The 





following table shows the actual settlement from | 


day to day of the different sides of the shaft by 
giving in feet and hundreds of feet the depth of 
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'ber of pieces of second-hand four-inch iron pi 
were then laid from this well, radiating in such di- 
| rections as to confine the water as much as possible 
sition, and were found to work very satisfac- | in covered chambers. 


On a small portion of the bottom, least exposed 
to the running water, a foundation of loose, dry 
stones, from twelve to eighteen inches in depth, 
was roughly but securely imbedded. On this the 
concrete was —— in layers from eight to twelve 
inches in depth. Another adjoining portion of the 

' bottom was treated in the same manner, and thus 
the water was gradually all confined to the well. 

The concrete as laid was two feet six inches 
thick in the centre, and from three feet to 

ithree feet nine inches thick on the sides, 
the average thickness being about two feet 
‘nine inches, the centre of the surface 

about two feet six inches lower than the 
highest panes of the sides. About ninety cubic 
yards of concrete were laid, mixed in the propor- 
‘tion of one of cement, two of sand, two of stone, 
and one of vel. Each batch furnished about 
| fourteen cubic feet, or three and a half barrels of 


| 









which the water is drawn to mix the cement for 
the masons, and to dissolve the silt preparatory to 
blowing the latter out of the tunnel. : 
The air-lock is entirely of wrought iron. It js 
horizontal, 6 feet in diameter and 15 feet long 
The doors are 3 feet wide and 4 feet high. Th. 
shell is made of a boiler iron, the plates 
being 8 feet wide and extending over half the cir. 
cumference without break. They are double riy- 
eted on the longitudinal laps and single riveted on 
the transverse laps, with 54-inch rivets 2 inches 
apart from centres, and al! laps are carefully 
calked. The heads and doors are 44 inch thick 
Each head contains 13 —_ eo from 1 to 4 
inches in diameter, all of w ich run entirely 
through the lock. In addition, one 5-inch pipe yas 
been run through the tunnel end of the lock 
emptying through the side of the lock into the 
bottom of the shaft. These pipes have been found 
to be very convenient, and are or will be used for 
various purposes, such as air supply, water sup- 
ply, electric lights, telephones, blow-out pipes, 
etc. 


‘concrete. One hundred and sixty-three barrels of | 
cement were used in mixing concrete, and twelve | one in each head at the side of the door; those on 
barrels were used neat for stopping bad leaks and | the sides have been found to be very convenient 

‘floating the surface of the bottom after the con-| but those on the doors are of no practical value 


There are four bull’s eyes, one in each door, and 


crete had been laid. 
November 7, 1879, the concrete bottom was com- 
| pleted. Time occupied, thirty-six hours. 
After the bottom was laid, the water continued 





for purposes of light. The glass is 1 inch thick 
and 9 inches in diameter, the exposed marfane 
being 714 inches in diameter. The door frame is 
of 4-inch angle iron, securely riveted to the heads. 


the shoe below mean high water at different dates. | to flow through the well at the rate of about eighty | Each head has five 2-inch braces, 2 feet long, riv- 


STA.3 





: 3 4 5 
14. : 13.93 13.83 
2 : 14.53 14.43 
; é 16.93 16.73 
z < ; 18.93 19.33 
ot. lM 28. 21.13 21.73 
2 26. 9 : 25.03 25.93 
4 28. : ; j 27.63 28.33 
27 31.13 30.638 29.73 29.53 30.03 30.93 
oo 31.7% 31.18 30.28 30.13 30.73 31.53 
30 34.55 34.08 33.03 32.73 33.33 34.33 
1880. STATIONS. 

October. 0 1 2 3 4 5 
1 36.47 35.96 34.95 34.54 35.08 36.13 
2 38.05 37.58 36.51 36.03 36.50 37.56 
3 39.08 .68 37.53 36.98 37.43 38.52 
4 41.82 41.54 40.43 39.81 40.15 41.52 
5 44.11 43.92 42.82 42.15 42.42 43.41 
7 47.00 46.91 45.86 45.16 45.36 46.28 
8 49.14 49.07 48.00 47.26 47.42 48.36 
9 49.24 49.19 48.11 47.38 47.54 48.47 
10 49.33 49.27 48.22 47.50 47.67 48.67) 
ll 49.96 49.91 48.91 48.22 48.36 49.23 
15 50.32 50.28 49.31 48.67 48.17 49.59 
18 52.07 52.10 61.23 50.57 50.63 51.39 
25 52.77 62.82 2.01 51.41 51.47 62.15 
28 53.46 53.438 52.74 52.27 52.42 52.96 
29 53.56 53.53 52.77 62.43 652.48 53.16 

30 53.89 53.84 53.20 52.77 52.95 53.49 
31 Det  -ecsess 53.38 652.95 53.19 53.64 

November. 

3 54.38 54.37 53.70 .53.37 53.45 53.95 


*On November 3, 1879, the shoe was in position 
fifty-four feet below mean high water, or sixty 
feet below the surface, a settlement of forty feet in 
forty days, or an average of one foot per day. 

The sand bed on which the shoe rested was sat- 
urated with water. During the sinking of the 
shaft, all the water that came in was easily —— 
out with an ordinary hand-pump, but when the 
sand stratum was encountered, water commenced 
to pour in at the rate of about two hundred gal- 
lons per minute. An Andrews’ — capacity 
three hundred gallons per minute, and a pulsom- 
eter, capacity one, hundred gallons per minute, 
were used alternately to keep the water down 
while making the excavations. 

The greatest difficulty was that the inflowing 
water carried with it both sand and silt, thus not 
enly increasing the amount of excavation but un- 
— the soil surrounding the exterior of the 

t 


On November 3, 1879, when the shoe was finally 


in position, the work of putting in the concrete | 


bottom commenced. 


An open slat wooden curb four feet six inches in | 


diameter at the bottom, two feet in diameter at the 
top, and four feet high, lined with dry brick, was 
first sunk to its full depth in a convenient portion 
of the bottom of the shaft, the bottom of the curb 
resting about two feet in a bed of gravel composed 
of stones about three inches in diameter. A num- 
_ * November 1, 1879, the writers were appointed engineers 
in charge of the work. . 
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gallons per minute. It was found that the sand 

came through the well with the water, at the rate 

of about four cubic feet per day. The well was 

filled with dry stone, but this only partially re- 
‘tarded the sand. 

Astand-pipe, twelve inches in diameter, was then 
carried up from the bottom of the well for twenty- 
five feet, then a reducer for five feet seven inches, 
then a pipe four inches in diameter to above the 
level of high water. The water rose in the 
stand-pipe to a level of nine feet below the surface 
of mean high water, and then rose and fell in ex- 
act proportions, but not to the same extent as the 


eted to the shell. The door is braced by strap 
hinges 3 inches wide, and 3% inches thick, extend- 
ing all the way across the door ata distance of 10 
inches below and above the top and bottom of the 
door, and by two pieces of 4-inch T iron, also ex- 
tending entirely across the door at a distance of 1 
foot 6 inches below and above the top and bottom. 

The air-lock is used for the transmission of men 
and materials, but it has been found to be too 
small. Other air-locks will be built vertically be- 
tween the shaft and the river, to receive the ma- 
terial, leaving the present lock for the men alone. 


EXCAVATION, 


The material through which the tunnel is built 
| is a tenacious silt, weighing about 100 pounds to 
the cubic foot. It seems to be impervious to both 
water and air, yet when thoroughly mixed with 
water, it becomes a semi-liquid mass, which is 
easily handled. 

An opening was made in the side of the 
shaft to receive the air-lock at the top of 
the old false work, 23 feet below mean high 
water. When the silt was first exposed, it 
was stiff, and comparatively dry. It could 
be molded like putty, however, and had the 
same moist feeling as that material. 

After the silt in this opening had been exposed 


three or four days, it began to soften and show a 


| tide in the river, the differences of level in the pipe | tendency torun. The air pressure was then put 
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END VIEW oF AIR LOCK. 


| being about one-third those in the river ; this con-| on, and this tendency was immediately checked. 
tinued until the first rings of the completed tunnel| The first excavation under air pressure was made 
were built, as hereinafter explained, and the bed-| Dec. 28, 1879. The company hoped at that time 
sand struck. to be able to build a single double-track tunnel 
As soon as this 9ed-sand was struck, the water | across the river of the same size as the approaches, 
‘came into the tunnel from the sand at the rate of | to wit, 24 feet high, and 26 feet high in the clear. 
about 5 gallons per slaves the air sessute was |An opening was, therefore, commenced by ¢x 
| then increased, an e inflow I I en ee 
\in the stand-pipe, however, began to blow out oun at ar” r. ee eb 
| with —_ violence, the spray being driven from | Stauffer, C. 
| 15 to 20 feet above meanhigh water. A cap was | Paper on compressed 
then put on the stand-pipe and the, water confined. | Piication 
‘It has ever since used as a reservoir, from the success of the work 





Brite x No. CLXXIL., and to 


‘endurance, a large portion of 
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cavating around the exterior wall of the shaft, ex-| are fastened tc 
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tending the heading a few feet from the shaft. | inch bolts 9 inches apart from centres. 


The air escaped somewhat a the brick and 
between the soil and the wall. Timbering was re- 
sorted to to protect the roof, but on Jan. 2, 1880, 
the excavation only amounted to 15 feet in width, 
6 feet in height, and 4 feet in length. 

No effort had been made — these four days 
to protect the surface of the silt 
the air, and the result was peculiar. At first no 
effect could be observed, but after a few days of 
exposure little holes about the size of a pin began 
to develop. A day later slight cracks appeared, a 
day later these small cracks concentrated into 
several large cracks, and as the air — up 
through them, lumps of the silt from a few inches 
to a foot in diameter, fell from time to time. At 
the end of the fourth day, these falls became more 
frequent, and half a day later the whole had grad- 
ually fallen. 


We found that these cracks had extended up-| 


ward about two feet through the silt to the loose 
filling above, which had been carried down during 
the sinking of the shaft, and the water had com- 
menced to flow freely through these cracks in the 
silt, The effect of water on this silt is different 
from that on ordinary clay, the silt in this respect 
being similar to quicksand. Instead uf remaining 
hard and lumpy, the material, when exposed to 
running water, dissolves and flows readily with the 
water. 

These experiments gave a very fair idea of the 
materials to be handled and the difficulties to be 
encountered. On Jan. 5, 1880, work was recom- 
menced. 

Plates for an iron tube 8 feet long and 6 feet 4 
inches in diameter were ordered, the plates to be 
half an inch thick. 2 feet 6 inches wide and 4 feet 
jong, with 3 inch angle iron flanges riveted to the 
four sides of the plate. 

While these were being prepared, an excavation 
was made 30 feet in width, extending from the 
east side of the shaft about 20 feet toward the 
river and to a depth of 9 feet below mean high 
water. The material excavated was all loose ash 
filling. At the depth of 9 feet below mean high 
water, canvas was carefully spread over the bottom 
of the excavation and carried a few feet up the 
outside walls of the shaft. Heavy timbers, thirty 
feet in length, were then laid across this canvas to 
hold it in position, and to assist in supporting the 
refilling which was immediately replaced. 

While the roof was falling, on Jan. 2, the door 
of the air-lock at the tunnel end was closed, and 
the débris kept it shut. By the use of an hydraulic 
jack, however, it was forced open about 10 inches, 
when the water came pouring through the lally 
open door at the rate of about fifty gallons per 
minute. Compressed air was then applied and the 
flow of water checked, the glass bull’s-eye in the 
door knocked out and through this opening suf- 
ficient material was excavated to enable the work- 
men to open the door. 

On Jan. 13, 1880, the air was again put on at 8 
a. m., and on Jan. 16, at 5 p. m., the first ring in 
the temporary entrance to the tunnel, 6 feet 4 
inches in diameter and 4 feet in length was in 
sition. At noon onthe same day, thesecond ring 
was commenced; at 9 a. m. on the following day it 
also was finished. 


IRON SHELL AND BRICK LINING. 


A series of iron rings were then built 2 feet 6 
inches wide, each succeeding ring increasing about 
18 inches in diameter until the full diameter of the 
tunnel was reached. These rings were joined only 
at the top, which descended so as to meet the pro- 
posed grade of the tunnel. 

Feb. 3, the 11 rings of the eee were 
in position, and the irregular spaces between the 
rings forming this entrance were temporarily filled 
in with concrete. 

Feb, 9, the first plate was placed in position in the 
most northerly of the permanent tunnels under 
the river, and since that time the work has been 
gradually systematized and has gone on rapidly 
and smoothly. During the first week the advance 
was hardly 1 foot per day, but at present the rate 
is 4 feet in each 24 hours. 

The plan of advancing the work has been as 
follows : 

_ To construct a series of iron rings each 2 feet 6 

inches wide, well bolted together, and forming, 

when completed, an iron shell or tunnel in itself, 

—s follow up immediately with the lining of 
rick, 

The rings in the permanent tunnel are com 
of plates of weeeasa icon 3¢ of an inch thick, and 
2 feet 6 inches wide. There are 14 plates in every 


ting, the 6 top plates 3 feet in length, and weigh- | 


mg about 170 pounds each, and the remaini 
plates 6 feet in length and weighing about 
pounds each, These weights include the 3-inch 
angle-iron that is riveted on the sides and ends of 


each plate, the rivets being 14 an inch in diameter, | 50 years of age, and violent exercise is discouraged | 
Nadiad Gieauhan apart front ouekons. The plates ‘on their emerging from the lock. 


and p 


rom the effect of | 


267 


ther, so as to break joint, with 94 | The work is prosecuted day and night in three 


shifts of eight hours each, but at the end of four 


The bricks are hard burnt, of good quality, laid | hours the men come out into the open air for meals 


in the best Rosendale cement, in the proportion of 
1 of cement to 114 of sand. 


THE HEADING. 


| The heading is advanced as follows: 

The face of the heading is always the exposed 
| silt which is so stiff when under the air pressure, 
| that it cam be cut in benches as a series of garden 
| terraces, and also into steps rising from one terrace 
{to the other. An average slope of about 45 is 
usually left on this face, and the excavation for 
| and the building of the rings always commence at 
| the tep of the tunnel. Usually 5 rings are build- 
ing at the same time, each one of the 5 rings to- 
ward the rear being more nearly completed than 
the ring directly in front of it. 
require some slight support, but the others are 
easily held in position by the air pressure, the bolt- 
ing to adjoining plates, and the support received 
— resting the plates directly on a bed of the 
silt. 

The bracing and timber ordinarily used in tun- 
neling are not required on this =e Some 4x6 
inch timbers are thrown across from the end 
flanges of the iron plates in order to have a plat- 
form for convenience of access to the different 

rts of the work, but these are not relied upon as 

races. 

The a received from compressed air is not 
simply a theory. A short time ago when the head- 
ing was about 150 feet from the shaft, the bottom 
being 54 feet and the top 32 feet below mean high 
water, and a pressure had been used of 18 pounds 
per square inch, every thing appeared to be work- 
ing so well that it seemed as though a less press- 
ure might suffice; it was therefore reduced to 15 
pounds per square inch. Within a few hours the 
timbers in use for platforms began to show signs 
of buckling, some of them bending as much as 2 
inches. The pressure of 18 pounds was then re- 
sumed, and has since been maintained and no ap- 
preciable settlement of the plates has been observed 
up to this time. 

The material excavated from the tunnel is not 
carried through the air-lock. About half the silt 
is blown out of the tunnel. It is first reduced to a 
semi-fluid consistency by mixing 4 cubic feet of 
silt with 1 cubic foot of water, around the open 
mouth of a 6-inch pipe which extends from the 
tunnel through the air-lock to the lower part of 
the working shaft. A stop-cock on this pipe is 
then opened and the air in the tunnel allowed to 
escape and carry the silt with it. The remaining 
half of the silt is removed to the completed portion 
of the tunnel, where it will be allowed to remain 
until the approaches are completed, when it can 
be more economically removed by cars. There is 
still another reason for leaving this silt in the tun- 
nel. It is known that arod can be easily driven 
through the silt provided it is not allowed to re- 
main at rest any length of time; when this occurs, 
however, the silt becomes so compact around the 
rod that in a few days it is almost impossible to 
move it. In many of the piers we have along our 
Jersey City and Hoboken sbore fronts, the piles 
have been simply pulled down their full oom 
from 50 to 70 feet, by an ordinary tackle. They 
do not rest on hard bottom, and if they are a little 
too low for the string-piece, are immediately raised 
in the same way, and in a few days the friction of 
the silt becomes so great that they cannot be 
moved. By leaving sufficient of the waste material 
in the tunnel so that the specific gravity of the iron 
shell and brick work added to that of the silt in 
the tunnel, shall equal the specific gravity of the 
total excavated material, there is no disturbance 
in the surrounding silt. The latter gradually set- 





tles around the outer portions of the tunnel and | 


holds it fast in position. 
ATMOSPHERE IN THE TUNNEL. 


Records taken to date show that the thermome- 
ter inthe tunnel alwaysstands about the same— 
72° Fahr.—whatever the temperature outside may 
be. At the bottom of the heading it is about 66°, 
and at the top 50 feet back from the silt it is about 
76°. The air in the tunnel is very and pure 
since the electric light has been introduced, but the 
lime-water test is still continually applied. Venti- 
lation is provided by continually forcing pure air 
into the tunnel and forcing the foul air out with 


the silt through the blow-out pipe and through the | 


The first 4 plates | 


; and 5, inch in diameter. 








or for changes of shifts. 

The electric machine and lamp is furnished by 
the United States Electric Lighting Company, 
under Hiram 8S. Maxim’s patents. It lights up the 
tunnel very brilliantly in the immediate vicinty of 
the lamp, but at a distance of from 75 to 150 feet, 
however, depending upon the clearness of the 


) atmosphere in the tunnel, its illuminating power 


is to a great extent lost, and candles or other lights 
have to be used. About 213 horse-power is re- 
quired to drive the electric machine supplying one 
lamp. The generator makes 1,050 revolutions per 
minute. When two lamps are running, 5 horse- 
power is required to cause the same number of 
revolutions. The Wallace coppered carbons are 
used in the electric lamp. They are 12 inches long 


The candles used are the ordinary coach candles, 
71g inches long and 114 inches in diameter, weigh- 
ing about 5 ounces. By experiment last week it was 
found that these candles burned 1 inch in 1 hour 
and 40 minutes in the tunnel. The same candle 
was then lit outside of the tunnel and took exactly 
the same time to burn the next inch. This experi- 
ment was repeated with another candle and the 
same result obtained. 

We have two air compressors which we use 
alternately. First, a jediibastine Clayton com- 
pressor with two air and two steam cylinders, each 
10 inches in diameter, dnd 13 inches stroke. It 
compresses theoretically 2.53 cubic feet of normal 
air at each revolution, but, practically, about 1; of 
this amount is lost, and we only obtain 1.65 feet of 
normal air at each revolution. 

Second, an Ingersoll rock-drill compressor, also 
double acting, but with single cylinders, the 
diameter of the steam cylinder being 10 inches and 
of the air cylinder 12 inches, and the stroke of both 
12inches. Theoretically it compresses 1.57 cubic 
feet of air at each revolution, but, as in the case of 
the Clayton, there is here also a loss of about ly, 
and we only obtain 1.05 cubic feet of normal air at 
each revolution. We are now delivering into the 


| tunnel each 24 hours, about 83,000 cubic feet of 


normal air under a pressure of 18 pounds per 
square inch. In order to accomplish this, the 
average number of revolutions of each compressor, 
when running alone, is, for the Clayton, 35, and 
for the Ingersoll, 55. This amounts to abont 125 
cubic feet of normal air per hour to each man at 
work in the tnnnel. All this air is doubly washed, 
first as it is drawn into the air cylinders of the 
compressors, and again as it is passed through the 
water into the lower portion of the air reservoir. 

About 11 horse-power is required to run the 
Clayton compressor at the speed given above, and 
8 horse-power for the Ingersoll. Each requires 
about 75 pounds pressure of steam on the boiler 
and 34 pounds on the piston. 

Last week, telephonic communication was es- 
tablished between the tunnel and the surface. The 
Bell telephone and the Blake transmitter, are used, 
and so far they have worked very satisfactorily. 

Up to this time the work has been confined to 
the shaft in Jersey City, the temporary entrance 
to the tunnel, and the north tunnel under the 
river, which latter has now been driven 230 feet 
from the easterly face of the shaft. It is proposed, 
however, to immediately commence the south tun- 
nel and carry on both simultaneously, also to build 
the connection between the shaft and the double 
tunnels. The work on the New York side has 
necessarily been delayed on account of lack of the 
requisite legislative permission. This having heen 
obtained, it is proposed to start the shaft in New 
York without delay, and to work both tunnels 
thence under the river to meet those coming from 
New Jersey, and to build the New Jersey and New 
York approaches. 

Details of the cost of the work, the location of 
the New York approaches, and the uses to be made 
of these tunnels have not been considered in this 
paper, but they will be presented on some future 
occasion if so desired by the Society. 

To Dewitt C. Haskin is due the credit of origi- 
nating and carrying into successful operation this 
peculiar system of tunneling. 

- =>: > «+e - 

An exchange says: ‘‘ On the slopes of the volcano of 
San Salvador, in Central America, exists a curious in- 
termittent spring. It is known to the natives of the 


pipe furnishing the air necessary to run the force- |country as the Rio Huido, or fugitive river. During 


pump, by lock 


and to a slight extent by leakage | seven eonsecutive years sufficient water flows from it to 


along the bulk-head and the temporary entrance | form a veritable river, when, at a fixed time, the water 


| to the tunnel. 


“— their daily air-bath. 


No injurious effect.has been observed upon the 
| workmen; on the contrary, they seem to rather | 


sundenly disappears, and the bed of the river becomes 
dry and dusty. At the end of another period of seven 
years the water again commences to flow from the 


is taken to avoid the employment of men of | *PTimg- A period of flow covered the years from 1966 
irregular or dissipated habits and of men of over | to 1873, and was succeeded by a period of dryness from 


«l 


1873 to 1880. In January of this year the water 
promptly reappeared.” 
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SPECIFICATIONS FOR A PUMPING-ENGINE 
FOR THE BUFFALO CITY WATER-WORKS, TO 
PLACED IN THE TOWER PUMPING-HOUSE (SO 
CALLED) OF SAID WATER-WORKS, IN THE CITY OF 
BUFFALO, 

(See advertisement.) 


Parties offering proposals to build said engine, 
will furnish plans and specifications of the engine 


they propose to build, sufficient to explain its con- | 


struction and working. 

The engine required must be a compound engine 
of approved form and principle. 

The amount of water to be delivered each twenty- 
four hours must not be less than fifteen (15) mil- 
lion gallons, against a pressure per square inch of 
seventy (70) pounds, with a piston speed not to ex- 
ceed one hundred and ten (110) feet per minute, 
under a boiler pressure of sixty (60) pounds of 
steam. 

Tne engine will require to be so arranged and 
constructed as to pump either against a water 
pressure of seventy (70) pounds per square inch 
directly through the mains, or into the reservoir, 
as may be required—the pressure to be changeable 
at the will of the engineer in charge of the 
engine. 

The engine will be required to perform a duty 
equivalent to lifting ninety million (90,000,000) 
pounds of water one foot high with one hundred 
(100) pounds of coal, with a steam pressure not ex- 
ceeding sixty (60) age per square inch. 

The engine to be delivered and set up in the 
lower pumping house of said water-works, upon 
foundations prepared by the water commission- 
ers, said foundations to be prepared after plans 
furnished by the contractor, without cost to the 
city. Said contractor shall likewise furnish all 
necessary holding-down bolts and washers, to be 
built in said foundations, for securing the engine 
firmly to the foundations, at his own cost and ex- 
pense. The floor space, and height of engine, to 
be stated in specifications, 

The contractor shall, after setting up said engine, 
put it in operation, and continue to run sr operate 
it until the commissioners shall be satisfied to 
place an engineer in charge of it; but the act of 
placing an engineer in charge of running the 
engine shall not in any wise be construed as an 
acceptance of the engine, until the test shall be 
made by suitable persons as to the fulfillment of 
the required duty, the completeness and workman- 
ship of the engine, the quality and suitableness of 
ali material, and all other things combined toa 
just and true fulfillment of these specifications, or 
whatever may have been omitted in the wording 
or requirement of these specifications, necessary 
to complete and deliver a durable and first-class 
engine of the given capacity specified above. The 
experts or parties to make the above test shall be 
agreed upon by the commissioners and contractor; 
the expense to be equally divided between them. 

The material used in the construction of the en- 
gine must be of the first-class, each of its kind ; 
and the workmanship and finish must be first- 
class in every particular, with suitable steam, 
vacuum anid water pressure gauges, a revolution 
counter, and oil and grease cups attached. 

The steam cylinders to be clothed first» with a 
sheet of asbestos felting, and said felting covered 
with staves of black walnut, not exceeding two 
and one-half inches in width, neatly finished, and 
both coverings secured to the cylinders by metal 
bands, nickel-plated, and a sufficient number of 
screws, heads nickel-plated, to hold both coverings 
firmly in their place. 

The engine to be completed, delivered, set up, 
and in operation on or before the first day of 


March, 1881, and payment to be made for the same | 


when so a and accepted as per the re- 
quirements of these specifications. he steam- 
pipe will be brought into the engine-room within 


a reasonable distance from the engine, prepared | 


for connection, likewise the water discharge or de- 
livery main for connection with the pumps, by 
the commissioners. The contractor tofurnish and 
put in between the pumps and the delivery main a 


suitable check-valve, and make the connection | 
complete between the pumps and delivery main- | 


pipe. 

A bond indemnifying the city of Buffalo, with 
two acceptable sureties, in the sum of twenty- 
tive thousand dollars, as a guaranteeof the fulfill- 
ment of the contract and specifications in every 
particular, and against loss or damage accruing 
from any violation of patents, or patent appen- 
dages to said engine will be required. 

Address all inquiries to Board of Water Com- 
missioners, Buffalo, and send sealed proposals on 
or before 9 o’clock a. m., the second day of Sep- 
tember, 1880, 

OFFICE OF Buffalo, 
August 2, 1880, 

J. N. SCATCHERD, 
GrorGe TRUscorTT, » Commissioners, 
L. P. ReIcHERT, } 


WATER COMMISSIONERS, 


FOREIGN INTELLIGENCE. 
BE | 


 M. Colladon has written a paper ‘‘On the Meeting of 
the Two Advance Galleries of the Great St. Gothard 
Tunnel,” which gives various interesting details, includ- 
| ing the volume of water in the south gallery, which 
| reached 50 gallons per second. The difference of level 
| at meeting was not over 3.9 inches ; the lateral devia- 
tion less than 7.9 inches. The total length measured in 


| the tunnel was 26 feet less than that calculated met- 
| ically. The official statement made by the 8 Fed- 
eral Council shows that the cost of the St. Gothard Tun- 


| nel from the commencement up to March 1, was 45,- 
| 600,000 franes, or $8,664,000. e work on the Airolo 
| Side cost rather less than on the Géschenen’ side, the 
amounts expended being 21,800,000 francs and 23,200,- 
000 francs respectively. The difference about corre- 
»onds with the different lengths done on the two sides, 
b 


a perties from the Géschenen being rather more than 
alf. 


To prevent the chance ofa train running. the 
danger signal during a fog or snow-storm, without the 
engine-driver seeing it, the Northern Railway Company 
| of France has recently adopted the plan of having a 
| Steam whistle on the locomotive, worked bp a current 

of electricity controlled by the signal. .The whistle is 
| connected with an insulated metallic brush placed under 
| the engine; and between the rails there is fixed a pro- 

ecting contact bar, faced with copper and seven feet 
ong, which is swept by the brush when the train Ss. 
This contact-piece is connected to the positive pole of a 
voltaic battery, the negative pole of which is in com- 
munication with a commutator on the signal-post, from 
which a wire leads to the ground. So long as the signal 
is at ‘‘line clear,” the e of the brush over fixed 
contact produces no result; but when the signal is set to 
‘“‘danger,” the commutator brings the negative pole of 
| the battery in direct communication with the ground, 
and on the brush passing over, the contact completes 
the electric circuit, and causes the whistle to be sounded, 
| thereby alarming the driver. 


| To the objections raised by certain explorers, that a 

railway across the Sahara would be buried from time to 
time in sand, and that the savage inhabitants of Africa 
would interfere with the construction and operation of 
| the line, even if it were desirable as a commercial enter- 
| prise, its French promoters reply that the inconvenience 
from sand can be but slight compared with that from 
snow on many of the Amefican railroads; and if it 
should prove serious, the same mode of protection by 
sheds can be employed against simoons, which is found 
so useful against winter storms in the Rocky Mountains. 
As to the natives, they will soon learn that passenger 
trains are not sent to provide them with ‘ meat,” and 
annoyance from them will cease. All this seems rea- 
sonable enough, and there is no question that Africa is 
on the brink of a vast and rapid development. Already 
the route which Stanley pursued so painfully is practi- 
cally open to travel. ny others are being established ; 
and if we are not mistaken, railway supplies have re- 
cently been shi ~_ to Zanzibar, for use upon the conti- 
nent. We confess to personal disappointment at seeing 
the prospect of the Saharan sea fade away. To say noth- 
ing of the amelioration which it was expected to work in 
the summer climate of southern Europe, the thought of 
having to traverse the desert by laud instead of water, 
even in a railway car, has littte that is attractive.— 
American Architect. 


| 
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GENERAL INTELLIGENCE. 


&2 We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 





GAS AND WATER. 


The distributing system of the water-works of North- 
hampton, Mass., is being extended. 


London East, Canada, has decided in favor of inde- 
pendent water-works, and against incorporation as a 
town. 


At a recent meeting of the Council’s Water Com- 
mittee of Philadelphia it was resolved to re-advertise for 
proposals for new boilers for the water department. 


There are entire streets in that part of Springfield, 
Mass., known as the Hill, which are not supplied with 
water. It is probable that a considerable appropriation 
will be made to remedy this evil. 


The artesian well at the new shops at the St. Paul 
Railway, in Milwaukee, is now bored to a depth of 775 
feet. ‘The drilling at present is through rock, and is pro- 
gressing at the rate of about eight feet a day. 


A contract has been entered into between residents of 
Pawtuxet, town of Cranston, R. L., and a Boston party, 
| or parties, to furnish and lay six and eight inch water- 

pipe, to the extent of about ten thousand dollars, in 
da a Water is to be taken from the Providence 
WOrks. 





Mr. Wm. Henderson, as trustee of the first and second 
| mortgage bondholders of the Indianapolis Water-W orks 
Company, has taken initial proceedings for a foreclosure 
of the mortgages, which amount in the aggregate to 
$850,000. He has obtained possession of the works and 
offices, and thinks the eutire property will sell for not 
| Jess than $500,000, and possibly for enough to cover the 
whole indebtedness. 





ro Coolidge and C. F. Fitz, was chosen. 


| cost of piping the town and intreducing 
at the cost of supplying the town with water by an 


have 


in the new extension to its water-works. 
is to be taken from Otsego Lake; the inlet pipe extends 
2,000 feet up the Susquehanna River, and an additional 
2,500 feet into the lake, at a depth in this latter of 30 
feet beneath the surface of the water. 
ton is furnishing the engines; the work is being done by 
the water company under the superintendence of P. H 








The citizens of Watertown, Mass., held a tow 
ing on the 29th ult., and a new water committe. 
of D. B. Flint, A. O. Davidson, Thomas |; 

L The cx 
tee is to ascertain upon what terms a contract . 
made tosupply the town with water, and t 


meet- 
com- 
avan, 
mont 
an he 
O report the 
Water, also to 


lependent system. 

The Citizens’ Steam and Gas Company, preparatory 
to the introduction of steam heating into Lynn, Mas 
has awarded its contract for boilers to the Whittic: 
Machine Company, of Boston ; for street mains, to f°. | 
Massey & Co., of ig 3 mg Towa ; for pipe and 
boiler tubes, to National Tube Works of Boston. The 
boiler house will be of brick, one and a half stories jyich 
12470. Work will begin on it next Monday. [tj. 
proposed to let steam into the street pipes on Oct, |. 


Dispatches from Montreal, Canada, dated August 24 
state that the Water Department has been of late [us 
with an attempt to clean the new aqueduct, but have 
found the matter much more difficult than was antic 
pated. Yesterday evening one of the heavy mains near 
the wheel-house burst, doing considerable damage, ani 
the chairman of the water committee says the aqueduct 


banks have fallen in to some extent in some places. Mr. 


Lesage, the superintendent and engineer of the Works. 

has the affair in hand, and believes it is under contro! 

with ociad or no damage compared with what micht 
n. 


The Boston Journal, in regard to gas at Ocean Spray. 
says: “ For some time past residents of this summer ro 
sort have noted the presence of gas when sinking wells 
for drinking water, and a day or two since Mr. Jessop, 
one of the residents, conceived the idea of boring « 
greater depth than has been done before, and see what 


the result would be. He accordingly commenced opera 


tious, and when at the depth of 80 feet there was a sud 


den fall of the machine used some six feet further, and 
gas in considerable quantity came to the surface. When 
our informant left, the gas was burning at a height of 
three feet, and, from its force, seemed as though it was 


inexhaustible.” 


Cooperstown, N. Y., will spend about $30,000 in all, 
The supply 


R. H. Worthing 


Baerman, who designed the work, and who is also the 


engineer of several water-works in northern New York. 


The towns of Nerwich (Chenango County), and 


Oneonto (Otsego County), N. Y., are having surveys 


made for water-works under the direction of P. H. 


Baerman, Hydraulic Engineer. 


Considerable repairs have been made to the head 
works of the Victoria, B. C., water-works. The dividing 
wall, which is 140 feet in length, fifteen feet high, seven 


feet wide at its base and two feet six inches at the top, 


has been reconstructed throughout, the foundations be 
ing blasted out of solid rock. Both the filters have been 
rebuilt and enlarged, the west one improved by blasting 
out 200 cubic yards of rock, and filling in with proper 
filtering material. The area of filterage is now double 
what it was before. Considerable blasting has also been 
dene in the receiver, which now contains water about 
ten feet in depth and as clear as crystal. The head 
works have been placed ina much more satisfactory 
condition than ever before, by the careful expenditure 
of $5,900. 


Turners Falls, Mass., is endeavoring to get itself well 
supplied with fresh water for household purposes, though 
bly a large reservoir will soon have to be built, into 
which the water from the river can be pumped and dis- 
tributed through the town, as used to be done at 
Holyoke. Engineer William P. Crocker is putting in 
water-works which will meet the wants of the village 
for some years. A 12-inch pipe is laid past the rear of 
the foundry to L street and up as far as the Second 
street main, which it sappties, and a large Crocker pump 
will fo the water during the night-time to the 
reservoir on Seventh street. The paper compaay is also 
building a large reservoir for spring water at Montague 
City, and is laying pipe from it to its mill, for manu- 
facturing purposes. 
To erect entire new pumping-works for Chicago, would 
inyolve an outlay of $727,919, as shown by the estimate 
of the city engineer. The completing of the pumping- 
works, as originally contemplated, would cost $373,269, 
a difference of $354,680. The committee on fire and 
water, to whom was referred the communications of the 
mayor, the city engineer, and the Citizens’ Association 
in relation to increasing the capacity of the water- 
works, recommend that the commissioner of public 
works be instructed to take immediate steps for the con- 
struction and erection at the west pumping station at 
the earliest practicable time, of a pair of pumping en- 
gines, having a combined capacity of not less thav 
thirty million gallons daily, also for the construction of 
the necessary Sundations, the suitable extension of the 
present building and for other ag aged appurtenances. 
And further that special —— be solicited for the 
work and engines required. A minority report advising 
the acceptance of the citizens’ plan was also received. 
Action was postponed until next meeting of the Council. 
The Commissioners appointed to examine the Ped 
regulho reservoirs of the Rio Janeiro Water Works 
failed to agree as to the cause of the accident, and have 


The Shields pumping-engine, intended to force the | handed in separate opinions, but at the same time have 
water into Eden Park reservior, in Cincinnati, devel- | agreed as to the measures to be adopted to repair the 


oped in a recent trial enormous strength and worked 
easily. The steam-cylinder jis 100 incbes in diameter 
| and 12 feet stroke, working a pump 12 feet by 40 inches, 
| and lifts and forces 2,000 gallons of water at each revy- 


ohation. The engine was designed by George Shiel 
| of Cincinnati, or was built by mechanics of that ay. 


| dam 


. The report of Mr. Milnor Roberts, of this city, 
is published in fuli in the Rio News of July 5: the 
opinions of the other sveinesr are published in the 


same of June 24. Roberts attributed the 
crack to the slight but 1 settling of the main 
walls, pillars and concrete bottom, probably aggra- 
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gated by the fact that the works were submitted tothe | daily. The City Solicitor denies that there was even an | 
eof water before being in conditions of perfect so- | implied contract, and a suit may result. 


Patty . The bill is well adapted for the p 
reservoir, and if the 


of a 


meable at a slight expense and can be made ae | 
uu 


safe. In his detailed report, Col. Roberts attributed the 
unequal settling of the wall principally to the fact that 
there was an abrupt difference of one and one-half 
metres in the foundation at the northwest angle, and the 
wall was built up by a single offset instead of several 
offsets to divide ressure. This caused an unequal 
settlement of the wall and a co uent break at the off- 
set. He recommended that the wall should be sustained 
by buttresses, that the thickness of the concrete bottom 
should be increased, and that the work should be com- 
ly finished before water should again be admitted. 
‘or the u reservoir he recommended that the whole 
bottom be puddled with clay before laying on 
the concrete or buil ig tw pillars, and that it should 
be tho ly tested before building the pillars and 
roof, the plans of which he does not approve. 


From July 1st, 1879, to July Ist, 1880, the following 
amount of rain, in inches, has fallen per month at the 
Flat River reservoir, about one and a half miles west 


of Washington Village, Coventry, R. L. : 





Month of July, 1879..... Ss . 3.62 inches 
a 4% * 
. Sept. » 68 7 
a 0.94 _ 
+ ne 2.00 
Dec. “ 2.11 
Jan. ** 2.49 
Feb. 2.21 
Mech: “* 2.11 
April “ 4.42 
May 0.91 
EST et NebRa Seeks ce ebnshaaet es scet $45 
Tvtal rain-fall for the year ................. 31.18 inches 
The minimum for the locality of Providence, 
for a term of years, has been found to be...... 59.51 inches 
The maximum for a like period................. 54.17 inches 
Mean annual for same period................... 41.54 inches 


Hence the rain-fa}l for above locality of Flat River 
reservoir for above period of one year, from July, 1879, 
to July, 1880, was almost down to the minimum, and 
only three-quarters of the mean annual, and only about 
57 per cent. of a maximum rain-fall. This shows the 
above year to have been one of the dryest. The above 
does not include the snow-fall, but that was very light. 
Tae rain-gauge used was purchased of the Signal Bureau 
Service, and is correct. is may be of some interest to 
the mill owners on the south branch of the Pawtuxet 
River, and a fair measure of most of the area of Rhode 
Island, and therefore may be of some general interest. 
And as the city is supplied from the Pawtuxet River, it 
would be possible to form an approximate idea of how 
much surplus water there is now in a very dry year, 
a minimum period of water supply, after the wants of 
Providence are all supplied.—Providence Journal, Aug. 
2, 1880. 


—— eco — 


ELECTRICITY. 


On the 2d inst. an ordinance was introduced in the 
City Council of Chicago, looking to placing all telegraph 
and telephone wires in the ground. It was referred to 
committee. 


CINCINNATI, July 31.—A company, the capital stock 
of which is ar owned here, is negotiating with the 
cable companies for the lease of a line for eight days for 
the purpose of testing experiments for telephonic com- 
munication with Europe. It is believed that the new 
French line will be secured. The arrangements, it is 
thought, will be completed in a few days. The process 
upon which the proposed work is to be done is based 
upon the Orangbough invention of 1868 and the recent 
Klemm patents. Ample capital has already been raised 
for completing the plan. Several Eastern influential 
business men are associated in the enterprise. The tests 
will be made from New York City. Only the combi- 
nation of the two systems mentioned will be tested, to 
the exclusion of the Bell, the Edison, or any of the in- 
struments now in active use, as the new company claim 
that they are actually wnat ge upon a priority of 
invention, and the question will probably be tested in 
the courts. Six of the most eminent patent lawyers of 
the United States have been already retained by the 
Cincinnatians. The capital raised for the experiment is 
$500,000. 

picts stiaietaianices 


STREETS, DRAINAGE, ETC. 


Brooklyn, N. Y., is waking up, none too soon, to the 
fact that her sewerage system needs a thorough over- 
hauliug. 

Columbus, O., advertises for proposals for furnishing 
the materials and doing the work of grading and paving 
streets ; bids received by Johu Graham until Aug. 16. 

The Aldermanic deputation from London, Canada, to 
Chicago, returned on 27th ult. They are divided in 
— regarding the value of the cedar block pave- 
men 

Detroit recently received proposals for street work, 
the lowest prices being : for excavation, $0.36 per cubic 
fo ; curb-stone, $0.36 per lineal foot ; paving, wood, 

1.00 per square yard ; paving, cobble stone, $1.01 per 
square yard. 

New Orleans has neither cellars nor sewers. because 
the city rests on a substratum of marsh. The gutters 
have carried off the drainage, or failed to do so, accord- 
lng to the frequency of rains. The Sanitarians, a local 


society for the rvation of health, bave now brought 
a steady flow of water from the river through most of 
the streets. 
€ H. Corliss, of Providence, has made two en- 
gines with boilers for the city of Boston, under what he 
gins was a contract with Qunetiiee Se irperes 
though none was made ‘or - 
000, each with a lifting capacity of $6 000,000 gallons 





a 


The City Council of Chicago in the last appropriation 


mason’s work has been done as it | pili set apart $200,000 for sewerage extensicn, with the 
should be done the reservoir can be rendered imper- | condition that $100,000 of it nauk 


i be used in construct- 
ing main sewers on Leavitt street from Twenty-sixth to 
Twenty-second street, on Twenty-second street from 
Leavitt street to Central Park avenue, and on California 
avenue from Twenty-second street to Kinzie street. The 
cost of all this work would be about $300,000, but Mr. 
Waller will advertise for bids to do all that $100,000 
will do, and the money will be expended this year. 


The City Council of Providence, R. L., has ordered the 
repaving of Westminster street with nite blocks, 
the work to be done under the direction of the City En- 
gineer, by contract with the lowest responsible bidder; | 
the cost not to exceed twenty-two thousand dollars. | 
This work has been, or soon will be, let. Certain owners 
of estates fronting on the street wish it paved with | 
asphalt-block pavement (same as about City Hall), | 
rather than the granite-block pavement. The following | 
is correspondence on the subject: 


Provipence, July 31, 1880. | 
GENTLEMEN : Please give us, at your earliest convenience, | 
answers to the followiog questions : | 
1. The price per square yard for which yon will contract | 
(giving satisfactory sureties for the faithful performance of 
the contract) to take up the present cobble-stone pavement 
on Westminster street, between Exchange and Walker 
streets, and lay thereon the asphalt-block pavemen*, doing 
all the work of removing old materia! and carting same to 
the city yard and excavating road-bed 
2. tiow long notice will you require to commence the 
work ? } 
3. How much time would you require to complete the 
work ? Respectfully, 
J. B. Barnaby & Co., 
Henry T. Root, 
Groree H, SLADE, 
CALLENDER, McAusLAN & TRovuPE. 
To the Compressed Asphalt Block Co. 


Tae Compressep AspHALT BLock Co., | 
Provipence, R. L, Aug. °, 188u. | 
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other experimenter in 1878, lead him to the important 
conclusion that iron subjected to the ordinary strains of 
properly designed bridges dees not deteriorate with 
age. 

The contract for furnishing iron for the street bridges 
upon the approaches of the East River Bridge in this 
city and Brooklyn, ‘has been awarded to Cofrode & 
Saylor of Philadelphia at 4.63 cents per pound. They 
originally bid 4.23 cents per pound, but as a meeting of 
the trustees of the bridge was not held for some time, 
and the price of iron advanced, the bidders notified the 
trustees that they must increase their bid 40-100, As 
there promises to be a still greater advance in the price 
of iron, the ofticers of the bridge have awarded the con- 
tract without submitting it to a meeting of the trustees. 


The plan for the Illinios Centrai viaduct across Michi 
gan avenue and the tracks of that road to the lake, con 
stituting an extension of Randolph street, Chicago, are 
practically ready for submission to the city public works 
department for approval. The west end of the viaduct 
will abut against the east line of Michigan avenue. 
The approach, which is to have a grade from Michigan 
avenue of seven and a half feet to the hundred feet, will 
be constructed of cut stone. The roadway will be 
twenty feet wide, with a foot-path five feet in width 
along the south edge, the remainder of the full breadth 
being occupied for parapets and railings. Six ornamen 
tal gas lamps resting upon stone pedestals, will light the 
roadway and footwalk between Michigan avenue and 
the east end of the approach. The parapets are to be 
finished in ornamental style. The approach at the lake 
end of the viaduct will also be built of stone, but its 
length will not exeeed fifty feet. The iron structure 
between the approaches will have a total length of 1,375 
feet, and will be of the model known as the Pratt truss 

| This structure consisting of twenty-three spans will rest 
upon the iron columns. The floor of the viaduct will be 
| nineteen feet above the railroad tracks. There will 
| be two gas lamps upon every cther span. In order 
| that the viaduct may be protected to a conveuient 
|} connection with the outer docks it will be neces 


Messrs. J. B. Barnaby & Co.. Henry T. Root, Geo. H. Slade, | sary to fiil in the edge of the lake for a distance 


and Callender, McAustan & Troupe: 


|of three hundred feet and for a width of eighty feet. 


GeENTLEVEN: In reply to the questions contained in your | The water at the point where the filling will be mae is 


favor of the 3lst ult we answer: 
1. We will remove the cobble-stones and cross-walk stones 
on Westminster street, between Exchange and Walker 


| about ten feet deep on an average. The expense of this 
important improvement will be wholly borne by the 


streets; haul the same to the city yard, or to such other | ilimois Central Railroad Company. he approaches 


equidistant point as may be selected: 
and lay thereon our Asphalt Block Pavement (doing the 

work to the satisfaction of such committee or official as the | 
City Council may direct), for three dollars per square yard 

We will give a bond with satisfactory sureties for the faith- 
ful performance of the contract, and also to keep the pave- 
ment in good condition for five years without cost to the | 


repare the road-bed | and iron stracture will cost about $100,000, The work 


is to be elaborate ia character and very ornamental iu 
finish. Work will be commenced on the approaches as 


} soon as the plans shall have been approved, and it is 


probable that the viaduct will be opened to traflic before 
Jan. 1, 1881. The completion of this new roadway to 


city | the vast area of dock property about the mouth of the 


2. We will begin the work within one week from notice of 
acceptance of offer. We call your attention to the tact that 
if our pavement be laid there will be no need of crosswalks ; | 
thus returning to the city for use elsewhere crosswalk-stone, | 
valued by the City Engineer at several hundred dollars ; and | 
the city will also be saved an outlay of more than $1,000 for 
new crosswalk-stone. | 

3. We will complete the work in twenty-five (.5) working | 
days. Ly opening the street to travel in sections as soon as | 
completed, the time during which the public will be deprived | 
of the use of the entire street will be very short. 

This offer is upon condition that the city set the curbstones | 
to grade, have all gas, water and sewer connections com- 
pleted before we begin work, and give us uninterrupted pos- | 
session of the street during progress of the work. 

Yours respectfully, 
Tae Compressep ASPHALT BLock Co., 
ArTHUR F. Dexter, Agent. 

“The work of repairing Westminster street, with granite 
blocks, in accordance with the plan submitted by the City 
Engineers, and adopted by the Council, has been awarded to 
Messrs. Booth Brothers, of New York, who have for many 
years furnished a large proportion of the blocks used for 
paving in that city. 

“Under the accepted bid, we understand that the cost of this 
important and permanent improvement will be nearly four 
hundred dollars less than the estimate made by Mr. Gray.”’— 
Providence Journal, 5th inst. 


<suielesiilaieiiiainati 
BRIDGES. 

yy is now in readiness for going on with the 
work on the bridge at Eau Claire, Wis. 

The contractor for the construction of the North Shore 
Railway Bridge across the Chaudiere Falls says that the 
work will be completed in three months’ time. The 
placing of the superstructure commences in a fortnight. 

The pile bridge over the river at Winnipeg, Canada, 
was ag oe on the 27th ult. by the contractors, 
Messrs. hitehead, Ryan & Ruttan, and a junction 


with the Pembina branch effected immediately opposite 
Point Douglass. 


The Keystone Bridge Company have orders on their | 


books for 5,000 tons of iron work. The works are run- 
ning to full capacity day and night, and yet it bas 
recently become —! to refuse orders when the 
time for the completion of the work was limited. 

A novel proposition is now being discussed at Atlantic 
City, N. J. Itis pooponed 07 some gentlemen interested 
in the development of No Atlantic City, as Brigan- 
tine Beach is now called, to build a draw-bridge across 
the inlet, in order to obtain direct rail communication 
between that place and this. 

A Little Rock, Ark., dispatch of the 2d inst. says: **The 
new iron bridge across River, on the St. Louis, Iron 
Mountain & thern road, is completed, and trains 


will cress to-morrow. The length is 780 feet between | 


abutments; the draw-span 301 feet; a fixed span of 312, 
and two fixed spans of 88 feet each. The bridge is first- 
class in every respect. It was planned by Chief En- 
ineer J. H. Morley, and constructed by the Kellogg 
ridge Company, of Buffalo.” 
Prof. Thurston, testing pieces of the wire cable of the 


Fairmouut ee ridge, recently taken down at 
Philadelphia, being in use about forty years, found 
the iron to be fully equal in tenacity, elasticity and duc- 


tility to the best wire of the same size found in the 
mations, This fact, and similar results obtained by an- 


Chicago River will relieve South Water street of a traflic 
that is greatly obstrueted by the movement of freight 
trains across that thoroughfare. 


ns Seesialinneicen 
RAILROADS. 


The Consolidated Railroad is building a stone culvert, 
93 feet long, at Windsor Locks, Conn., in place of the 
old trestle north of the station. 


The Indianapolis Rolling Mul is at work on a 2,000- 
| ton contract for rails, which are to be laid on the Lo- 
gansport Division of the Pittsburgh, Cincinnati & St. 
Louis road. 


Work on the shops of the Peoria, Decatur & Evans- 

ville road, at Mattoon, Ill., is being pushed vigorously. 
A round-house containing stalls for ten engines is also 
| being built by this company at that point. 
A company has been incorporated to build a railroad 
| from Rutherford to Ridgewood, N. J., a distance of 
; eleven miles. The object in building this road is to 
| avoid the heavy grades and curves in the tracks of the 
New York, Lake Erie & Western. 

The survey of the route of the Kavkakee, Coal City 

|and Waukegan Railroad, from Turner Junction to Coal 

City, Ill., has just been completed, and the engineers 
are about to start from the former place to set the grade 
| stakes and estimate the cost of grading and bridges. 


Two working parties on the Ohio & West Virginia 
| Railroad came together and joined the track on the 28th 
| ult., making a complete line from Columbus to Galli- 
polis. Several miles of blasting remain to be done and 
the road wili not be open for traffic until August 10th. 


The Northern Pacific road now operates 716 miles of 
| main track, divided as follows: Duluth to Brainard, 115 
|miles; Brainard to Fargo, 138 miles; Fargo to Bis- 
| marck, 194 miles ; Bismarck to Green River, 103 miles: 
Brainard to St. Paul, 136 miles; Casselton to end of 
track, 50 miles. 


| Dispatches from Ottawa, Canada, dated the 31st ult., 
state that Vanderbilt is negotiating for the possession of 
the charter of the Toronto and Ottawa railway, pur- 
| chase of the North Shore railway, and for pushing on 
| the construction of the Coteau Landing railway, ail in 
opposition to the Grand Trunk interests. 


| A dispatch from Denver, Col., dated the Ist inst., states: 

|*The joint track of the Denver & South Park and 

Denver & Rio Grande railways was comp'eted into 

| Leadville yesterday, and both companies began running 

| regular through trains to-day.” Their tracks are also com - 

| pleted and opened for business to Hortense, twelve miles 
from Buena Vista, on the Gunnison extension. 


Telegraphic advices state that a staff of twenty engi- 
neers, who will have seventy-five assistants under their 
| charge, including laborers, will push through the New 

foundland railway surveys immediately. It is expected 
that the work can be done in seven weeks. The govern 
| ment has made liberal financial arrangements to enable 
the commission appointed to push on the work. 
| The Sioux City & Pacific has been extended to Ne- 
| ligh, Neb., about five miles beyond the late terminus at 
Oakdale, and the contract is said to have been let for an 
| extension to O'Neil City, some 40 miles farther. The 
contract has been let for extending the Niobrara branch 
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branch will probably go on to Niobrara this year. 
It seems not unlikely that the Corpus Christi, San 


Diego, and Rio Grande road may yet be the first to! 


reach the Mexican boundary. It is now running to San 
Diego, Texas, within some 80 miles of Laredo, on the 


Rio Grande, and President Lott gives the Laredo people | 








to reach the Missouri River then. They are also buildi 
a 10-mile link between Minneapolis and St. Paul, 
will span the ae 
| double-track bridges 


= the country.—Springfield Re- 
| publican, 


encouragement that the line will reach them next spring. | Park & Pacific Company has been organized in 
Nearly all the rails necessary are said to have been pur- | tion with the Union Pacific Company to build a road | feet at low water. Funds to the amount of $5,000 are 


chased. 


Money is so plentiful in the East that the prospects are 
quite favorable that the Massachusetts Central road, 
which has been in financial trouble since its construction 


was commenced, will now be pushed to completion. The | 
rst subscription blocks of | 
the Massachusetts Central Railroad Company have been | 
100,000 more 


Boston Advertiser says: The 


taken. Applications were received for 
than were offered. 7 


Attention to the rapid destruction of our forests has 
been called none too soon. The mere question of obtein- 
ing ties is ere long to perplex our railways unless tree- 
planting is commenced or some other material is substi- 
tuted for wood, One estimate says that it takes 200,- 
000 acres of forest every year vo supply the cross-ties for 
the railways of the United States, the number of ties 
used being placed at 15,000,000. 


The Toronto and Ottawa Railway oy oye Mr. J. C. 
Bailey, now engaged in a survey of the line, informs the 
Peterboro’ Review that he is sanguine of the early com- 
mencement and completion of the line, and says the 

entlemen at the head of affairs now evidently mean 
yusiness, and informed him that they intend to construct 
the road without fail. The survey party expect to 
reach Toronto in about two or three weeks. 


A dispatch from Des Moines, Ia., July 28, says that 
the St. Louis and Minneapolis Railroad Company is 
surveying a road on the east side of the Des Moines 
River on the old Des Moines and Minnesota route to Des 
Moines from Fort Dodge, via Polk City. It is under- 
stood the road is to be built soon. The new branch of 
the Chicago, Rock Island and Pacific, from Guthrie 
Junction to Guthrie Centre, was opened on the 28th 
instant. 


The cheapest service in the world is that rendered by 
the great railways of the United States in transporting 
freight. During 1879 the average rate per ton per 
mile received by thirteen trunk lines was only one cent 
and two-hundredths, while on several of these roads the 
average was below eight-tenths of a cent, the Lake 
Shore & Michigan Southern going as low as sixty-four 
hundredths of acent. Ever since 1873 the annual aver- 
age has been downward, and that witnout compulsion 
by legislatures. 

The Elkton & Middletown company proposes to build 
a link of railroad to connect with the Delaware Railroad 
at Middletown, and with the Philadelphia, Wilmington 
& Baltimore at Elkton; The length of this link is but a 
fraction over thirteen miles, three miles of which is 
already graded. The entire cost of building the road, 


Larkin, the engineer of the company, is put at $181,- 
276.36.’ These estimates include the bridging, grading, 
the cost of rails and laying the same. 


A dispatch from New Tacoma, W. T., says: ‘‘ The 
Northern Pacific engineer party, in charge of J. Tilton 
Sheets, civil engineer, to examine the Natchess Pass of 
the Cascade Mountains, has just been heard from. The 
summit was crossed about 40 miles southeast of Wilke- 
son at an altitude of less than 4,800 feet. The ascent 
from this side is without difficulty until reaching the 
backbone near the summit, where a one-mile tunnel 
with about 800 feet of elevation is needed. The descent 
into Yakima Valley is much superior to the —— 
from the west. The report is favorable beyond expec- 
tation, and the location is most fortunate, as it secures a 
direct line on the eastern side of the Cascades from 
Ainsworth to the Sound.” 


The Chicago Tribune says the most important work | 


done at present by the Chicago & Northwestern Rail- 
road is the construction of its Black Hills extension. 
This line is now completed from Tracy, Minun., to with- 
in eighty miles of Nort Pierre, on the Missouri River, 
and will be ready to the latter point by Nov. J. The 
distance from Tracy to Fort Pierre is 255 miles. Track 
is now being laid at the rate of one and a half miles a 
day. The new line has been constructed in the most 
substantial manner, and is laid throughout with steel 
rails. With the completion of this extension the Chicago 
& Northwestern will have a continuous air line from 
Chicago to the Upper Missouri River of 783 miles in 
length, which will place this company in a position to 
lead any other road in the traffic between this city and 
the Hills country. To reach the Black Hills the com- 
pany will bave to construct only 100 miles more road 
from Fort Pierre. 


The Chicago, Milwaukee & St. Paul road, like Jay 
Gould, has the reputation of having en capitalists 
behind it, as it scoops in or builds new lines of rail by 
the hundred miles. It is also spurred on by its rivalry 


with the Chicago & Northwestern for the control of the | 
greatest railroad system in the granary of the North- | 


west. The St. Paul system reaches out. from Chicago 
through northern Illinsis, Wiscdnsin, ‘northern Iowa 
and southern Minnesota and Dakota, where its conflict 


with the Northwestern people for the possession of new | 


pa SSS Sse ease sins 


( | force of from 12 to 100 men. Ca 
according to the latest surveys and estimates of Mr. | 


| from Laramie, Wy., to penetrate the whole northern, 
| western and southern portion of the mountains of 
| Colorado. The Wyomirg portion of the road will be 
about 40 miles long to the Colorado line. The route of 
| the main line leaves Laramie at an altitude of 7,123 
feet, and traverses 35 miles of prairie to a low_pass, up 
which the grade for 10 miles will not exceed 95 feet to 
the mile, to the summit, thence descending about 300 
| feet and reaching the park in another five miles, mak- 
ing the distance from mie to the North Park 50 
| miles. From the park the route will cross the “ range” 
| to the southward over Muddy Pass to the Grand River. 
following that river down to the west boundary of that 
State by way of the Hot Sulphur Springs and Grand 
Lake. Another line will leave the south end of Muddy 
Pass, cross Gore’s Pass in the Park to Steamboat 
Springs, thence to Bear River and to the western boun- 
dary of the State. The Blue River Branch will leave 
the main line at the junction of the Grand and Blue, 
follow up the Blue 30 miles to Dillon, at the confluence 
of the Snake and Blue, thence up Ten-mile to Kokomo ; 
another branch will follow up the Blue 10 miles to 
Breckinridge. The Eagle River Branch will leave the 
main line at the mouth of Eagle River and run easterly 
to the range through several flourishing mining camps. 
The Gunnison & New Mexico is another pro 
branch, which leaves the Grand at the mouth of the 
Gunnison, thence southerly up the valley of the main 
Gunnison to the mouth of the Uncompaghre River, 
thence up that river to Uncompaghre Park, thence by 
best route to Las Animas River and down to the Mexi- 
can line. The highest point on this line, according to 
government surveys, is over Muddy Pass, 8,772 feet— 
the continental -divide. Distance from Laramie to 
North Park, 50 miles ; to Breckinridge, 140 miles. The 
region traversed by this proposed road and branches is 
one of the richest and most varied in the world’” 

or, 


RIVERS AND. HARBORS. 


The two movable dams of the Chanoine system on the 
Great Kanawha River, near Charleston, W. Va., are 
now completed and in operation. They are the first of the 
system built in America, and were designed and con- 
structed by Major Wm. P. Craighill, of the U.S. En- 
gineers, who has charge of the improvements of the 
Great Kanawha River. 


The new southern breakwater, Chicago, is now almost 
completed. Work was commenced on it June 8, 1879. 
It is constructed of Lockport stone and Michigan cedar 
and hemlock, and is 3,000 feet long. It has employed a 

pt. Lydecker, U.S. 
Engineer in charge, will open bids for the dredging of 
the outer harbor on the 19th of next month. The sum 
of $45,000 is now available for this work. The new ex- 
terior breakwater isu fixed fact. The sum of $100,000 
has been appropriated for it, and it will be located at a 
»0int half a mile north of the North Pier, and will run 
5,000 feet in a southeasterly direction. 


The following gives the work and prices of govern- 
ment improvements in Wisconsin, let by Major Roberts, 
U.S. Engineer, recently: 

Port Washington Harbor.—The improvements at Port 
Washington will consist in the building of eleven crib sub- 
structures, each 50 feet long and 20 feet wide For 
this the bids were as follows, $20,000 heing available 
for the work: O. J. Jennings, Fulton, N. Y., $21,893 ; 
Stark & Smith, Milwaukee, $21,541 ; ——— & 

ms, 


Gillen, of Racine, $19,686 : B. B. Locklin & 
of Sheboygan, $18,892.50; Truman & Cooper, of Mani- 
towoc, $18,743.50. The work is to be completed by 
June 30, 1881. 

Manitowoc Harbor.—At Manitowoc, four crib sub- 
structures are to be built and placed, each 50 feet long 
and 20 feet wide, the upper course to project over the 
surface of the lake six inches above the meau water 
level. Ten thousand dollars are available for the work. 
The proposals were: Orville J. Jennings, of Fulton, N. 
Y., $11,826.70: C. C. Barnes, of Manitowoc, $11,326.50; 
Truman & Cooper, Manitowoc, $9,106.80. The condi- 
tion is that this work must be completed by Nov. 30, 
1880. 

Two Rivers Harbor.—The improvement at Two Riv- 
ers, Wis., will be to build eleven crib sub structures, more 
or less, each 50 feet long and 20 feet wide, and to place 
them, the upper surface to be six inches above the 
mean water level. The funds available for the work 
amount to $20,000. The proposals were as follows : 
Knapp & Gillen, Racine, $22,040.25 ; C. C. Barnes, of 
Manitowoc, $21,478.50 : B. B. Locklin & Son, of She- 
boygan, $21.354.75; Starke & Smith, Milwan- 
kee, $19,951; Truman & Cooper, Manitowoc, $18,602.50, 
This improvement must be completed by June 30, 1881. 





Green Bay Harbor.—At Green Bay only dredging is 
to be done, and that from the mouth of the Fox River 
to deep water in the Bay north of Grassy Island, the 
depth to be 16 feet at low water. The sum of $4,000 is 
at command for the work. There were but two bidders. 


from Plainview, Neb., to Creighton, 10 miles. The | and the Iowa and Dakota in southern Dakota, which is | This work must be completed by Nov. 30, 1880. The 


River with one of the finest | per, of Manitowoc, $7,142. 








O. B. Green, of Chicago, offered to do tie dredging at 
20 cents a cubic yard, and the Green Bay Deedes an 
Pile Driver Compary at 19 cents a cubic yard. Itis 
specified that the work shall commence within two 
| weeks from the time the contract is signed and con- 
tinued to completion without interruption. 


territory is intense. The total mile is now over 3,000, 

and is expected to reach between 3, and 4,000 miles 

before another New-year. The latest acquisition of the | 
Milwaukee & St. Paul is the Wisconsin Central, which 
has passed under its substantial control and gives it a com- i 
mand of the northern Wisconsin lumber market. Four| Menomonee Harbor.—For the improvement of the har- 
hundred miles of new road are also building this season, | bor at Menomonee, Mich., a fund of $10,000 is available. 
three-fourths of it in Dakota, where it has three separate The work will be the extension of the piers at the mouth 
lines headed for the Black Hills—the Hastings and Da-_| of the river, and will consist in the construction and place- 
kota in the central part of the territory, with spurs | mentof four crib substructures, each 50 feet long and 
north to the Northern Pacific; the Southern Minnesota | 20 feet wide, and in building 300 lineal feet of super- 
division, which is to reach Vermillion River in the fall, structure over the substructures placed in 1879-1980, 


epeeneencaeeen 
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bids were: Green Bay Dredge Company, $7,633: Au. 
gust Lautz, of Green Bay, $7,633; Truman & Ces. 


Monistique Harbor.—At Monisti 


ue Harbor, Mic 
the work consists of dredging only. a os 


This is to be done 


The Boston Transcript says: “The Laramie, North | between the present piers and from deep water in the 


lake to the inner harbor, so as to make a depth of 14 
available for the work. It is conditional that the dredg- 
ing shall be commenced within four weeks after the 
contract is signed andcompleted by Nov, 30,1880. The 
bidders were: O, B. Green, Chicago, Ill, 24 cents 
cubic yard; Green Bay Dredge Company, 19% cents: 


Chicago Lumbering Company, 15 cents. 

Ontona Harbor.—The work at Ontonagon, Mich., 
will be the extension of piers and will consist in con. 
oe and placing six crib substructures, nore or 
less, and in building seven partial superstructures, more 


or less, over substructures placed in 1879 and 1ss0. 
Each crib substructure will 50 feet long and 20 feet 
wide and of such height that after it has been sunk and 
settled in place, the upper surface will be about 6 inches 
over the mean water level of the lake. The superstruct- 
ure will cover 350 lineal feet of substructure. It is 
specified that the work must be completed by June 30, 
1881. The bids were: James Mercer, of Ontonagon, 
$13,645; Truman & Cooper, of Manitowoc, $13,060.50: 
Joel Rich, of Juneau, Wis., 12,715.50; McDougall & 
McLennan, Duluth, Minn., $11,745.75. 
New Work Assigned.—The Secretary of War has as- 
ed Major Roberts to the improvement of the harbor 
of refuge at Grand Marais, Mich., for which $10,000 
was eres by the last Congress. Major Roberts 
will at once make an extensive survey before reporting 
_— plan for the work. 

e has also been ordered to make a survey of the 
harbor at Kewaunee and consult with the residents of 
the port in regard to the expenditure of the $8,000 they 
have raised for the work. The pa of Kewaunee 
feel that the prosperity of their ce depends | >zely 
on the maintenance of a good basher. : 

It should have been said in respect to the bids above 
reported, that the work will be let to the lowest re- 
sponsible bidders, and that the work will be let as soon 
as the proposals are received by the War Department. 


——2oe 


BUILDING. 


A survey has been made for anew elevator at Port 
Hope, Canada. 


A new grain warehouse is to be built in the western 
part of St. Thomas, Canada. 


The cotton factory now being built at Brantford, 
ow will be 175 feet long, 73 feet wide, and 61 feet 

igh. 

Keene, N. H., has appropriated $12,000 for repairs 
and alterations of the city hall; work will commence at 
once. 


Patrick Lynch was the lowest bidder on the court- 
house to be built in Atlanta, Ga. The work was let out 
at public outcry, and the contractors bidding down in- 
stead of up, as at auction. The first bid was for $150,- 
000, and $86,500 is what it was knocked off for. 

A dispatch from Washington says: ‘‘ Orders have 
been sent to Pittsburgh, Pa., to advertise for the sale 
and removal cf the old buildings on the site purchased 
for the new public buildings in that city. The buildings 
are to be removed within thirty days from the date of 
purchase. It is the desire ef the Supervising Architect 
of the Treasury to open up the work at as early a date 
as possible.” 

The preparations for erecting the rolling mills of the 
Central Pacific at Sacramento are now in active progress. 
The site for the building, which is immediately by the 
side of the overland track, and south of the copper shop, 
has been cleared and staked off for the foundation. 
Pile-driving for the foundation bas commenced. When 
this work is completed the brick foundation for the 
building will be laid. The building will be 80 by 180 
feet, with a lean-to addition for boiler-house, etc., 20 
feet wide and running the entire length. This will 
make the building oy 180 feet. The posts or sides 
of the building will be 30 feet in height, and the bridge 
53 feet from ground. The ona will be of corru- 
gated iron, similar to the depot, and have an area of 
over 22,000 square feet. The engine being constructed 
at the shops for these works will be of S00 horse-power. 
It will be a vertical engine, with cylinders 32 inches in 
diameter and 36-inch stroke. It is expected there will 
be six furnaces, with a boiler for each, to run the engine 
and the immense steam hammer, which will weigh about 
10,000 pounds. The anvil-block, or bed upon which it 
is to play, will weigh about 25 tons. A crane for use 
at the hammer will be of sufficient strength to carry 
from 25 to 30 tons. It is not yet determined whether 
this will be operated by hydraulic power or other 
method. The purpose of the rolling mills is to event- 
ually manufacture everything in the line of iron and 
steel used by the rail ee which will largely 
increase the number of its employés and importance of 
its works in Sacramento, 


CONTRACTING, MISCELLANEOUS, ETC. 


The New Albany, O., Forge Works has received a 
contract to make 1,400 axles for the Terre Haute Car 


qd | Manufacturing Company. 


The Chapman Valve Manufacturing Company, of 
Boston. are running their establishment at Indian 
Orchard, Mass., on full time, with an additional force of 


hands, and increased facilities as room and 
machinery. They report business r the present 
season than ever before, and kave | contracts ahead 





| for their valves and hydrants all over the United States 
and Canada. They are also exporting quite a quantity 


of their goods larly tp Zérich, Switzerland. They 
etka e.aisakanmaal dived ef five per cent. on their 
capital stock on July 1 oa 
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| The bill incorporating the United States Inter- 

Wew York City. national Exhibition, passed at the last session of 
| Congress, provides for celebrating the one hun- | 
dredth anniversary of the treaty of peace and the | 
| recognition of American independence by holding | to be kept open sixty days, when the first regular 


Tribune Building, 


GEO. H. FROST, Proprietor. 
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THE UNITED STATES INTERNATIONAL | vided into shares of ten dollars each, ten per cent. 
EXHIBITION, 









lof which shall be paid upon subscribing. Each 
| share shall be entitled to one vote. The commission 
shall be called together by the Secretary of State of 
| the United States in the city of New York as soon ° 
as convenient after the appointment of the com- 
missioners, 2nd shall open books for subscriptions . 


| an international exhibition of arts, manufactures, | meeting of the commission shall be convened for 
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forgetful employé, which is as it should be. It is uae oa 
remarkable that while, ‘I forgot” is the almost | Willian a. 
universal excuse of careless men and women, yet | Se o. Steabiee, 
where even very small personal benefits are in | Hugh Seesalh — 
question, forgetfulness seldom prevails. There | James F. Wenman, 


ought to be no place in business for the men who | — a 
“ forget.” William H. Guion, 
| George J. Forrest, 
A NEW difficulty menaces the unfortunate con- ee Sad ay 
tractor and engineers of the submerged Hudson | Samuel A. Haines, 
Tunnel in. the shape of an irruption of Canadian ay gg 
“eminent” engineers, who have, by some means, | Jonny P. Newman, 
managed to advertise their abilities through the | J. Pierpont Morgan, 
New York H-rald of the 11th inst. Mr. J. E. Rich- | Jgbn 1. Townsend, 
ards, a Quebec civil engineer, ‘‘ who has for years | Lewis A. Sayre, 
been associated with the great Berge, the Cana- a a ‘ 
dian engineer, who has been twelve times deco- William R. Giisstren, 
rated with foreign orders for his mathematical | Frederick L. Talcott, 
works and engineering achievements,” is the aieaea tk tales, 
“coming man,” who is to bail out the tunnel and | Samuel Sloan 
recover the bodies of the buried workmen. Mr. ee 
Richards’ reputation as an engineer rests on stop- | Edward Auchincloss, 
ping a leak in a water-main, and on some repairs ——- W. Debevoise, 
J . ss ames How, 
made by him on the bridge carrying the pipe of | Benjamin A_ Willis, 
the Quebec water-supply over the St. Charles | Albert Tilt, 
River, for which valuable services he ‘ received aan te 7 sii 
the recognition of the famous Berge,” who ‘was | George R. Blanchard, 
decorated with the twelve medals,” etc.; after oem a nee 
which the famous Richards ‘built some docks | Samuel L. M. Barlow, 
and bulkheads in sixty-five feet of water, which oe +e 
are now standing.” What Mr. Richards doesn’t | Thomas Rutter, 
know about repairing tunnels isn’t worth know-| J. Trumbull Smith, 
ing, and it must be consoling for the contractor to —— a 
know where he can apply, as a dernier ressort, | Edwards Pierrepont, 
after New York City engineering talent has been ee ee pi 
exhausted in the vain effort to repair the damaged | Rufus Hatch 
works. Who the eminent Mr. Richards is we do| William L. Strong, 
not know ; having considerable acquaintance with eer i Waa Hull, 
Canadian engineers we have never heard of hia, 
and Mr. Baillargé, the good-natured City Engi- 
neer of Quebec and Chief Engineer of its water- 
works, whom the very friendly Herald reporter 
has so suddenly elevated to the rank of the ‘‘ famous 
Berge, with the twelve medals,” etc., does not 
even mention Mr. J. E. Richards in his account 
of the repairs on the Quebec water-pipe in 1876, 
given on page 166, ENGINEERING News of May 23, 
1878. This bridge was moved three feet out of 
position by the ice, a centre pier on which it rested 
being canted over at the same time several feet out 
of the vertical ; the whole arch of the bridge was 
forced back by screws, and the pier was afterward 
removed, after strengthening the arch. The leak in 
the 18-inch main was repaired by building a coffer- 
dam around the site, cutting vut the defective sec- 
tion of pipe and inserting a new pipe, in two pieces, 
with thimble-joints. Mr. Baillargé (the famous 
Berge) has received several European medals for 
his invention of his *‘ Stereometrical Tableau,” 
but none, that were ever heard of, for his ‘ engi- 
neering achievements,” which latter are valued at 
only a most modest salary by the wooden-headed 
councilors of Quebec, whom ‘“‘ the famous Berge” 
lectures annually on the duty of raising his stipend. 
If the Herald is going te repair that tunnel off- 
hand, it is not to go to “the famous 
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and the products of the soil and mine in the city | the purpose of electing permanent officers. The 
| of New York in the year 1883. As provided for in| first meeting of the shareholders shall take place 


nae :| the Act, it is to be held under the direction of the | at the same time, and twenty-five of their number 
By the forgetfulness of a switchman at the | United States International Commission, which 

50th street station of the 9th avenue Elevated | shall consist of two commissioners from each state, to whom. shall 
Railroad, a collision between two trains occurred | OD from each territory, and one from the District | and stock-books of the commission. 
at that point at 7 o'clock on Monday morning last. lof € olumbia, together with the members of the 
Fortunately the only damage sustained was by the Committee of Finance (as provided for in a follow- 
engines, and the company at once dismissed the ing section), and the following named persons : 


shall be elected to constitute a finance committee 
be transmitted the moneys 
The duties of 
this committee are herein provided for. The officers 
| of the commission shall hold their positions for 
| One year when a new election shall take place. 


Lewis May, The commission shall prepare a classification of 


ee ete tee |exhibits, appoint judges and examiners, award 
Franklin Edson, premiums, and have charge of all intercourse with 


George T. Hope, »presentative: ig ati » Secretary 
Souaied, Oenaleen, | representatives of foreign nations. The Secretary 
Charles Place, of the Treasury shall cause to be prepared a 
John A. Hardenbergh, | sufficient number of certificates of stock to meet 
Douglass Taylor. : —_ . : 
Peter Bowe. | the requirements of the act. The United States is 
Stephen Hoe, | not liable for any obligations that may be incurred 
ee ae |norfor any pecuniary assistance from Congress. 
Edward L. Carey, As soon as possible after the close of the exhibition, 
Pec Reilly | its property shall be converted into cash, which, 
c . yy H © anes 
Calvert Vaux, | after the payment of all liabilities, shall be divided, 
Gustave H. Schwab, | pro rata among the stockholders. Reports shall be 
John Reilly, ade f time to time he Preside 
Themen dt Castelem, | made from time to time to the President of the 
Frederick W. Whittemore, | United States. The corporation shall exist no 
longer than January 1, 1885. The United States 
| shall not be liable for any of the acts of the com- 
mission. One million of dollars must be subscribed 
before the corporation can do any corporate act 
| other than those necessary to its organization. 


Charles L. Tiffany, 
John A. Stewart, 
Abram 8S. Hewitt, 
Daniel F. Appleton, 
David Dows, 

Orestes Cleveland, 
Horace Porter, 
Henry M. Alexander, 
Fletcher Harper, 
Charles G. Francklyn, 
Thomas C. Acton, 
Richard M. Hoe, 
Jackson S. Schultz, 
Edward Clark, 
Norvin Green, 
William B. Dinsmore. 
Dennis C. Wilcox, 
Benjamin B. Sherman, 
Samuel B. H. Vance, 
Samuel D. Babceck, 
Henry Hilton, 
Andrew H. Green, 
Robert Gordon, 

Allen Campbell, 
Samuel B. Parsons, 
Francis A. Stout, 

J. Peabody Wetmore, 
John R. Voorhies, 
Leighton Williams, 
George G. Haven, 
Stephen O’Brien, 
Charles Solomons, 
Henry Draper, 


The legislature of New York passed bills com- 
mending the appropriateness and desirability of 
such an exhibition, and requesting senators and 
| representatives of the state to aid such Congres- 
| sional legislation as might be desirable. An act 
was passed giving the commission all powers 
| necessary to successfully execute the work. 

The foregeing isa brief summary of the laws 
passed in regard to the exhibition and shows 
the favorable unanimity with which the authori- 
| ties view the undertaking. 


During the past year and a half the project has 
been gaining rapidly in popular favor in this city 
and vicinity, and on the 10th inst., in pursuance 
of a call issued by the Secretary of State, the first 
meeting of the next World’s Fair Commission was 
| held in the Governor’s Room, City Hall. All the 


Philip Collins. | states were represented except Maine, Mississippi, 

These shall form a corporate body having the Nebraska, Nevada and Tennessee. Henry G. 
same powers and functions in regard to law and | Stebbins, of New York, was elected president of 
property as other similarly constituted organiza- the temporary organization, and W. H. C. Price, 
tions. These commissioners shall be appointed by | 8¢¢retary. After prayer had been offered by the 
the President, on the nomination of the Governors | Rev. Dr. J. P. Newman, of this city, an address of 
of the states and territories, and by the President | Welcome was read by Mayor Cooper. He said that 
for the District of Columbia. The same clause | 4" exhibition on the occasion of the one hundredth 
provides for the same number of alternate com- | anniversary of the treaty of peace would be ap- 
missioners. All meetings of the commission must propriately held in the metropolis of the country. 
be held in the city of New York. They must sub- | And, further, that while the Exposition at Phila- 
mit to Congress for its consideration at the first delphia received pecuniary aid from the city of 
session after the appointment of commissioners, Philadelphia, the state of Pennsylvania and the 
a suitable date for opening and closing the exhibi- 
tion; a schedule of appropriate ceremonies for existing laws, for either the state or city of New 
the same ; the requisite custom-house regulations York to make any gift or to subscribe to the stock. 
to govern foreign exhibits, and any other im-| H. G. Stebbins, the president, in a brief address, 
portant matters. After the President shall have | stated that all laws asked by the promoters had 
been informed by the Governor of the state of | been speedily granted, and he had no doubt the 
New York that provision has been made for the | requisite million of dollars would be obtained dur- 
erection of suitable buildings, he shall, through the | ing the coming sixty days. Ex-Governor Patton, 
Department of State, make proclamation of the | of Alabama, said in behalf of his section of coun- 
same, setting forth the time of the opening and | try that the scheme would be most cordially re- 
closing, and the location, and shall send to the | ceived and would be ably supported. Ex-Governor 
diplomatic representatives of all nations copies |Crawford, of Kansas, spoke enthusiastically upon 
of the same, commending the exhibition in| the subject, and laid particular stress upon the 
behalf of the government. The commission shall | fact that the exhibition must, to be a success, not 
receive subscriptions of capital stock to an amount | only equal but far excel, all that had preceded it. 





United States, it would be impossible, under the 


Berge, of the twelve medals,” for an engineer. not exceeding twelve millions of dollars, to be di- Thurlow Weed stated that he was gratified to find 
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great success of the undertaking. Other eminent 
gentlemen addressed the meeting, speaking con- 


fidently upon the practicability of the enterprise. | 


A committee on organization was appointed, and 
subsequently reported the following named gentle- 
men as temporary officers: H. G. Stebbins, Presi- 
dent; F. L. Talcott, Vice-President; W. H. C. 
Price, Secretary; and G. W. Debevoise, Treasurer. 
A committee on by-laws was appointed, with 
instructions to report as soon as possible. The 
meeting adjourned to meet the next day at ten 
o'clock. 


The second session was opened by prayer by the 
Rev. Dr. Deems, of the Church of the Strangers. 


} 
| 
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the country again united, and he hoped to see the | an address to the American people and the govern- 


ers of the states and territories: H. G. Stebbins 
of New York, James H. Smart of Indiana, J. 
Henry Behan of Louisiana, W. G. Le Duc of Min- 
nesota, and Rev. Dr. Newman of New York. At 
the next meeting this committee was increased by 
the addition of President Barnard of Columbia 
College, W. H. C. Price of New York and D. T. 
Littler of Illinois. The meeting then adjourned 
to meet at the same place, at ten o'clock the fol- 
lowing day. 

On the twelfth inst., after prayer had been of- 
fered by the Rev. Dr. Newman, and routine busi- 
ness finished, Mayor Cooper took the floor and 
stated that in his opinion at least four or five mil- 


A communication was received from the follow- | lions of dollars should be subscribed before the ad- 
ing named gentlemen, in which they stated that | dress was sentto the press. This would convince 
they declined to serve as commissioners and for | the people that the organization was on a sound 
reasons given: Charles L. Tiffany, John A. Stewart, | basis, and was destined to be a success, Ex-Gov. 
Abram 8. Hewitt, Daniel F. Appleton, David Dows, | Patton, of Alabama, was in favor of as speedy 
Orestes Cleveland, Horace Porter, Henry M. Alex-| publication as possible ; not a doubt should be 
ander, Fletcher Harper, Charles G. Francklyn,| made public, and the members should go home 
Thomas ©. Acton, Richard M. Hoe, Jackson S. | with the idea of the great and final success of the 
Schultz, Edward Clark, Norvin Green, W. P. Dins- scheme. It was decided, after considerable debate, 


more, Dennis C, Wilcox, Benjamin B. Sherman, 
8S. B. H. Vance, and Henry Hilton. These gentle- 


men were appointed a committee, at a meeting of | 


citizens held during 1878, to consider the propriety 
of holding an international exhibition during the 
present decade. A bill was prepared by this com- 
mittee, presented to Congress by the Hon.'S. 8. Cox, 
referred to the Committee on Foreign Affairs, but 
never returned. 

The bill uncer which the present commission is 
acting was presented later and became a law. Ac- 
companying the communication was a letter from 
Abram 8. Hewitt, in which he stated his objec- 
tions to the present act. He thinks that the 
interval between now and 1883 too limited to make 
the necessary preparations for an exhibition equal 
to those which have been held in other places. He 
is of opinion that the bill will fail in its object be- 
cause the President shall not invite foreign na- 
tions to take part in the exhibition, but shall 
merely commend it to them. Upon this he re- 
marks : ‘* This was the rock upon which the Cen- 
tennial Exhibition at Philadelphia came near 
going to pieces, and the catastrophe was only pre- 
vented by subsequent legislation, requiring the 
President to extend a formal invitation to all for- 
eign nations to participate in the exhibition. If 
it is to be international, such an_ invi- 
tation is indispensable, because foreign nations 
will not recognize any authority but that of the 
United States, and will not hold relations with any 
corporation created by its law.” He also thinks 
that the bill will fail of its object, because it com- 
mits the expenditure of the money to be raised by 
subscription to a commission which is not constitu- 
ted by the subscribers. Thiscommunication was re- 
ferred to the executive committeee with instruc- 
tions to confer with the gentlemen named, and if 
possible settle the matter satisfactorily. 

Edwin D. Morgan, Samuel Sloan, Hugh J. Jew- 
ett, Cyrus W. Field and William R. Garrison were 
elected vice-presidents. The following named gen- 
tlemen were elected to constitute an executive 
committee : Edward Cooper, R. G. Rolston, J. P. 


Morgan, Geo. R. Blanchard, James Talcott, David 


Dows, William A. Cole, W. B. Dinsmore, 8. A. 
Haines, 8. L. M. Barlow, C. K. Graham, A. M. Hoyt, 
C. L. Tiffany, N. K. Fairbanks, W. H. Post, Pro- 
fessor Smart of Indiana, A, C. Sands of Ohio, 





| 


Geo. A. Crawford of Kansas, Thed. C. Bates of | the face of a great crisis like 


desirable. 


| that the address should not be made public until 


approved by the executive committee. After 
transacting business of minor importance the com- 
mission adjourned, subject to call as provided by 
law. 

During the next sixty days the subscription 
books will be opened, and it is most confidently ex- 
pected by the promoters of the undertaking that 
the first million of dollars will be raised. 

On May 7, 1879, a committee was appointed to 
visit and examine all sites that might be presented 
to it for consideration as combining advantages for 
the exhibition. They examined various localities 
within the corporate limits of New York, obtaining 
such information as their limited time would al- 
low, and made a report containing descriptions of 
the various localities. They have made no recom- 
mendation in regard to any particular site. 

New York City is so situated that every foot of 
ground is available for some purpose, and it actu- 
ally has no plot of ground of size such as would be 
That portion of Central Park lying 
north of the reservoir has been frequently spoken 
of as the probable location of the exhibition. It is 
of easy access both from the city and country; yet 
if selected would necessitate a cramping not at all 
desirable, and would prove inadequate to the wants 
of the case. It is probable that at the first regular 
meeting of the commission the most advantageous- 
ly situated site will be selected. 


Om 


THE HUDSON RIVER TUNNEL. 


Up to date the record of progress in recovering 
the bodies of the dead workmen at the Hudson 
River Tunnel is one of failure only. Every device 
thus far attempted has proved useless, and 
the success of the caisson now being built 
is not a certainty. It is not well, how- 
ver, to draw hasty conclusions as to where 
the blame mostly rests; the investigation 
that will follow the recovery of the bodies, will 
probably fix the responsibility where it belongs. 
We think a good deal of sentiment has been wasted 
over the lost workmen, and a great deal of valu- 
able time, considerable money, and more valuable 
professional reputation, has been sacrificed in en- 
gineering makeshifts to recover the bodies, 
than was necessary. An engineer, in 
that of the 


Massachusetts, Thomas McElrath, W. O. Roberts, | Hudson Tunnel accident, is justified in adopting 
Rufus Hatch, Thomas Rutter, Lewis May, E. R. very stern methods of treating the matter, and 
Dickerson, C. B. Fisk, A. S. Sullivan, J. P. Towns-| jize a good military commander, should pay but 
end, Thomas Barbour, J. F. Wenman, and W. L. | jittle heed to the general public. It is quite rea- 


Strong. 


| sorable to suppose that if Mr. Haskin had utterly 


Mayor Cooper moved that the executive com-/| ignored the clamorings of the public press about 
mittee report at the next meeting what legislation, | the buried workmen, and had called to his aid 
whether state or national, was needed by the com-|one or more of the most experienced of tunnel 
mission to facilitate itsmovements. The following | engineers in America and at once adopted their 
gentlemen were appointed a committee to prepare | advice, that the tunnel would now have been 


opened and the bodies recovered. Instead of this. 


AUG. 14, 1850, 
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Mr. Haskin has been experimenting with pumps 
and dams, and finally a caisson, which is no more 
certain of success than its preceding devices, 
And we will not be surprised to learn that as a fing] 
resort, the entire completed tunnel will have to be 
inclosed, or total abandonment in favor of a new 
line, resolved upon. 

Mr. Haskin is a very enterprising man and has 
had a large experience in tunneling in California 
mines. But he has never fully realized the im- 
mensity of the work which he has undertaken 
in this his latest enterprise. The Hudson River 
Tunnel is to-day the most important engineering 
work under cunstruction, in America, at least, if 
not in the world, and to insure its success the very 
best engineering talent should been employed on 
it from its inception. But what are the facts’ 
Mr. Haskin, having started the scheme, has made 
everything and everybody connected with it bow 
down to his opinion, and before his hobby 
of compressed air. He had some discussions of the 
subject with an eminent civil engineer of this 
city previous to the lawsuits, in which that 
engineer deciined to indorse compressed air, and 
advised a single tunnel started from a shaft in the 
usual method, after the most careful precautions 
for making secure connections with the shaft, and 
that every foot of the way should be most vigilantly 
guarded at every step of progress, and under 
the direction of the best engineering talent that 
could be procured. 


When the lawsuits were finally decided in 
favor of the Tunnel Company last fall, Mr. 
Haskin proceeded to sink his preliminary shaft 
under his own personal direction ; in sinking it, 
at that portion where the shaft was to join the tun- 
nel only common mortar, instead of cement, was 
used ; the made ground for a considerable distance 
on all sides of the shaft was disturbed by being 
thrown out and returned in a loose condition, 
which has thus rendered the task of uniting the 
shaft and the tunnel always doubly dangerous, 
and so the more necessary for extra precautions to 
be taken in joining them after the false move of 
going out with the tunnel beyond the temporary en- 
trance and working back, had been adopted. When 
the completed tunnel had been bulk headed at the 
face of the work, to allow of the return of the work- 
men to make the junction with the shaft, the bulk- 
head should have been water-tight. and the backing 
next the face of the work not only well filled to 
the top but rammed down solid fso as to prevent 
leakage from above. But instead of this the silt 
was not only not rammed, but a space of four feet 
was left unfilled next the roof; into this space a 
portion of the roof would fall, to be succeeded by 
another, and another, until finally, down through 
the porous mass the tides of the Hudson River 
would ebb and flow, and, mingling with the up- 
ward percolations from the sand stratum below 
would fill the tunnel, and will fill it till the whole 
completed portion is coffer-dammed and the 
Hudson River shut out. The maxim at the 
Hudson Tunnel, which has been repeated 
over and over, has been, to meet difficul- 
ties as they arose, but not to meet them 
in anticipation: there has been one overruling spirit 
mounted on a very high hobby horse, and having 
apparently but an imperfect conception of the 
magnitude and the difficulties of the great work 
he had undertaken, and to that spirit we fancy 
the engineers have yielded largely, and espe- 
cially as they saw success attending the practical 
working of a hitherto untried experiment. We 
believe that when the investigation of the disaster 
is completed that it will be shown that too much 
economy from first to last has been at the bottom 
of the difficulty. We must here call attention to 
the remarks of Mr. Brush in his paper on the tunnel 
which we published last week. He says: 

The su received from compressed air is not 
simply a a. t time ago when the head- 
ing was about 150 feet the shaft, the bottom 

& 54 feet and the top 82 feet below mean high 
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r, and a pressure 
per square inch, everything appeared to be work- | 
so well that it seemed as t a less pressure | 
might suffice; it was therefore red to 15) 
pounds per square inch. Within a few hours the | 
timbers in use for platforms to show signs | 
of buckling, some of them bending as much as 2 
inches. The pressure of 18 pounds was then re- | 
sumed, and has since been maintained and no ap- | 
preciable settlement of the plates has been observed | 
up to this time. 
This is alarming if true, as we suppose it is. Con- | 
fident of his theory. Mr. Haskin pushed boldly | 
forward depending on it alone. Hada compressor | 
failed to work, pipes bursted or become injured | 
by some accident, what would have become of the | 
workmen then who had no means of knowing the 
dangers they were in, intime to escape? The 
portion next the shaft ought to have been so well 
protected from the outside that with or without 
the compressed air such a disaster as did occur | 
would be impossible. 


a 


PERSONAL. 











Mr. Albert Fink, President of the American So- 
ciety of Civil Engineers, has returned from Eu- 
rope. 

J. H. Crowley is Chief Engineer of the Gulf, Col- 
orado and Santa Fe R. R., with office at Galveston, 
Texas. 


Mr. A. L. Bowen has resigned his position as 
Resident Engineer of the Northern Division of the 
Houston and Texas Central R.R. 


Major J. E. Simpson, general manager of the 
Vandalia Line, died in St. Louis on the 2d inst. 
from a stroke of paralysis. He was one of the best 
known railroad men in the West. 


Col, Chas. L. Schlatter, heretofore Chief Engineer 
and General Superintendent of the Brunswick & 
Albany R.R., has been appointed General Manager 
und Treasurer. Mr. R. D. Meader, heretofore 
Assistant Superintendent, has been appointed 
Superintendent. 


Mr. Frank Ellmaker recently resigned his office 
as Chief Engineer of the Springfield Southern Rail- 
road to accept a position in the engineering depart- 
ment of the Pennsylvania Railroad at Altoona, 
Pa. Before leaving his old road, Mr. Elimaker 
was presented by the employés with a valuable 
gold watch and diamond stud. 


Mr. A. W. Stedman has been appointed Princi- 
pal Assistant Engineer of the Lehigh Valley road 
and its controlled lines, the Pennsylvania & New 
York and the Geneva, Ithica & Sayre. All assist- 
ant engineers will report to Mr. Stedman and re- 
ceive their orders from him. His office will be at 
Wilkesbarre, Pa., until further notice. 


In the New York General Sessions, August 6, J. 
Lloyd Haigh, the well-known wire-rope manufac- 
turer and the the contractor for the wire for the 
East River Bridge, who, by means of false accept- 
ances caused the suspension of the Grocers’ Bank, 
was afraigned for forgery in the third degree. 
Through counsel he pleaded guilty, stating that he 
had done all in his power to make reparation for 
the injury committed and implored a light sen- 
tence. Judge Gildersleeve severely reprimanded 
the prisoner and sentenced him to hard labor in 
the State Prison for four years. The specific 
charge to which Haigh pleaded guilty was the for- 
gery of a draft dated December 15, 1879, payable 
to and signed by himself and accepted by Messrs. 
Barney & Ferris, of Sandusky, Ohio. 


Sir Joseph Bazalgette is oue of the most fortu- 
nate of English engineers, for after exhibiting his 
powers in designing and carrying out the vast 
main drainage system of the metropolis, and the 
several miles length of the Thames Embankment, 
he has now the privilege of reconstructing some of 
the principal Thames bridges. At present he is 
strengthening the Chelsea Suspension Bridge by 
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had been used of 18 pounds the addition of a third chain on either side, Messrs. THE LATEST L. 


Appleby Brothers, of Greenwich, being the con- 
tractors. He will alsu shortly proceed with se- 
curing the foundations of Waterloo Bridge at a 
cost of $200,000; and enlarging the central opening 
of Vauxhall Bridge by throwing three arches into 
one, The most important part of Sir Joseph's 
bridge work will, however, be the reconstruction 
of Putney and Battersea bridges at an estimated 
cost of about half a million of pounds sterling. 
Parliamentary powers for these works will be! 
sought next session. 


Mr. J. E. Richards has written a letter to Mr. 


| Brush, engineer in charge of the Hudson River 


Tunnel, at the request of that gentleman, contain- 
ing the terms on which he is willing to undertake | 
to remove the 20 bodies and clean out the tunnel | 
in 10 days. For this work he demands $40,000 and | 
exclusive control of the engineers and property of 
the concern on the site of the work for the time 
mentioned. He has also sent a list of references 
to the engineer in charge, which contains among 
others the following names: M. Charles Baillargé, | 
engineer of the city of Quebec ; Pierre Valin, 
naval engineer and shipbuilder and government 
superintendent at Grosse Isle Quarantine; M. 
Pichey, architect and counselor of the city of | 
Quebec ; Jean Geingras, shipbuilder ; M. Simon, 
naval engineer and commissioner of the harbor of 
Quebec ; Mr. Pendenton, engineer to the harbor 
commissioner, and M. W. A. Lacour, present en- 
gineer of the government at Manitoba.—N. Y. 
Herald, 13th. 


A paragraph in the Iron Age of July 29th men- 
tioned the recent serious illness of ALEXANDER L. 
HOLLEY, in London, and gave the comforting as- 
surance, based on a cable dispatch of the 27th, 
from Mr. HOLLEY himself, that he was positively 
recovering. We regret to say that later intelli- 
gence indicates this opinion to have been prema- 
ture; at least, the repeated consultations of physi- 
cians and the cable dispatches sent after each of 
them to Mr. Holley’s family, are proofs that his 
condition has been most serious. He is 
suffering from a complication of disorders, of 
which jaundice is the most pronounced, and 
the rest are more or less connected with | 
the liver. An alarming weakness has been the 
most serious symptom. We understand that the 
physicians ascribe his illness to overwork in part ; 
if that be the case, we think it must refer to 
past years of overwork, rather than to the most 
recent period. Mr. Holley’s health was seriously 
affected several years ago; but of late he had 
wisely accepted the warning, and used with greater 
prudence his body and mind. His present fail- 
ure of strength came suddenly, during a profes- 
sional journey in Germany ; and doubtless he held 
out against the attack of disease longer than he 
should have done, in the hope of finishing the work 
in hand. He is now at the residence, at Clapham 
Common, of Mr. Dredge, of London Engineering, 
and is receiving the best care and medical advice 
which London can furnish. We reserve to the 
last the best piece of intelligence, namely, a dis- 
patch, of the 4th of August, saying: ‘‘ Doctors au- 
thorize telegraphing improvement more marked.” 
Evidently the trouble is an obstinate one, and re- 
covery must be gradual; but this sort of affliction 
is often to a busy man a blessing in disguise, since 
it enforces absolute rest, and thus secures a more 
radical and complete cure. The permanent dis- 
ability of Alexander Holley would be an irrepara- 
ble loss to engineering science, and his death would 
be a bitter sorrow to innumerable hearts. We can- 
not now trust ourselves to comment upon either 
possibility ; and we rejoice that the necessity of so 
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ROAD FOR CHICAGO. 





There was filed recently in the office of 
the Secretary of State, at Springfield, an 
application for the formation of a  com- 
many under the name of the Metropolitan 


levated Railway Company, to construct, main- 
tain and operate a line of elevated ways, or cou- 


| Veyors, in, through, and from the City of Chicago, 


with branches to Evanston, Des Piaines, River 
Park, Maywood, Riverside, Blue Island, Riverdale 
and South Chicago. The capital stock is $5,000, - 
000. The applicants are Milton Weston, Daniel 
H. Horne, William L. Newman, Jonas O. Meck- 
ling and Charles W. Rose. These parties claim to 
represent New York capitalists of unlimited 
means. who are said to be in earnest, and to have 
other large enterprises in view in connection with 
the above.—Chicago Times. 

[Considering the financial standing of the above- 
named projectors, the above application must be 
considered quite mildly drawn. ‘ Through Chi- 
cago” means seven miles; it is 13 miles to Evans- 


| ton; 15 to Des Plaines; 10 each to River Park and 


Maywood; 12 to Riverside; 13 to Blue Island, 12 to 
Riverdale and South Chicago; in all, not far from 
100 miles, and every town already amply served 
with numerous accommodation trains on old and 
prosperous railways. We await the setting of the 


| first column of a Chicago elevated railroad with 


considerable interest. A quickening of the speed 


| on the horse-railways of the south side 25 per cent. 


will kill any such scheme that may be projected 
for years to come.—EpIToR OF ENGINEERING 
NEws. ] 





CORRESPONDENCE. 


TREATISE ON NARROW-GA UGE RAILROADS, 


CHARLESTON, I[ll., Aug. 7, 1880. 
EDITOR ENGINEERING NEWS: 

Please let me know the name and price of some 
standard work on Narrow-Gauge Railroads. I 
want a work on their construction and mainte- 
nance. Yours truly, 

J. A. FAIRLEIGH. 

[This question has been asked us quite fre- 
quently of late. The only books that we know of 
are Von Weber's ‘Standard Gauge and Narrow 
Gauge ;” ‘‘The Billerica & Bedford Two-foot 
Gauge R. R.;” each twenty-five cents, and the 
best books now in the market on the subject. 
Fleming’s Narrow-Gauge Railroads, $1; and an 
English book, by C. E. Spooner, at $6, which is a 
good deal more than it is worth.—EpiTor ENGI- 
NEERING NEWS, | 





WASHINGTON, August 7, 1880. 
EprTror ENGINEERING NEws : 

The engineering department here is getting down 
to work. Colonel R. L. Casey has submitted his 
annual report, and states how the work is to be 
distributed around Washington, D. C. The re- 
port of Colonel Abert upon the progress of the 
improvement of the harbors of Washington and 
Georgetown shows that $282,000 was needed to 
make a channel 15 feet deep and 75 feet wide. 
With reference to the ‘ river flats,” he thinks they 
can be filled with earth excavated from the chan- 
nel. It is hoped that these malarial flats will be 
filled and a good channel made for the trade of the 
two cities. To-day, about 11 o’clock, the first stone 
in the work of completing the shaft of the Wash- 
ington national monument was laid on the north- 
east corner of the shaft, and the work will now be 
rapidly pushed forward. The last courses laid in 
1854 were ordered taken down by Colonel Casey. A 
temporary railroad is to be laid to the monument 
from Fourteenth street. C. L. FREEMAN. 


WELLINGTON’S EARTHWORK COMPUTA- 
TION—CORRECTION. 


doing is removed by tidings which give ground for | poop ENGINEERING NEWS: 


hope that we shall in good time welcome him once 
more to his old place as the beloved centre of a 
great circle of friends and the active leader of a 
great profession.— Engineering and Mining Jour- 
nal, 


| In the communication on Wellington’s Earth- 


| work Computation, published in your issue of the 


| 7th, it is stated that in constructing diagrams on 


profile paper, that ‘‘ the fine horizontal lines are 
either taken as 1 or 2 cubic yards apart, etc.” On 
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gaining access to my diagrams I find that 2 or 4 


ENGINEERING NEWS. 


| nights are cool, and it is recommended that winter 
should be substituted for ‘‘1 or 2.” Further, 


none of the centre heights are greater than about | 


clothes and overcoats be included in the bag- 


25 feet. For greater heights, the diagram may be | names have been registered for the trip, includin 


conveniently continued on ordinary cross-section 
paper, or the table of triangular prisms may 
resorted to. 

In fact, as one may see from Mr. Wellington's 
own diagrams, the cross-section paper may be 
used throughout ; though it seems better, 


first 5 to 10 feet centre heights to use a larger 


scale than is required for 10 to 25 feet centre 
heights. 

Likewise, for greater centre heights than 25 
feet, say, the scale may conveniently be dimin- 
ished. W. C. 

ASHEVILLE, N. C., Aug. 10. 


AMERICAN INSTITUTE OF MINING ENGI- 
NEERS—ANNOUNCEMENT OF THE LAKE 
SUPERIOR MEETING. 


GENERAL COMMITTEE. 


William P. Shinn, Chairman, St. Louis, Mo.; 

Jos. D. Weeks, Secretary, Pittsburgh, Pa. 
PROGRAMME, 

Friday, August 20, leave New York 8:25 
by Pennsylvania Railroad. 

Sunday, August 22, arrive in Chicago 8:00 A. M. 
(Arrangements have been made with the Grand 
Pacific Hotel to entertain the party at $2.50 each 
a day, or $3 a day for rooms with baths.) 

Monday, August 23, leave Chicago 7:50 A. M., by 
special train, kindly provided by the C. & N. W. 
Railway, and the M. H. & O. R. R., arriving in 
Marquette at 9:00 Pp. M. (Busses leave the hotel at 
7:20 A. M.) 

Tuesday, August 24, and Wednesday, August 
25, visit the iron region. 

Wednesday, August 25, leave Marquette by char- 
tered steamer, and arrive at L’Anse at 7:30 P. M., 
and at Houghton at 11:00 P. M. 

Thursday, August 26, and Friday, August 27, 
visit the copper district. 

Friday, August 27, subscription dinner at Hough- 
ton, 7:00 p.m. Leave Houghton at 11:00 P. M., 
and Portage at 12, midnight. 

Saturday, August 28, arrive at Fort William at 
8:00 a. M., and visit Thunder Bay, Silver Islet and 
Isle Royale. Leave Isle Royale at 6:00 P. M. 

Sunday, August 29, arrive at Marquette 6:00 a. 
mM. Leave Marquette 12:30 P. M. ass Pictured 
Rocks 1:00 P. M. 

Monday, August 30, arrive at Sault Ste. Marie 
4:00 A. M., and pass through Sault Ste. Marie Canal 
and River, and the Straits of Mackinaw, arriving 
at Mackinaw 6:00 P. M. 

Tuesday, August 31, arrive at Escanaba at 5:00 
A. M., and visit the Menominee Iron Region. 
Leave Menominee River Junction at 6:00 P. M., by 
Chicago & North Western Railway. 

Wednesday, September 1, arrive at Chicago 6:00 
A.M. Leave Chicago 8:30 A. M. 

Thursday, September 2, arrive at New York 6:25 
P. M. 

Members going to Chicago from the east can join 
the excursion party at any point on the main line 
of the Pennsylvania Railroad, and the Pittsburgh, 
Fort Wayne & Chicago Railroad. Orders will be 
issued by the Secretary for the purchase of tickets 
to Chicago, from points on the Pennsylvania road, 
at one fare for the round trip. The price of the 
round-trip ticket from New York to Chicago will 
be $23; from Philadelphia, $21; from Harrisburg, 
$19.75. Members leaving Pittsburgh, and points 
on the Fort Wayne road, will apply for tickets to 
Chicago to Mr. Joseph D. Weeks, 77 Fourth avenue 
(P. O. box 1547), Pittsburgh, Pa. The price of the 
excursion ticket from Pittsburgh will be $12. Ar- 
rangements will be made to have Pullman sleeping 
cars on the trains to accommodate the party. If 
members do not wish this accommodation, they 
should notify the Secretary. The charges of the 
Pullman cars will be as usual. 

The Chicago & North Western, the Marquette, 
Houghton & Ontonagon, the Menominee Range 
and the Mineral Range railroads have kindly ex- 
tended to the Institute the courtesies of special 
trains and free transportation in the Lake region. 

Persons proposed for membership have the same 
privileges as members, with regard to the meeting 
and excursions. 

The sessions for the reading and discussion of 

pers will be held on the steamer at intervals dur- 

the trip around the Lake. 

t is expected that the ex 
on the Lake, from Chicago 
will be about $50 for each person. 

The latter part of August is the pleasantest sea- 
son of the year on Lake Superior, and the temper- 
ature is particularly favorable for excursions. The 


P. M., 


be i 


nse of the excursions ‘ 
ck again to Chicago, | water tank below the depot, and expects to penetrate 


twenty-five ladies, and it is expected that the tota 
number will exceed one hundred and fifty. 
The unusual facilities offered to the members of 


Blank forms of proposal for membership accom- 
pany this circular, for the convenience of those 
who wish to offer names for election. 

Members are requested to inform the Secretary 
promptly of their intention to read papers at the 
meeting. : 

Tuos. M. Drown, Secretary. 
LAFAYETTE COLLEGE, EASTON, Pa., 
August 9, 1880. 


THE WESTERN SOCIETY OF ENGINEERS. 


At the last meeting of the above society the 
following were elected ofticers for the ensuing year: 
President, E. S. Chesbrough ; first vice-president, 
Moses Lane ; second vice-president, D. C. Cregier : 
treasurer, Charles Fitzsimmons; librarian, J. W. 
Weston ; trustees, H. C., Nutt, S. S. Greeley, and 
J. B. McClure. 

—— ++ Sore. - 

NEw Worps.—While many words once in com- 
mon use are now nearly obsolete, few persons are 
aware how large a number of new words are con- 
stantly coming into our language. The supplement 
of the new edition of Webster's Unabriged Dic- 
tionary, recently issued, contains, among other at- 
tractive features, an addition of over 4,600 new 
words and meanings, and yet it is but a few years 
since a general revision was made and great care 
taken to insert all the words then properly belong- 
ing to the English language. Where these words 
come from and what they are is a surprise to per- 
sons who have not examined them. That they 
have not been hastily compiled is evidenced by the 
accuracy of and careful study given to their etymol- 
ogy and definition. 

GENERAL INTELLIGENCE. 


2 We solicit and are ahaa eeent to publish in these 


columns any items of interest that may be furnished us. 


GAS AND WATER. 

The water question is again up for agitation in Mil- 
ford, Mass. 

The Akron, O., water-works construction is being 
pushed with all possible energy by the contractor. 

Danbury laborers are angry because the contractor 
for the water-works imports convict labor from Bridge- 
port at 25 cents a day. 


Nearly two bundred wells in the city of Madison, 
Wis., have been pre fee and uearly all of them found 
to be impure and unfit for use. 

Messrs. Gray and Noyes, of Washington, D. C., have 
the contract for constructing a condenser and air-pump 
for the Georgetown pump-house. 

The finishing work on connections between the Lake 
View, Dl., pumping-works and the new inlet well has 
been done, and water is now pumped from the new well. 

The last piece of the six-inch pipe connecting Kane, 
on the Philadelphia and Erie ilroad, with Parker 
City, on the Allegheny Valley Railroad, sixty-five 
miles away, has been laid. 

Messrs. Berger & Beique, having received the first 
consignment of pipes from Scotland, are about to com- 
mence active operations in laying the plant for the St. 
Henri, Quebec, water supply at once. 

The Superintendent of Water-Works of Lake View, 
IIL, reported 27,444,875 gallons of water 7a durin 

, pol 





the past month, at an expenditure of 11 unds 0 
coal and at a total expense of $582.61. 

C. T. Leonard & Sons, of South Norwalk, have the 
contract to build Thomaston’s new water-works for 
#13,710. They are under $4,000 bonds to finish by 
November 15, and have 100 Italians digging. 

ALtToona, Aug. 2.—The election in this city to-day in 
regard to the proposed water loan passed off very quiet- 
ly, all the taverns and beer saloons being closed. The 
election was unanimous for borrowing the $60,000. 

The St. Cunegonde Water-works contractors, Messrs. 
Berger & Beique, have 344¢ miles of excavation to 
complete for the laying of water-mains by the Ist 
November. They are now supplying St. Gabriel 
Village. 

The specifications for eight new iron boilers for the 
old Allegheny, Pa., water-works, prepared 7 ee 
intendent Richmond, have been approved and Comp- 


| troller is directed to advertise for proposals for putting 


in the boilers. 


A dispatch from Red Wing, Minn., dated the 5th, 
says: ‘The railroad company is drilling a well at the 


the rock until it strikes a stream of water softer than the 
water of the shallow wells.” 
Application is to be made to the Lieutenant-Governor 


in Council, Ontario, for a charter to incorporate the 


ato The amount of capital stock of the co 
At the date of this circular, about one hundred | 





| to see, and Mr. Spauldin 
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‘London Steam Heating and Manufacturing 


Com- 
npany 
consisting of 4, pany is 


CINCINNATI, 


shares of $20 each 
August 2.—A Gazette 


Indianapolis 


| special says: ‘‘ Wm. Henderson, this afternoon, as 
| tee of the first and second mortgages a 
| lis water-works, took possession of the property with. 


of the Indianapo 


out resistance, and the mortgages will be foreclosed at 


} | once, 
| the Institute to visit this most important mineral | 


| region, combined with the pleasure of a summer's 
| excursion, will, it is believed, render this meeting 
for the | of the Institute larger in numbers and more inter- 
| esting than any meeting held hitherto. 


Articles of incorporation have been filed with the 
Secretary of State at Springfield, for the organization 


| of the Quincy, Ill., water-works company, with a cap 
£300,000. The ‘ors are: Lorna! 


stock of incorporators are: Lorenzo 


| Bull, W. 8. Warfield, O. H. Browning, R. F. Newcomb, 


Wm. Marsh, H. 8. Osborne, and Wm. B. Bull. 


The stockholders of the Akron (Ohio) Water-Works 
Company met last Monday, and organized by the elec. 
tion of the followin of Trustees : Geo. W. Crouse 
A. L. Conger, Frank Adams, O. C. Kendrick and Chas’ 
Wilhelm. Officers were then elected as follows : Presi. 
dent, Frank Adams; Secretary and Treasurer, I. —. 


R. D. Wood & Co., of Philadelphia, have a $7,400 con- 
tract with the Southbridge Water-Su ply Company for 
furnishing 6,500 feet of pipe and 10 hydrants. There 
is to be a 12-inch pipe through the dam to South street, 
a 10-inch pipe to Marcy street, an 8-inch pipe to the cor. 
ene < ogee and Elm, and a 6-inch pipe down Elm 
an n. 


aK the month of July, 1880, there were pumped 
490,267,780 gallons of water by the Detroit Works. 
This is an average of 15,815,091 gallons per day. The’ 
— quantity — on any one day was 17,458,- 

For July, 879, the whole number of gallons 
pumped was .555,400; average per day, 15,050,175; 
greatest quantity on any one day, 16,656,120. 

The town of Lake, a suburb adjoining Chicago on the 
south, and which is important as having the great 
Union Stock Yards within its limits, has for several 
years taken water from Lake Michigan, in partnership 
with the village of Hyde Park. This arrangement has 
not proved satisfactory, as any gee acquainted with 
all the circumstances could well understand it would 
not, and the town of Lake now proposes to have an in 
dependent supply at a cost of $150,000. 


The water main which supplies the east and west di- 
visions of the city of Minneapolis with water was laid 
under the waters of the Mississippi from 12 to 15 feet 
below the surface. The floods washed the sand from be- 
neath the pipe, allowing it to settle, and, as a conse- 
quence, the joints se ted in three places. Much 
trouble has been experienced in repairing these ruptures, 
and it is doubted by some eminent experts if the main 
can be kept tight under these conditions. 


There is a strongly organized movement on foot to 
establish a system of water-works in Yarmouth, N.S. A 
company was formed a year or two ago, rights of way 
were secured, and operations are expected tocommence 
now very shortly. Ata recent public meeting of the rate- 
payers it was decided to grant $3,000 per annum for ten 
years in aid of the enterprise, the town to have free use 
of the fire plugs during that period. It is believed the 
company will make their stock a good paying invest- 
ment. ' 


Mr. William Henderson, who, last Tuesday, took 
possession of the water-works as trustee of the first 
and second mortgage bondholders, filed suit for fore- 
closure yesterday. He is the sole surviving trustee 
under both mortga: the first being $350,000 in 
amount, the second ,000. The condition in both 
mortga, was that upon default of payment of in- 
terest the trustee of the bonded debt shall have the 

wer to ey foreclose upon the property. 

e foreclosure suit will not in any way interfere with 
the business of the company.—Jndianapolis Journal, 
7th inst. 


On the 7th inst. a trial of the new engine built for the 
water-works of Detroit by Samuel F. Hodge, was made 
in presence of the Commissioners, engineer and contrac- 
tors. It was found te work ——t This contract 
was made April 12, 1879, and its terms the engine 
was to ‘be completed January 1, 1881. The contract 

rice is $82,300, which is about $21,000 less than the 

rst engine at the new works cost. This is a duplicate 
of its fellow in the main, varying only in unimportant 
details. The two engines have a pumping capacity 
(combined) of about 48,000,000 gallons of water per 
day, each being in capacity about 7,000,000 gallons 
daily in excess of the um amount ever pumped 
in one day. ae the completion of the new main, the 

ipes for which are now under contract, Detroit will 
the largest means for furnishing water of any city 
of equal population on the continent, besides an unlim- 
ited supply of good water. The site is of such mwagni- 
tude that when the city’s growth shall demand it, the 
present works can be duplicated, thus giving a daily 
supply, if necessary, of 96,000,000 gallons. Detroiters 
believe that in less than a generation hence that dupli- 
cation will be imperative. 


The experiment of ting Holyoke by electricity has 
evidently fallen th for the present at least. The 
roject contained enough promise of final success to at- 
t to its support some even of the most conservative 
citizens, while many others wanted tosee the experiment 
tried for the sake of the notoriety it would give the city. 
There is no question that a tower such as it was pro 
to build, containing electric lights of 300,000 can- 
e-power, would furnish a tacle worth going miles 
will doubtless soon find some 

place in which to make trial. He says the exper 
ment is to be made somewhere, as additional proof has 


Boston 


| recently been obtained of the feasibility of the project. 
|A small } 
| harbor with a fraction of ) ae gsr big light, and it 


tower was set up at Downer Landing in 


was found that oi could be easily read at 4 
distance of a of a mile. Mr. Spaulding’s plans 
for making Holyoke famous were never half told. He 
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— 


intended to have the railroads all run excursion trains | 


was to invite the ne pers from 
ant ‘Bt Tock to cond cor ts. He calculated 
that the city would be seen nightly from every.eminence 
in the vicinity, and that the ts would be plainly vis- 
ible from the Catskills and White mountains. This 


would not seem to be impossible in view of the fact that | 
Spanish coast survey engineers succeeded last year by | 
t of not over 5,000 candle-power 


id of a ek 
=e as tion across the 
a distance of 145 miles. 


water-power com 
ee 150 by 100 feet 


Mediterranean Sea, 


we and also a coal-shed 150 feet square. 


It is said that the recent experiments made at the | 


flume in the various methods of transmitting 
which will soon be published with the turbine , will 
show some facts which practical millwrights will not 
readily accept. In the relative economy of —_— and 
belts, the preference will be given to gears. n the use 
of bevel- ng and spur-gearing it was found that the 


former rbs only one-half the power of the latter, 
that is, the bevel-gearing is twice as saving as spur- | 
gearing. It has generally been supposed that the reverse 
was true, and‘ that spur-gearing was much more eco- 


nomical. The bevel-gear and open belt were found to 
absorb about equal power, as also the r-gear and the 
crossed belt, while the reel belt is much more wasteful 
than either.—Springfield Republican, 
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The proposal of N. H. Decker, after having been trans- 
mitted to the tof Finance for examination 


and approval of sureties, was accepted. 


Proposals received Aug. 4, by the tment of Public 
orks, Reservoi Bronz River, in 
the Towne of Castle and Mount Pleasant, West- 


ny are building a new retort- | 
size as an addition to their | 


wer, | 


received Aug. 4 by the Department of Public | 
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"The proposal of George W. ower, after having been 

transmitted to the Department of Finance for examina- 

tion and approval of sureties, was accepted. 
qenueggivnbeine 


ELECTRICITY. 


A special committee of the Akron (Ohio) City Coun- 
cil, appointed to investigate the question of lighting that 
city with the electric light, will, it is stated by the Sum- 
mit County Beacon, recommend the adoption of that 
system. e One at present in view will embrace two 
stations of four 18-light machines, which will be of 
sufficient power, to light a radius of half a mile each. 
Each lamp will have 35,000 candle-power, and their en- 
tire cost will be about $3,000. 


STREETS, DRAINAGE, ETC. 


Sewer and ‘street work upon an extensive scale are in 


progress in Detroit; bids for performing the same were | 


received August 9. 


Drainage d 
per’s Week!y of date 21st inst. 

Tenders will be received until the 21st inst., by John 
Baxter, Chairman Committee on Works of Toronto, 
Canada, for the construction of several sewers. 


THOMASBORO, Ill., Aug. 4.—The ditch about to be dug 
in the Beaver Lake drainage district, organized under 
the Illinois laws of 1879, and located in Cham 
County, will be a pretty large affair of the kind. e 
commissioners will contract for some 18 miles of ditch, 
varying from 24 to 16 feet wide at the top, and 5 feet 
deep. They will open proposals for contracts on the 
17th inst. at this place. Tue costs of the ditch will be 
assessed on all land benefited in the district, about 
13,500 acres. 


The City Engineer of Milwaukee is mov 
waters of the intercepting sewer Ait 
work ler way as soon as 
work making a topog: ee ee ee 
fine the limits of the portion o ng he iy If it is 
found that there is not sufficient of as Breay 
to accommodate the work, additional land 1 be pur- 
chased. When the location of the work is 


in the 
em ane ws get the 
Engineers are at 


i to begin operations for putting in the 
aaa into be cemtrented of bets 43¢ test te 


diameter. From the island to the main land a sy: 


will connect the sewer to be laid at a uniform be- 


low the river surface. The ——— of the works em- 
in the entire i ed for a ve 
oman of 280, with in the present rca 


city, 150 of sewage daily for each inhabitant to 
wag bond gong = —— — This would 
amount to 42,000, gallons sewage every 
twenty-four hours for 280,000 inhabitants, and 


chester County, N. Y., near Kensico Station, Harlem | 
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one-fourth of an inch of rain-fall would give 59,- 
000,000 gallons more. In order to discharge 
the te amount of 101,000,000 gallons 
daily it aS that the conduits shal! flow only 
three-quarters full and at the minimum velocity of 2°; 
feet per second. The idea of constructing the first sec- 
tion or that designed to be built for the interception of 
the Menominee is because it is considered the worst 
The total area to be drained by this portion is 820 acres, 
and the total amount of sewage tributary thereto will be 
10 4-10 million gallons in twenty-four hours. The plan, 
however, provides for 25,000,000 gallons daily, but it is 
estimated that under the present conditions of the city 
the sewage from this quarter will not exeeed 4,090,000 
rallons. The citv engineer states that while only 4,000,- 

gallons will be the maximum amount for the 
present, the works can be employed to remove impure 
water from the river and the canals. But of course 
under the intercepting plan, when the whole system is 
carried out, there will be no need of cleansing the river, 
for as the vears go by, the water in it will become 
purer, because no filth will be emptied into it. This fall 
and winter the engineer wants to construct as much of 
the sewer as possible, as far as First avenue, a distance 
of eleven blocks, or less than a mile. Another syphon 
would be laid in the Menominee River to reach the 
canals, 


As an absolute necessity and effectual safeguard 
against the ravages of yellow fever, New Orleans some 


| time since decided to introduce the use of flushing ma- 


| 


| diameter ; the low-pressure 24 inches : 
| ders 24 inches, and the stroke 24 inches. 


| Pounds o7 


chinery, taking the water supply from the Mississippi 
River. This machinery was recently put in operation 
and found to work very satisfactorily. The boilers are 
two in number, each 36 feet long, with 14-inch flues, 
and were manufactured by C. G. Johven & Co.; of New 
Orleans. These boilers drivea Blake duplex compound. 
condensing pumping-engine, which was designed by the 
makers for a service of 5,000,000 gallons per day of 
24 hours. The bigh-pressure cylinders are 14 inches in 
the water-cylin- 

At the trial the 
following result was obtained : 
coal burned in 24 hours 


ens 11,278 
| Cubic feet of water evaporated in 24 hours 1,060 
| Number of strokes of pump in 24 hours 170,302 
| Number of gallons of water discharged by pump 
in 24 hours....... Sembitas aed chnmien ; 8,008,424 
Number of gallons of water discharged from con- 
| denser in 24 hours ; 200,860 
Pounds steam pressure in boilers... 70% 
Pounds steam pressure in cylinder i | 
Pressure discharge from pump, lbs 18 1-10 
Vacuum by gauge on condense r, Ibs hen otes 25 4-10 
Height of gauge on discharge above river, feet. Bs) 
Head of discharge above gauge.... 41.81 
Total height water is raised 56.81 
| Temperature of water from pump 70 
Temperature of water pumped to boiler sl 
| Weight of one galion of water pumped, Ibs 8 4-10 
| DUTY 
| Pounds of water reduced to standard tempera- 
ture of 212° evaporated per pound of coal.... 8.68 


| Pounds raised with 100 Ibs. coal 


| 
| 


| 
| 











Pounds of water discharged by pump one foot 
high in 24 hours... J ; .-. 3,821,651 966 


bene sees -... 93,885,114 
Cost of coal per million gallons raised 56.81 
SRK 050 25. 5446 wees shedint : a $3.52 
Onl per million gallons............ . seas % cents 
Engineer and firemen per million gallons $1 05 


Total cost per million gallons 56.81 feet high $4.60 

The engine was not designed for high duty, aud the 
trial was made before the cylinders were jacketed. It 
is so constructed as to be able to maintain the pressure in 
the pipes for fire services, if necessary. The appropria- 
tion was $45,000, and the work was completed at nearly 
$4,000 inside this amount. The committee afterward 
expended the balance in laying pipe to cover more ter- 
ritory. The engine was constructed by the Geo. F. 
Blake Manufacturing Company of this city. 


A report of a special committee of citizens appointed 
to ar the matter of pavements for the city of 
Ss 


Chicago, is published in full in the Times of the 5th 
inst. Its recommendations may be summarized as fol- 
lows: 


1. That the primary object of solicitude in the pave- 
ment of the future should be to secure a suitable foun- 


| dationof a permanent character. 
There is a full page of illustrations of the Boston Main | 
Works, at Dorchester Bay, published in Har- 


2. That the superstructure, second in importance only 
to the first-named consideration, should of the best 
material obtainable, adapted to the circumstances of the 
case. 

3. That countenance should be given to legislation for 
placing the control of the streets more directly under 
the mun:cipal authorities. 

4. That wooden sidewalks should be abandoned. 

5. That repairs should be systematized. 

6. That tires of vehicles should be widened, the loads 
lessened, and the speed of wagons reduced. 

7. That a wide and comprehensive view of the sub- 
ject in all its bearings should be brought to bear on the 
practical solution of this important question. 

ng the superstructure the Committee remarks : 

** As we have been requested to consider the subject 
and express our opinion thereon, we will name our 
preferences in their order. They are : 

1. Granite blocks of the most improved pattern, such 
as experience has demonstrated to be best adapted tothe 
traffic of a large city. : 

2. Compressed a blocks, such as we have seen 
laid in this city, the success of which seems to us to 
have out of the range of experiment. 

3. blocks, which find much favor on account of 
their cheapness and durability, and that they have the 
advantage of being noiseless or nearly so, and very safe 
for the horses. How far the alleged tendency of -these 
blocks to shred or become ragged at their edges may be 
an ob; ion time will develop. 

, wooden blocks of the ordinary pattern. _They 
are ae and noiseless and when subjected to the con- 
dition of a concrete or ~— pear an re would not :o 
readily wear out as now, although y would not even 
then, we fear, be entirely free from the holes and ruts 
caused by wagon tires, which seem to search out, so to 
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speak, the spots in such a pavement. These wooden 
blocks may be advantageously used in nearly unpaved 
streets, and, where the foundation is a quod 

will last ten or fifteen years under favorable circum- 
stances. 

For the boulevards and main avenues leading into the 


city we have seen no plan which, on the whole, is better | 


than that recommended by the commissioner of public 
works in his last annual report—rubble foundation, then 


twelve inches of macadam with four inches of granite on | 


top. 
eighteen 
made 


feet of the 

of cedar blocks, 
with suitable top-dressing. Modifications of these 
can be made for the seke of ascertaining the 
best form of superstructure and to 
the principle appears to us to be the correct one. In all 
selection of stone for the surface of such a roadway, ex- 
perience dictates that the preference should be given to 


roudway, in the centre, 
the sides 


the hardest that can be procured, such as contains 50 to | 


75 per cent. or more of silica. Limestone is too suscepti- 
ble of pulverization, and such stones as contain too 
much alumina or common clay have objectionable 
qualities consequent thereon. 

oo 


BRIDGES. 


The bridge over Sheepshead Bay, which connects 
Manhattan Beach with Long Island, is completed. 

On the 4th inst. the contract for building the pier and 
abutments for the new bridge on Beacon street, Boston, 
at the Back bay Park, was awarded to Ross & Lord for 
$36,898. 

The new iron bridge over Green River, Great Barring- 
ington, Mass., is finished. The contract expired July 
10, but the delay was the fault of the town, the abut- 
ments not being ready. 


The Michigan Central Railroad will at once begin the 
erection of adouble-track iron bridge over the St. Joseph 
River at Niles. The structure will be nearly 600 feet 
long, and will cost between $40,000 and $50,000. 


The contract for rebuilding a a of the Chelsea 
Bridge for the City of Chelsea, Mass., was awarded to 
Isaac A. Sylvester, of Newton Centre, Mass., for the 
sum of $39,476, and the work was begun about the 
25th of July, to be completed on or before December 1, 
1880. 


The contract for the erection of an iron bridge over 
Flat Creek, three miles south of Sedalia, was awarded 
by the County Court to 8. M. Carter for $1,950 on the 

_8d inst. Mr. Carter is an old contractor, having built 
bridges on the Pacific Railroad for the past fifteen years 
and also over the narrow-gauge road now building to 
Warsaw. 

The Philadelphia Bridge Company, Pottstown, Pa., 
recently shipped some bridge and turn-table work to 
Japan. The present orders of the company will keep it 
busy for some little time, and include considerable iron 
roofing and girder work. Among other orders is one 
from the L. & 8. R. R. Company, for a new bridge 
above Mauch Chunk, nearly 600 feet in length. 


The first span of the Chesapeake & Ohio Railroad 
bridge at Catlettsburg, was swung July 31. The bridge 
is of the Whipple truss pattern, with pin and link con- 
nection and extra lateral or wind fastenings. The length 
of the bridge proper is 628 feet; width, 17 feet; height 
of truss, 33 feet; weight, when complete, 625 tons. 
The Keystone —— Company, of Pittsburgh, is the 
same that built the bridge for the Cincinnati uthern 
Railway at Cincinnati. Col. R. G. Dayton is superin- 
tending the erection, and is working a force of 60 men. 
He is confident of finishing the work by the first of Sep- 
tember, when for the first time trains of the Chesapeake 
& Ohio will rattle over Kentucky soil. Trains now run 
daily from Huntington to the bridge. 


oo 


RAILROADS. 


The Chicago & Alton is surveying a line for a road 
which is to run from Fort Madison, Mo., to Lacon, Ill. 


The County Commissioners, Youngstown, are tryin 

to solve the problem how to build a $30,000 bridge wit 
25,000. 

A bridge spannin 
ton & Suspension 
Railway was burned on the 9th inst. 

The contract for the erection of four new elevators 
on the line of the Winona & St. Peter Railroad was let 
by the L. C. Porter Milling Company to Noonan & Sti)l- 
wager. 

The engineers of the St. Paul, Minneapolis & Mani- 
toba Company are busily engaged in devising plans for 
the great iron bridge across the Mississippi River above 
the Falls of St. Anthony. 

It is an open secret among the engineers and sub-offi- 
cials of the Chicago & Northwestern road that the Black 
Hills division is not going to sto 
to be carried through to the Pacific Ocean. 

The contract for the erection of engine sheds and 
workshops for the Grand Junction Railway comes at 
Belleville, has been let to Messrs. Northcott & ord, of 
that city. Work will be commenced ag once. 


a 75-feet-deep gully on the Lewis- 


Surveyors have started out on the Cincinnati, Wabash | 
& Michigan railway extension from Goshen to Benton | 
Harbor, Micb. The money is about all subscribed, and | 


the building of the extension is now a certainty. 

The concession for the preliminary works of the pro- 

_— tunnel beneath the channel between England and 

nee, which was granted for five years in 1875, has 
been renewed by the French government for three 
years. 

In order to equal the railway Pes in the United 
States of the past ten years in the ensuing decade, we 
shall be obliged to build over 84,000 miles of railway 
and invest in them some $4,000,000,000 of additional 
capital. 


Another form suggested is to have sixteen or | 
of macadam | 


ing, but | 


ridge branch of the N. Y. Central | 


at Deadwood but is | 


ENGINEERING NEWS. 


The Southern Pacific Railroad Co. is 
| the Mexican government for a concession 


with 
a 


| branches to Laredo and to Mazatlan or San Blazon, on 
or coast, a system aggregating 2,000 miles of 
| road, 

The laying of iron on the Delphos, Ind., Narrow- 
| Gauge Railway was commenved on the 9th, a short dis- 
| tance northeast of Marion. The grading has been rap- 
| idly pushed. The line will be open for business shortly. 
| This road intends to compete with the great Wabash 
railway. 

A Washin special says Jay Gould has had survey- 
ors busy in Montana all summer and pro to head 
off the Northern Pacific by an extension of all his own 
lines to Puget Sound. He has had surveys made of the 
first hundred miles for the new track, and it will start 
from Cheyenne. 


The Pittsburgh, Fort Wayne & Chicago Railroad 
Company finds it difficult to secure laborers enough to 
= the work uired to be done on the line 

tween this city and Pittsburgh. The com has a 
force of one thousand men engaged in bal ig the 
road with stone. 


Edward Powers, civil engineer in the employ of the 
Chicago & Northwestern road, is surveying a line of 
road starting from the main line at some point between 
Ford River and Bark River, and running northeasterly 
into the Falch Mountain range, Wisconsin. The line 
will be from 25 to 30 miles long. 


The Hydraulic Motor Company in Rochester, N. Y., 
is rapidly prosecuting its work, looking toward making 
the lower falls of the Genesee there useful. Already 
45,000 feet of timber and 300 cords of stone have been 
used in making the crib. The ane promises to run 
street cars by compressed air by Oct. 1. 


The authorities of the Pennsylvania Railroad are push- 
ing the work of the elevated road in Philadelphia, with 
the intention of completing the road by the close of the 
present year. The depot for the new road will be locat- 
ed opposite the public buildings, at Filbert and Merrick 
streets, and will occupy about half an acre in extent. 


Orrawa, Ont., Aug. 9.—Information is received from 
Newfoundiand that the fishermen have forcibly stopped 
railway surveys, and will not permit the work to pro- 
ceed. The islanders believe the railway is part ofa 
scheme to get Newfoundland into the Canadian confed- 
eration, and have taken this means of manifesting oppo- 
sition. 

A special from New Orleans says: ‘‘ Following up the 
cut on nger fares, the Louisville and Nashville Rail. 
road Company instruct their agents to quote freight 
rates to all points on application. Nobod 
far the cut in freight rates will be made, but the contest 
between the Louisville and Nashville Company, and the 
Chicago, St, Louis & New Orleans Railroad Company is 
a stubborn one.” 

MontTrEaL, Aug. 7.—The South Shore Railway & 
Tunnel Company have shown that the intend construct- 
ing the tunnel under the St. Lawrence, at this = SR 
depositing to-day with the government the first i - 
ment of their guarantee, amounting to $5,000, required 
by thetr charter for making the preliminary surveys. 
Walter Shanly,a civil engineer, well known in con- 
nection with the Ho»xsac Tunnel, has been appointed 
Engineer-in-chief, and has already taken steps to begin 
his part of the work. 


The contractors on nearly all the sections of the New 
York & New England Railroad extension west from 
Waterbury, Conn., expect to finish by September 1, but 
several will need more time, and trains will not be run- 
ning to Brewsters, N. Y., before October 15. The line 
crosses Hopbrook valley on a trestle 28) feet long and 
105 feet high, and the Towantic swamp is crossed on 
piling for 500 feet and filling for 1,000 feet. Two spans 
of the bridge over the Housatonic, which is 100 feet 
above the water, are in place. 


The Milwaukee & St. Paul Railroad Company are 
making tremendous strides in every direction this year. 
Their lines are being extended in Wisconsin, Illinois, 
Iowa, Minnesota and Dakota, and by the close of the 
year they will have built and equipped in these states 
and territory over 400 miles of new road. Their great- 
est exploits are being done in Dakota, where they have 
1,200 men at work, and where, by the close of the 
season, they will have built over 300 miles of new road 
in that territory. When the Ist of next January comes 
around, the company will have between 3,500 and 4,000 
miles of main track. 

Leadville, Col., promises to become an important rail- 
road centre. The Leadville, Ten-Mile & Breckenridge 
| road has turned over as much of its line as has been 
| graded to the Rio Grande company, and the latter are 
now hurrying up their le River extension. They ex- 
pect to have laid to Kokoma _ within 60 days, and 
the extension completed to Red Cliff by November 1, at 
the latest. New life has been given to the mining camps 
in De e. ag Seek oh aes other 

ints which wi jus reac’ stim prospect- 
oe for new mines, and the working of those already 
discovered, to a wonderful degree. 


Rumors are in circulation in Keokuk that the Wabash 
interest in connection with the Missouri & Nebraska 
renege sg Bae Bim 2 ting the erection of a 
bridge over the Mississippi be n Warsaw and Alex- 
'andria. The building of this bridge was contem 
jin 1862, at which time the Toledo, Peoria & Warsaw 
land Missouri, Iowa & Nebraska roads obtained a 
| charter from Co au them to construct 
a bridge over the Mississippi at the above-named points. 
| By certain work done at the time, this charter was made 
| secure, the advantages of which they still enjoy. If 
built, the structure will cost about $400,000. 

The St. Paul Pioneer-Press says: ‘‘ There is war to the 
hilt between the Chicago & Northwestern and Milwaukee 
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& St. Paul railroad companies for the possession « vs 
fertile section of Dakota, The contract has been let - = 


one, they grand trunk line railway from Mexico to El Paso, with | first-named company for the building of a line from the 


Huron up the James River toward Jamestown, ani sey. 
eral Naeheet men and teams are now at work on it. The 
| track will be laid before snow flies to the crossings of the 
Hastings & Dakota branch of the Milwaukee & St. Pau), 
due west from Ortonville 100 mil and 90 miles 
aan —oe. a = = + orga road inter. 
cep m by ng a force o' rs on their jj 
northward toward Jamestown,” _ ” 


Recent reports from Brainerd, on the line of the 
Northern Pacific, are to the ee effect: ‘‘ There 
has never been such a period of activity along the line 
of the Northern Pacific Railway as at present. A)! de. 
parsnenes of the road are hard at work, in preparation 

or moving the immense crop, which will soon be ready 
for handling. The Northern Pacific road now operates 
716 miles of main track, divided as follows: Duluth to 
Brainerd, 115 miles; Brainerd to Fargo, 138 miles - 
Fargo to Bismarck, 194 miles; Bismarck to (Green 
River, 103 miles; Brainerd to St. Paul, 136 miles: 
Castleton to end of track, 30 miles. It is expected 
that 100 miles more of main track will be added to the 
western end before cold weather sets in.” 


The following table = the general result of rail- 
road operations for the last nine years : 


ital } 
nded 
debt. 


Gross 
earnings. 


Net 


Divid'ds, 
earnings. i 


paid, 


$219,9'6,7233 $61,681,470 
187,575,167) 536 0,368 
170,976,697| 5 ‘ 
186,451,752 
185,596,438) 7. 
189,570,958 
183.810.5642! 
165,754,373 
141,746,404 


$4,233 | $4,672,506,010 
78,960 | 4,589,948, 793 
TTA) 4/588.597/248 
38... +++} 73,508| 4,498,591 '935 


$520,012,909 
490,108,351 


763,504 
3,'784.544,084' 526. 

57,323) 3,150.423,057 
44614) 2,664,627,645 | 58-456,681 
The opposition of an influential circle of men in Brook- 
lyn to the proposed elevated railroad over the Boulevard 
at Coney Island has been quieted, it is said, by the ad- 
mission of Mr. Seth L, Se the enterprise as a 
stockholder and contractor. Mr. Ke>ney is now super- 
intending the construction of the road up to both sides 
of the Boulevard, but owing to the injunction which is 
still in force against the Sea View Railway Company, a 
crossing of the popular drive cannot be effected this sea- 
son. In the mean time a rival enterprise, which contem- 
plates a surface railroad, run by rope-traction power on 
the sea-beach outside of the Concourse, is growing in 
favor with those interested in the island, but the Park 
Commissioners have up to this time refused this road 
the aod of way along the beach under their control.— 

. Y. Sun. 


knows how|w y 


Prof. Beele and party have started from Winnipeg, , 
Canada; to make an exploration of the country through 
which the Hudsov Bay & Nelson Valley Railway is to 
pass. The will make a thorough exploration of 
the Nelson River valley as well as the west shore of 
Lake Winnipeg. Maps have also been taken to ascer- 
tain the length of time the Hudson Bay is navigable 
each summer. The general route of the new line of 
railway will be from Selkirk, with the headquarters of 
the southern terminus at Winnipeg, taking a north- 
westerly course for a distance, eunee north to the 
Saskatchewan River above Grand Rapid:, thence north 
along Nelson River to a point where the ocean steamers 
connect. It is thought that the distance the Nelson 
River is navigable will be utilized nnless it is determined 
where would be the best terminus on Hudson Bay, 
= at York Factory or at the mouth of Churchill 

iver. 


An engine is now in process of construction at the 
Grant Locomotive Works which, it is thought, will 
— for speed anything yet built. It will look like an 
o ry engine turned upside down. The machinery 
will be on top of the boiler instead of under it, as usual, 
and the boiler will hang very low on the wheels. There 
will be two pairs of driving-wheels, but instead of hav- 
ing them follow each other, one pair will be on top of 
the other. The driving-wheels will be the upper 
pair, and they will turn in the opposite direction from 
that which the engine is going. ey will rest upon the 
rims of the other pair, which will in turn rest on the 
track. The revolution of the upper pair, by friction, is 
expected to drive the lower pair, the tires of the latter 
serving as tracks for the upper ones. It is thought that 
a good deal greater can be got out of the machin- 
ery by this construction, and it is expected by the in- 
ventor that it will be the fastest locomotive ever made. 
Practical workmen, however, think it won’t go at all. 
It will look very funny, as it is running through the 
country, with the ngs pairof driving-wheels, five feet 
in diameter, revolving up in the air in the wrong di- 
rection at a tremendous speed, and the eccentrics, rock- 
i link-motion and pistons on the top of the 
boiler.—Indianapolis Journal. 

The New York, Boston, Albany & Schenectady Rail- 
road Commeny: is the name of a company formed 
recently to da line of railroad from New York by 
way of Albany to Schenectady. Beginning at the 
Harlem River at the terminus of the Second Avenue 
Elevated Railroad, the line of the ted railroad ex- 
tends to Danbury, Conn., then up the Housatonic Valley, 
along the line of the Housatonic road, to Lebanon 
Springs, and from there west to Albany and Schenect- 

y, connecting there with the Delaware & Hudson 
Canal, the Erie and the New York Central systems. 
The entire road between this city and Schenectady 
will be new. The officers of the new com- 
pear ate: President, Erastus P. Carpenter, Foxborough, 

; Vice-President, John W. Van Valkenburg, Al- 
bany; Secretary, Wil S. Carman, New York; and 
Treasurer, Andrew V. Stout, President of the Shoe and 
Leather National orgy ee ork, The directors are: 
Thomas F. Carhart, Plains; Averill and 
L. P. Hoyt, President of the Danbury National Bank, 
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Danbury, Conn.; John M. Tilford, New York; Freder- 
ick Miles, nville, Conn. : Townsend a Joseph 
Walter, and L. Taylor, Albany: Henry A. Tilden, 
Lebanon ; and Edward Crane, New York. A 
contract has been made for the construction of the road 
within one year. 

A MEXICAN SCHEME. —The lo American Land and 
Claim have conc! to construct a railroad 
from Tex., to the City of Mexico; four hundred 
miles of which will be in Texas.and six hundred miles in 
Mexico. For this purpose they have formed a company 
known as Cleburne & Rio Grande 
Company. will run direct from Dallas to 
Cleburne, and thence to the Rio Grande; crossing it at 
the mouth of the Pecos River. The company have em- 

Geo. W. Waite, Esq., who will goto Texas as 
chief engineer and general superintendent of this road. 
His en tt covers a period of ten years; and he 
will leave in a few weeks for the line of his new duties. 
This is one of outgrowths of the visit of Sefior Zam- 
acona to the United States for the establishment of com- 
mercial relations. It is understood that he and other 

inent Mexicans are interested in the enterprise.— 
Chicago Times. 

Referring to the above, we have been asked for the 

of Geo. W. Waite, Chief Engineer, and “ particu- 
lars” of the enterprise. The address of Mr. Waite is prob- 
ably Hyde Park, Cook Co., Chicago, IIL, or ——— TL, 
anit has been for twenty years past. We would like 
to see the names of the men who are pulling the wires of 
the “Anglo American Land and Claim Association,” 
who propose to do such “ big things” in Texas. Of 
course, civil engineers who have had any experience at 
all with new companies, will understand the ee 
of “free tion” both ways; and = - 
vance isn’t a ‘“‘bad thing” to stipulate for when going 
to such a lawless region as Texasis at present. Mr. 
Waite is ‘‘ Chief Engineer ” of one of the many elevated 
railroads now paying liberal dividends (on r) in 
Chicago ; as a great railway builder possibly his breth- 
ren of the transit and chain in Chicago can inform 
our many inquirers.—Ep. or Ene. News.) 


There is considerable activity in the way of railroad 
building on the west shore of the Hudson River. 
corporations seem to be operating. The Midland Im- 
provement Company—a co: tion chartered by the 
state of New Jersey, the pro rs of a number of rail- 
road enterprises under different names—promise speedily 
toaccomplish something. They are the owners of the 
Jersey City & Albany Railroad, now in operation on 
the west bank of the Hudson to Haverstraw; and, under 
the title of the North River Railroad Company, they de- 
sign to connect Haverstraw with Middle’ a 
County, by way of the noted summer resort, Cornw - 
on-the- sheen. They are to follow the west bank of the 
Hudson to Cornwall, and from there turn to the west 
at the mouth of Moodna (or Murderer’s) Creek. Along 
the Hudson they have adopted the route of the old New 
York, West Shore & Chicago Railroad Company, and 
from Cornwall to Middletown they have completed the 
preliminary surveys, and will the final location of 
the route this week. Part of the work under- 
taken is the completion of the large tunnel at West 
Point, a task begun several years ago by the now de- 
funct New York, West Shore & Chicago Company. E. 
ers eo to = this. = has — 

ildi put up machinery, cleaned up the approac! 
ete., one few tuys ago began work at both a with 
a force of men, and drills driven by compressed 
air. Mr. Sweet’s machinery is of the most approved 
kind; the men are to be kept at work day and it, and 
it is expected to make a ra per week of 20 feet 
at each end of the tunnel. preparations for build- 
ing the new road are in charge of William Henry 
Searles, a civil engineer, who, in 1872 and 18738, did 
much surveying for the old West Shore & Chicago 
——— He has offices at Newburg, Haverstraw, 

Middletown, and has four corps of assistant engi- 
neers at work under him. He says the road isto be a 
double-track one along the river, but only a track 
road at first from Cornwall to Middletown. It is ex- 
pected that it will be all under contract by Sept. 1, 
and that the whole work can be completed in a year. 

At Middletown, an important station on New 
York, Lake Erie & Western Railroad, the company is 
to connect with the old New York & Oswego Mid- 
land, now the New York, Ontario and Western Rail- 
way, by which they will secure a through route to the 
West via Oswego & Buffalo. Mr. Searles ciaims that from 
Middletown to New York his company will have a great 
advan in grades; that their maximum grade will be 
only ue feet to the mile, and that going west 








etown their maximum grade will not exceed | Lond: 


fifty-three feet. Those grades he says are somewhat 


| 

















Two 


ENGINEERING NEWS. 


to do this themselves, and claim that they are the legal | cents; McDermott and Daly, 20 cents: John M. Seward, 
successors to, all the rights, privil and | 16 cents. Bend below Stratford: William Flannery, 
routes of, the old New York, West Shore & Chicago | 26 cents; McDermott and Daly, 20 cents; John M. 
Cempany along the entire river front to Albany. From | Seward, 16 cents. 

this it would a that a conflict between com-| Milford harbor, between Town Wharf and Straw 
panies as to right of way north of Cornwall is one of | works: William Flannery, 18 cents; McDermott & 


the possibilities of the future.—N. Y. Times. Daly, 16 cents; John M. Seward, 16'¢ cents. Below 
ee Giprnnnnie William Merwin’s wharf: William Flannery, 22 cents: 
RIVERS AND HARBORS. McDermott & Daly, 22 cents, John M. Seward, 17 


. cents. 
The contract for the a Cod Canal is made, and| Norwalk harbor, below the draw-bridge: William 
work is to begin by the 16th. Flannery, 16 cents; H. N. & A. J. Beardsley, 12 cents; 
The American Dredging Co. has the government McDermott & Daly, 17 cents; John M. Seward, 13 
contract for dredging Salem Creek, at 40 cents per cu-; cents. Above the draw-bridge: William Flannery, 17 
bic foot. — eae - en: * — McDermott 
y aly, cents; John M. Seward, 14 cents. 
Colonel J. N. Macomb, U. 8. A., who has charge of Rip-rap granite, New Haven Breakwater, price per 
the river and harbor improvements for Fennsylvenia | ton: Arnold & Stevens, Brooklyn, 973; cents; Francis 
7 ’ ” H. Smith, New York, $1.55: James Scully, Groton, $1; 
Sea te to be built a6 Chit . aaa Island, 81 cents; Frederick K. Bal- 
‘ , OcK 18 unt @ icago, DY | lou, Boston, $1.19. 
Orville Olcott & Co. It is to be 300 feet long, 64 feet, Port Jefferson, price per ton: James Scully, Groton, 
— Ae pe and = * em, with a floating | ¢1.69: John Beattie, Leets Island, $2.50. ~ 
lepth o eet over jocks. 
Major Donn, of the United States Coast Survey, is 
engaged in making a survey of the beaches and marshes 


Gen. Huinphrey, chief of the engineer corps of the 
army, has just received all of the reports of his subor 


i , | dinates upon the present condition of rivers and harbors, 
on the south side of Long Island, from which maps are | with their estimates for what Congress should give next 


to be made for the use of navigators. winter for continuation of works already begun, and 
Tenders have been asked for the improvement of the | new work indicated. These reports form the basis of 
Napanee River, Canada, by removing for half a mile | Gen. Humphrey’s annual report. The following extracts 
above Petworth three feet —— of rock, fifteen feet wide. | cover what is of interest to the northwest: 
This will benefit water privileges all along the river, by | Chicago Harbor.—The present project for the improve 
the addition of the water from 3,000 acres of Napanee | ment of this harbor was adopted in 1870 and modified 
Lake, — a —— and also the water from 10,000 | jn 1878, the original object being to construct an outer 
acres 0) Ww n harbor, which would give increased facilities to com 
The Business Men’s Association of Springfield are act- | merce, relieve the overcrowded state of Chicago River, 
ively agitating the matter of having the Connecticut | and incidentally furnish a partial refuge for vessels in 
suhpunai to Healy between Hartford and that city, | heavy weather. The modified project extends the area 
and probably to Holyoke; and, since the recent interview | of sheltered space in the outer harbor, and provides an 
with General Ellis, Government Engineer in charge of | extensive breakwater to cover a harbor of refuge in 
the improvement of the river, they have been collecting | deep water. The amount expended in the present — 
statistics having reference to the money value of secur- | ject up to June 30, 1880, $662,878.23, and has resulted 
ing water transportation for freight. These figures | 1m practical completion of the outer harbor, except the 
amply illustrate the great need of such work. dredging necessary for obtaining the contemplated 
A Canadian exchange says: “When the improve- | de en eee Been at ao. eo money appro- 
, ‘ ye | pria y the Act approved June 14, 1880, will be ap- 
ser me = ae mary apes Sdrawebbet | plied in part to this dredging, and the balance to com- 
12 feet will be attained before the opening of navigation mencing the projected exterior breakwater. rhe 
in 1881, the locks being 270 feet long and 45 feet wide. amount asked or the fiscal year ending June 30, 1880, 
Craft of ordinary build, with a carrying capacity of | #8 $300,000, which it is proposed to apply as follows: 
1.000 tons, will soon be able to pass through; but freight For dredging “= outer en Se al for continu- 
’ cae 4 . . coustruction of exterior breakwater, $25,000. 
capuuliyy 68 LUGS tua Gun SAEED Wahab et teed, be. With these amounts it is expected to dredge about 
Sidon th contents of capacious bar, in tow), may be 20,000 square yards, and to build at least 20,000 lineal 
expected before long to supplant a others.” , feet of the breakwater. 
S : a Calumet Harbor.—The present project for improve- 
The a Hallett’s Point Rock, which was ex-| ment of this harbor was adopted under the act approved 
a oe in fob Pore rel == aoaaee a - July 11, 1870, the first object being to construct a har- 
near remo : bor of refuge and afford a channel of entrance to Calu- 
river, and nothing remains to be done toward making | met River 300 feet wide and not less than 15 feet deep. 
Hell Gate completely na ble except the demolition of | Before improvement,the general depth of the river, after 
Flood Rock, which is a ntic stone, and will not be passing the bar at its mouth, was 13 feet, the natural 
ted ready for b 111883. I 
perfora 'y tor g until 1883. It coversnine | channel over the bar being narrow and shifting, with a 
acres, and work Hatle it was begun immediately after | varying depth of from four to seven feet. The amount 
Se hae = ae eee ' “tan suas Meats | expended to June 30, 1880, is $276,291.84, and has re 


r a sulted in securing a navigable channel with a depth of 
= which there will be twenty-six feet of water at low | not less than 12'¢ feet. The appropriation of $50,000 


| asked for the fiscal year ending June 30, 1882, will be 
St. LAWRENCE TUNNEL, MONTREAL, Aug. 9.—Walter | expended to complete the present project, and wil! be 
Shanly, with his assistant, E. W. Plunkett, commencea | applied to deepening the channel toa depth of 15 feet, 
the surveys, eer. for the railway tunnel under the St. | and extending piers for its protection to ion water. 
Lawrence. The line now fixed on is from Longueull Illinois River.—The project for improvement of this 
wharf, on the south side, to the city side of the Hudson | river was adopted in 1869, the object being to procure a 
cotton factory at Hochelaga. Thedepth of the water at | navigable channel not less than 4 feet deep at low water 
the deepest place is forty-two feet, and the tunnel] will | asa temporary benefit to navigation, this being prelimi- 
uire to be forty feet a sae the river bed. This depth | nary to, and, so far as practicable, a component part of, 
will allow twenty feet for the tunnel roof and twenty | the radical improvement of the river by the slackwater 
feet for the tunnel itself, which is the depth necessary to | system. The natural channel was narrow and crooked, 
make the borings. The diamond drill will be used, but | and with not more than 1'¢ feet depth at shoalest parts. 
Mr. Shanly states that the boring process will have to | The amount expended to June 30, 1880, is $550,450.55, 
be deferred until winter, when the ice makes, as the con- | and has resulted in making a channel having not less 
stant passing to and fro of vessels would render the rock- | than 4 feet depth through the worst bars, the aggregate 
boring very impracticable, if not impossible. | length of the channel being about 24 miles. For main- 
ings at either side of the river will, however, be | taining these channels and contracting the water-way, 
made at once, and other things to render the | about twelve thousand lineal feet of brush and stone 
survey a thorough and satisfactory one. Mr Shanly | dams have been built, and a valuable outfit for carrying 
estimates it will cost $15,000 to $20,000 to make the | on this work and the work of dredging has been pro- 
survey alone. From borings made on the ae cured. Co-operating with the general government, the 
side it has been demonstrated that the borings will state of Illinois has built two locks and dams at a cost of 
through rock of the best quality for tunneling. $747,747, which gives a depth of 7 feet for 90 miles be- 


in 


The follo proposals for rip-rap granite and dredg- low La Salle, the river terminus of the Illinois and 
: Ww. low’s office, N Michigan Canal. The Act of June 14, 1880, provides 
Ts were open at Cotomat J eo 338 that $10,000 of the amount appropriated shall be ex- 


on, Conn., on the 6th: 
Tha 


mes River, shoal in New London harbor: | pended in locks and dams, thus inaugurating the work 


better than the Erie’s and a great better than those | Morris & Cummin Dredeing Company, New York, | forcompleting the slackwater system, by which a depth 
of the New Jersey Midland. They ex to be able to | $1.60; Edgar M. Payne, Albany, 40 cents: H.N.& A jof7 feet will be attained to the mouth of the river. To 
make the same time to New York Middletown | 8. Beardsley, B $8: McDermott & Daly, Co-| ®ccomplish this will require, in addition to a large 


that the Erie can. The company which is prosecutin 
this large enterprise is credited. with the possession 0 
any amount of “‘bar’ls.” Conrad L. Jordan, President 
of the Third National Bank of New York, is the Presi- 
dent, and, though his name does not a , it 
believed in some quarters that Mr. Tilden is interested. 

it is that of the company itself, no 
been so far as is known. 


ridgeport, ‘ 

hoes cents: rook amount of dredging, the construction of two locks and 
and ano; 4 rao for idan solatane klyn, eae dams. Five hundred thousand dollars is the appropria- 
William Sheen? New York, 47 cents, and $3.47 per | tion asked for the fiscal year ending June 30, fds, Of 
ton for all stone we over one ton. this amount at least $25,000 will be required for operat- 
River below Norw mao H. Beard, 2414 cents; Hen- | ing machinery owned by the United States, and the bal- 
E. Dubois, 50 cents; Morris & Cummings ing | ance for building so much of the locks and dams as is 
Com y ay cme: William Flannery, 23 cents; Edgar paar to make them safe against serious damage 
M. Payn, 30 cents: H. N. & A. J. Beardsley, 26 cents; | from natural causes, such as freshets, running ice, drift, 
McDermott & , 80 cents. etc., to which works of this character are liable when 

New Haven : > Dubois, 16 cents; Mor- | left unfinished. 
ris & Cummings Dredging y; uM —— Wil-| Milwaukee Harbor.—The aon yo for improve- 
liam Flannery, 1414 cents; H. N. & A. J. ey, 15| ment of the harbor was adopted in 1852, to afford a 
cents. channel of navigable width and twelve feet deep. Since 
B harbor, below the Inner Beacon : William | then piers have been extended and the channel deepened 
Flannery, 18 cents; H. N. and A. J. Beardsley, 20 | to eighteen feet. This depth is necessary to allow ves- 
cents; McDermott and Daly, 18 cents; Jobn M. Seward, | sels to enter di storms. The natural channel was 
1814 cents. Above the Inner Beacon: William Fian- at times not more than three and a half feet deep. In 
nery, 15%« cents; H. N. and A. J. Beardsley, 10 cents; fact, the commerce of the port was conducted from 
McDermott and Daly, 12 cents: John M. Seward, 12 | wharves in the open lake, without any protection. The 
centy. | amount expended on the present project to June 30, 
Southport harbor : William Flannery, 22 cents; Mc- | 1880, is ,987.45, which, with the amount expended 
Dermott and Daly 28 cente: John M. Seward, 19 cents. | by the city, $821,355.66, in actual work, has resulted in 
River, Mill Bar: William Flannery, 19 securing a channel eighteen feet deep for a full width of 
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one hundred feet. For the fiscal year ending June 30, 
1882, $10,000 is asked for maintenanceof harbor exten- 
sion and repair of piers and dredging to maintain the 
depth of channel. 

tacine Harbor, Wis.—The amount expended in im- 
provement of this harbor to June 30, 1880, is $197,185, 
and has resulted in securin 
fifteen feet deep for a wid 


ing June 30, 1882, to be applied to extending piers 
rendered necessary by formation of a shoal beyond their 
ends and for dredging the channel. 

Kenosha Harbor, Wis.—The amount expended to 
June 30, 1880, is $184,307,41, which has resulted in 
securing a navigable channel 


eleven and a half feet. Fourteen thousand dollars is 


asked for the fiscal year ending June 30, 1882, for pier | 


extension and dredging to increase the depth of the | 
channel. 


Fox and Wisconsin Rivers.—The amount expended | 


since the adoption of the present project is $1, 126,390.90. | 
For the fiscal year ing June 30, 1882, $500,000 is | 
asked for continuing the eee of improvement. 

Muskegon Harbor, Wis.—Under the Act of March 3, | 
1879, asurvey of this harbor was made, and for the 
fiscal year ending June 30, 1882, $50,000 is asked for, 
to be applied to construction of piers and dredging in 
accordance with the project adopted. 

Ontonagon Harbor, Mich.—Amount estimated for | 
completion of existing project, $146,170; amount 
asked for the fiscal year ending July 30, 1882,' $60,000. 

Eagle Harbor, Mich.—Amount now available, $4,000 


No appropriation is asked, as the improved condition of | 


the harbor meets all present commercial requirements. 

Marquette Harbor, Mich.—Amount available, $5,- 
006.36. No a ale ge is asked for at present, 
though the breakwater should eventually be extended 
four hundred feet. 

Harbor of ao at Grand Marais, Mich.—Amount 
available, $10. It is estimated that there can be 
expended profitably in the fiscal year ending June 30, 
1882, $80,000. It is proposed to hold available funds | 
until further appropriations accumulate sufficiently to | 
allow economical commencement of the work. 

Manistique Harbor, Mich.—Amount available, 
$5,000. Tascunt assessed for the fiscal year ending | 
July 30, 1882, $1,000. 

enominee Harbor, Mich—Amount available. $10,- | 
000. Asked for the fiscal year ending June 30, 1882, | 


a channel of not less than | 
of one hundred feet. An | 
appropriation af $14,000 is asked for the fiscal year end- | 


of a depth not less than | 
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141.56. For the fiscal year bers | June 30, 1882, an 
apprepeiaien of $400,000 is asked for, to be applied to 
t rolongation of the work already built, which will 
| render the harbor available asa place of refuge from 
| the severest autumn ° : 
| Fairport Harbor, O.—Amount available, $3,515.66. 
The es of $40,000 asked for the next fiscal 
ear is to be applied to prolonging the piers across the 
r, so as to maintain the full depth of fifteen feet at 
the entrance of the x : 
Conneaut Harbor, O.—Amount available, $6,000, For 
| the fiscal year ending June 30, 1882, $30,000 is asked, to 
be applied to renewing the east pier, which ) 
breached, and isin a very dilapidated condition. 
Ashtabula Harbor, O.—Amount available, $28,247.54. 
For the next fiscal year $40,000 is asked, to be expended 
in prolonging the piers across the outer bar, so as to 
— a depth of sixteen feet at the entrance of the har- 
r. : 


Erie Harbor, Penn.—Amount available, $55,858.56. 
For the fiscal year ending June 30, 1882, $5,000 is asked 
for, to be applied to extending the piers béyond the 
outer bar, to secare a depth of sixteen feet at the entrance 
of the harbor. ; 

St. Mary’s River and St. Mary’s Fall Canal, Mich.— 
Amount available, $475,485.20. For the fiscal year end - 
ing June 30, 1882, an appropriation of $150, is asked 


Harbor of Refuge, Sand Beach, Michigan.— 
Amount available, $160,929.87. An appropfiation of 
$100,000 is asked for the fiscal year ending June 30, 
1882, which will be expended in extending the lake-arm 
of the breakwater and dredging inside the harbor, to 
increase the capacity for large vessels. 

Detroit River, Mich.—-Amount available, $125,182.55. 
For the fiscal year ending June 30, 1882, an appropria- 
tion of $125, is asked, which will be applied to con- 
tinuing the excavation at Lime-Kiln crossing. 

Erie Harbor.—Amount available, $55,855.56, and for 
the fiscal year ending June 30, 1882, $50,000 is asked 
for to be applied to extending the piers beyond the outer 
bar to secure a depth of sixteen feet at the entrance of 
the harbor. 

Elk River, W. Va.—The work of removing obstruc- 
tions and opening a channel from Braxton Court House 
to the mouth of the Big Sandy began in March, 1879, 
and has thus far been quite successful. The estimate 
for the work was $90,000.- Last a $5,000 was ex- 
pended; $5,000 is to be expended this year, and for the 


| for, which will complete all the work projected. 





$49,000. | 
Green Bay Harbor, Wis.—Amount available, $6,001.- | 
48. An appropriation of $12,000 is asked for the fiscal | 
year ending June 30, 1882, for widening and deepening | 
the channel. 
Harbor of Refuge Entrance to Sturgeon Bay, Wis.— | 
Amount available, $35,515.49. For the fiscal year end- 
ing June 30, 1882, an appropriation of $40,000, to be | 
— tothe completion of piers and dredging between | 
them, is asked. 
Ahnapee Harbor, Wis—Amount available $9,706.55, | 
and $30,000 is asked for the fiscal year ending June 30, 
1882, to be applied to the removal of rocks and a small | 
amount of dredging between piers. 
Two Rivers Harbor, Wis.—Amount available, $27,- 
460.38. The appropriation of 350,000 asked for the | 
fiscal year ending June 30, 1882, will be applied to the | 
extension of the piers and deepening the channel by 
redging. 


d 

Manitowoc Harbor, Wis.—Amount available, $11,- | 
702.51. An appropriation of $836,254 is asked for the | 
fiscal year ending June 30, 1882, to be applied to} 
extension of piers and dredging. 


Sheboygan Harbor, Wis.—Amouut available, $9,- | 
807.10. For the fiscal year ending June 30, 1882, | 
$5,000 is asked, to be applied to — of piers and | 
dredging. A survey is now being made of the extensive | 
shoal which has formed just outside of the pier-heads, | 
and the matter will be made the subject of a special | 
report before the meeting of Congress. , 

ort Washington Harbor, Wis.—Amount available, 
$20,003.78. An appropriation of $40,000 is asked for | 
the fiscal year en ing June 30, 1882, to be applied to | 
extension of piers and dredging. 

Monroe Harbor, Mich.—The amount available is | 
$2,000. For the next fiscal year $3,000 is asked for | 
repairs to piers and revetment of the United States | 
canals. | 

Toledo Harbor, O.—Amount available, $36,857.81) | 
$100,000 is asked for the next fiscal year, to be 4 
to deepening the channel to sixteen feet throug’ 


| 
| 


| 
| 


its | 
whole extent. | 
Port Clinton Harbor, O.—Amount available, $13,- | 
827.55. The appropriation of $20,000 asked for the | 
fiscal year ending June 30, 1882, is to be applied to pro- | 
longing the piers. s 
Sandusky Harbor, O.—Amount available, $12,500. | 
An appropriation of $20,000 is asked for the next fiscal | 
year, to be applied to prolonging the channel within | 
fifty feet of the line of docks and then running it | 
parallel thereto. ‘ a Af 
Sandusky River.—Amount available, $10,000: $15,- | 
000 is asked for the fiscal year ending June 30, 1882, to | 
be applied to widening and deepening the channel | 
through the various bars between Sandusky Bay and | 
Freemont. : ‘ 
Mouth of Black River, O.—Amount available, $10,- 
000, For the next fiscal year $20,000 is asked, to be | 
applied to prolonging the west pier in order to gain a) 
depth of sixteen feet at the entrance to the harbor. 
ermition Harbor, O.—Amount available, $2,000, and | 
$12,000 is asked for the next fiscal = for widening 
and de»pening the harbor entrance and repairing piers. | 
Steven 2 Barker, O.—Amount available, $30,000. For | 
the fiscal year ending June 30, 1882, $8,000 is asked, to | 
be used in renewing the superstructure of part of the | 
west pier. 
Rocky River, O.—Amount available, $4,000, which it | 
is believed will suffice to put the pier in order, and no 
further appropriation is asked for. 3 
Cleveland Harbor, O,—Amount available, $224,- 


| to its mouth, at the Ohio River. 


next fiscal year $5,000 is wanted. 

Great Kanawha River.—The operations on this river 
have consisted in securing a constant navigable channel 
seven feet deep throughout the whole length of the river 
This is being effected 
by locks and dams. The improvement is looked upon as 
a great step forward for that country, as navigation has 
hitherto been entirely suspended or limited to boats of 
very small draft. The amount expended to June 30th 
last, $868,680.32, has completed two of the locks and 
movable dams, 9} miles above Charleston ferry; a lock 
near Paint Creek is nearly completed. The movable 
dams mentioned are of the Chanoine system, and are 
the first built in America. The balance, $273,317.68, 
available June 30, 1880, will be expended in —— 
these dams and completing others. Estimate for ne 
year, $350,000. It was originally estimated that this 
entire work would cost $3,000,000, but it is now 
thought it will not cost over $2,410,000. 

Allegheny River.—Amount available, $20,001 36 ; for 
the next fiscal year an appropriation of $211,000 is 
asked for, which is to be applied as follows: For dykes 
and dams and removal of obstructions, #111,000 ; for 
the proposed lock and dam at Garrison’s ripple, for the 
improvement of the Allegheny harbor of the city of 
Pittsburgh, $100,000. 

Ohio River. —Amount available, $350,980.74 ; for the 
fiscal year ending June 30, 1882, an appropriation of 
$955,800 is asked, which it is pro to expend as fol- 
lows : Davis Island dam, $200, : mageing, $25,000 ; 
dredging, $16,500 ; removing rocks, $5, ; dams and 
dykes at Merriman, $22,000; Brown’s Island, $24,000 ; 

wins, $20,000 ; Three Brothers, $15,000 ; Sand Creek, 
$18,000 ; Twelve Pole, $33,000 ; Medoc, $50,000 ; Gun- 
powder, $37,500; Flint Island, $84,000; Oil Creek, 
$72,000 ; Puppy Creek, $76,800 ; Scuffletown, $72,000; 
Caseyville, 384,000 ; Walker's bar, $96,000 ; office ex- 
penses, engineering etc., $25,000. 

Monongahela River.—Amount available, $25,000 ; for 
the next fiscal year an appropriation of $92,000 is asked 
for, which will be applied as follows: Completing lock 
at mouth of Dunkard Creek, $90,000 ; running expenses 
of lock at Hoard’s rocks, $2,000. 

—- oo — 
BUILDING. 
An ize factory is being built at Huntsville, Ala. 


At Denver, Col., W. D. Richardson, of oy ome has got 
a contract for building the $200,000 court- house. 


Colladay & Co. are to build a silk factory on the site 
= the old Variety Theatre, on Seventh street, Philadel- 
phia. 

W. A. Paxton, the cattle king, is arranging to build a 
large hotel in Omaha to cover half a block and be four 
or five stories high. ; 


Mr. A. Peebles, of Pittsburgh, Pa., is the architect of 
the M. E. chureb and chapel to be erected at Sewickley, 
Pa.. cost, $330,000. * , 


Messrs. Crane Bros. & Co., of Chicago, have the con- 
tract for the iron work of the new cell-house of the Kan- 
sas State Prison, at Leavenworth. 

The contract for building the Unitarian church at 
Hartford, Conn., has been awarded to John C. Mead for 
$12,000, to be finished Jan. 1, 1881 

The new public school house at River Falls, Wis., is 
building from designs of Edbrooke & Burnham, archi- 
tects, Chicago, ILL; cost, $12,000. 


The Master Masons and Builders’ Association of Chi- | to 


o invites bricklayers and laborers to that city, guar- 
anveeing steady work and good pay, ” 


has been badly | 


— — 
— 


Messrs. Hill & Andrews are building a stone »j 
x 87 feet, at Moosup, Conn. ; cost, $20,000; FM's” 
drews is architect and builder. 


At Crown Point, Ind., the contract for the high- 
school building was let August 4 to the Messrs, (\ lwell 
of Opnasva, Il. J.C, Cochrane, of Chicago, is the archi’ 


The bids for building the new court-house at Mount 
Clemens, Macomb County, Mich., were all rejected be- 
cause none of them came within the amount of the ap 
propriation. 


The work of demolishing the old buildings on the site 


| of the new Chamber of Commerce building, of this city, 


is nearly completed, and when completed 
of the new structure will be commenced. 


A St. Paul architect has just completed plans for the 
ladies’ hall of Carleton College, Northfield, Minn. The 
building is to be constructed of pressed brick, with cute 
stone trimmings, and is to cost $40,000. 

Messrs. Brown & Love, contractors, of Toronto, have 
declined to proceed with the building of the new premi- 
ses of the Canada Life Assurance pany, owing to 


= having miscalculated the cost of brick and brick. 
work. 


A cotton oer, to cost about $350,000, is pri jected 
at Jacksonville, . The location has been chosen, and 
the capitalists interested are at the North, selecting ma. 
chinery and making preliminary arrangements to begin 


work, 
The New York & New England Railroad Compan 
will build at Boston this fall a warehouse 214 by S00 
feet, coveringPier No. 2, with a grain distributer at the 
end, At South Boston the same eens will build a 
ee elevator at the head and centre of its 
ocks. 


The additions to the Museum of Comparative Zodlogy, 
at Cambridge, Mass., which are building from plans of 
G. R. & R. G. Shaw, architects, of Boston, are nearly 
completed, and will cost from $40,000 to $50,000. 
Messrs. Rumery & Maxwell, masons ; David Perkins, 
carpenter. The additions measure 80 x 110 feet. 

The A. T. Stewart Estate will build, on Broadway, 
a Waverley place, this city, on the site of the old 
church which for several years has been used as a thea- 
tre, a first-class store, from desi; of Mr. Harris, 
architect, who has also pre designs for an Episco- 
= — in connection with the cathedral at Gar- 

en City. 


Henry R. Worthington is erecting a new building in 
connection with his extensive works, for the manufact- 
ure of steam-pumps, water-meters, etc., at the corner 
of Rapelyea and Van Brunt streets, South Brooklyn, 
me Es e building is 55 by 190, and is to be covered 
by metailic shingles manufactured by the Iron Clad 

anufacturing Company, of New York. 


The contractors are pushing the work on the new 
Union depot now being erected at St. Paul, Minn. Pile- 
driving for the foundations of the Northern Pacific 
freight depot is being rapidly done. Mr. Hobart, the 
oe in charge, is hurrying the work, and expects 
to have the building in a condition to be occupied by 
freight in two weeks. It will be 40 feet wide by 400 
feet long. 

The dock now being built by C. H. Graves & Co., of 
Duluth, for their salt business is to be a large affair. It 
will have a front on the new slip of 300 feet and extend 
back to Lake avenue 260 feet, will be cribbed on the 
front and filled solid with gravel inside that crib-work. 
It will be covered with salt warehouses, having a storage 
capacity of 50,000 barrels. Through the centre of the 
dock the railroad track will run, giving the best possi- 
ble facilities for rapid handling. 


At the Bureau of Buildings, this city, the New York 
Central & Hudson River Railroad Company has filed 


the erection 


;| plans for two new brick warehouses to be erected on the 


east side of Tenth avenus, between Fifty-ninth and Six- 
tieth streets; to cost $90,000 each. The structures will 
be five and six stories high, with a fron of 100 feet 
and a depth of 200 feet. They also filed plans for a new 
two-story wood and iron freight shed, to cost $30,000, 
to be located at the foot of West Sixty-fifth street. 

The building which was occupied by Daniel Lee as a 
cotton mill in Chester, Penn., and which was burned 
Fe’ 19, 1878, is to be replaced by a stone build- 
ing, 104 by 58 feet, two stories high, to be built of stone, 
with brick finish, by Messrs. S. N. Baldwin, and Samuel 
Pugh, builders, from drawings (with alterations) pre- 
pared by Messrs. Robt. Wetherill & Co., architects, to 

y Daniel Lees & Co., as a woolen and cotton 
mill; also a brick and stone building, about 47 by 47 feet, 
containing a boiler-room, picker-room, dye-room, etc., 

The following bids for the sidewalks, srasoury work 
on the basement area under them, etc., of the Chicago 
court-house, were opened, read and referred to the joint 
committee : Chi & Lemont Stone Company, $17,- 
900 ; Singer & Talcott Stone Company, $20,735 and 
$15,735. The difference in the last bid arises from the 
difference of the specifications for the work. A bid from 
Brown Bros. Manufacturing Company was read, offer- 
ing to place the prismatic lights on the steps of the new 
county building for $1,367.50; also from Danehy & 
Co. for $1,350. The bids were referred to the joint 
committee on public buildings and service. 


—_ ooo 
CONTRACTING, MISCELLANEOUS, ETC. 
The First National and the National Bank of the Re- 
blic of New York are a banking 
building corner of Wall street and Broadway. In the 
basement will be an extensive safe deposit vault, with 
heavy steel safes, etc., arranged especially to meet the 
requirements of wealthy depositors, eee ore 
weeks investigati rg proof e and vault 
work, the contract Ee thas Role work has been awarded 
Geo. L. Damon of thiscity. The vault work, includ- 
_— all complete, will cost in the vicinity.of $60, 
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SATURDAY, AUGUST 21, 1880. 

THE proposition to sawvide a iasber of vale at 
seacaaell is exciting deep interest not only in 
that city but at the different lake ports whivh 
would be benefited by such an improvement. It is 
claimed that by building a breakwater, extending 
from the inner North Point, just south of the 
water-works pier, a distance of six thousand feet, 
not only a perfect harbor of refuge would be 
formed inside the pier, but it would forever pre- 
vent the accumulation of sand at the mouth of the 
present harbor. It would be four thousand feet in 
width, and could be built at a cost not to exceed 
one hundred dollars per running foot, of length, or 
a total of six hundred thousand dollars. Built in 
this locality it would shieid the entrance to the 
present harbor in a northeasterly gale, thus 
affording protection to vessels wishing to make 
the mouth of the river. The argument that the 
breakwater proposed would check the current 
of the lake and thus throw the sewage up along 
the shore and create a nuisance, is held to be 
absurd. The breakwater would be out over a 
mile, which is considered sufficient proof of 
the folly of the allegation. The improvement is 
one in which vast interests are at stake, not only 
of Milwaukee, but Chicago, Racine, Kenosha, 
Green Bay, and all the other lake ports. 

eS 2 


THE HUDSON RIVER TUNNEL. 


———_ 


After the disaster of July 21 it became evident 
to those most familiar with the work that, unless 
the water could be pu:nped out through the shaft, 
and the bodies of the men recovered by opening 
the door of the air-lock, the three ways of reach- 
ing them which gave the greatest hopes of success 
were as follows, stated in the order of rapidity and 
safety : 

First—By an open cut. 

Second—By building a floor, or roof, within the 
shaft and forcing the water out by means of com- 
pressed air, and then entering by the present air- 
lock, or a new one built through the roof of the 
tunnel, 

Third—By sinking a caisson. 

The plan of the present coffer-dam was im- 
mediately prepared as being useful, if not essen- 
tial, in each of the above methods, for the follow- 
ing evident reasons : 

First—Because no open cut to the requisite depth 
—thirty-five feet—could be sunk in that material 
without the aid of adam. 

Second—Because the floor, or roof, would not only 
be useless, but dangerous, unless it could be im- 
bedded in the silt underlying the loose filling which 
covers the roof of the connecting chamber. It was 
shown by borings made directly after the caving 
that this loose filling was about twenty feet deep, 
and, with only the loose stone crib bulkhead along 
the river front as a protection, this depth of ex- 
cavation would be impossible without the dam. 

Third—Because, in the event of the caisson 

ing necessary, it would be decidedly better 
to have as much excavation as possible in an open 
cut. 

Accordingly, Mr. Haskin decided first to make a 
trial of the pumping system, and during the day 











and night of July 21 and 22, all the pumping ca- 


pacity he could obtain was put in operation, but 
without success. 


| square and the sheet-piles are six inches thick by | 


\of about forty feet. 
the work was finished. 
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Vs i dtetinies of eleven feet, and also to » extend | It is only just to Mr. Haskin to state, that be- 


| about five feet east of the west end of the com-| fore beginning the work he was informed by some 
| pleted tunnel. The guide-piles are twelve inches | of the most eminent: engineers in this city, that 
the air, under such a high pressure as he had de- 
| twelve inches wide. The seams were caulked so |termined necessary, would blow out through the 
| that all infiltration would be prevented. The tim-| roof of the excavation, thus wrecking the work. 
| bers are of yellow pine, and were sunk toa depth | When tried it was found that his premises had been 
On July 29, this portion of | correctly taken and that thesilt was left undisturbed, 
while the water was blown out through it. The sur- 
On July 30, the excavation, which had been | face (as stated by Mr. Brush, in his paper read be- 
carried on simultaneously with the work or the | fore the American Society of Civil Engineers), 
dam, was twelve feet in depth, or eight feet below | became comparatively dry and exceedingly tena- 
mean high tide, and the first tier of beams was | cious, so that it could be cut and removed in lumps. 
placed in position, ten feet below the top of the | Itis the opinion of Mr. Haskin that it would have 
dam. At this date the water began to interfere | been extremely difficult to have built this tunnel 
with the work. Until then a steam-ejector with a|by any of the ordinary methods of prosecuting 
capacity of two hundred gallons per minute and | such undertakings, as the silt, when mixed with a 
running at half-speed had easily controlled all the | little water, is as unstable as quicksand and would 
water. From this time till Aug. 9 the excava- | offer about as secure a foundation for braces. 
tion was continued; a depth of twenty feet,| The word silt may be applied to mud, slime or 
or sixteen feet below high tide, was reached, |sediment. The silt here deposited is a mineral re- 
and a second tier of beams, fifteen feet below the | duced to a fine state by attrition. Chemical analy- 
top of the dam, was placed in position. The water | ses show that it has been deprived of all organic 
inside of the dam, however, was gradually increas- | remains. When disintegrated and mixed with 
ing in volume, until three pumps throwing about | water it is almost imponderable, and in this state 
eight thousand gallons per minute could no longer | can be easily handled. 
control it. This practically settled the impossibil- 
ity of continuing the excavation in an open cut— 
no floor could be laid under these circumstances and 
dredging would be impracticable. 

A few days subsequent to the day of the disaster 
it was noticed that the water in the shaft rose and 
fell with the tides, thus proving a subterranean 
connection between it and the river. That the 
water was pumped out of theshaft, when sufficient 
power had been obtained, was due to the fact that 
it was only fed through the two broken bull’s-eves 
of the air-lock, the door of which, opening inside, 
had been partially closed by the in-rushing water. 
As previously stated, on July 30, the water began to 
interfere with the excavation in the dam, and the 
work on it was only continued because it 
would greatly facilitate future operations on the 
caisson, as the earth could be handled much more 
rapidly in an open cut than through an air-lock. 
When it was found impossible to continue work 
in the dam the conditions were very favorable for 
sinking a caisson. 

Accordingly, after allowing the men to rest 
on Sunday, Aug. 8, Mr. Haskin designed the 
plan of the caisson, procured the materials and 
the work is now well under way. It rests on 
the first system of braces mentioned above, and 
is also suspended from twelve timbers which 
extend over the guide piles or wall of the dam 
one foot and run back on the surface of the 
ground thirty-nine feet, the extreme ends being 
heavily loaded. This practically forms a large 
lever, the short arm of which will sustain thirty- 
nine times as much weight as the long arm. The 
arch, which will be braced from the exterior by 
beams, is a perfect semicircle and spans the exca- 
vation. It is built in segments, of yellow pine tim- 
ber, six feet long, ten inches thick and twelve 
inches wide, the joints being broken, and the 
whole being securely ~ bolted together. The 
exterior is left straight and unhewn, while the 
interior exactly conforms to the arc of the circle. 
When this portion has been finished, a lagging will | utmost at any rate, but the exhibition must have 
be placed in the interior, of four by ten inches 


the outside contributions also, and their way must 
timber, extending the entire length. Two bulkheads, | be made easy. 


securely bolted and braced from the inside, will| The first class will crowd the city lines to their 
inclose the ends. Twelve shoes, six under each | utmost capacity, and will crowd the city hotels 
side of the caisson, connected by screw rods with | and boarding-houses also. It is necessary that 
the suspension beams previously mentioned, will | provision shall be made for carrying away from 
serve to lower it as the work progresses. These |the very doors of the exhibition, and distributing 
rods are of wrought iron three inches in diameter, | in the city alone, from 40,000 to 70,000 people per 
and the shoes are of wrought iron six inches wide | hour, for three hours on a stretch. 

and one inch thick, bent so as to clasp the under| A line of railroad cannot carry away more than 
sides of the caisson. As it is being sunk within | 10,000 people per hour steady running. 

the walls of the dam, the work already done will 


+ > «+ & 


THE INTERNATIONAL EXHIBITION SITE. 





The selection of the site for the International 
Exhibition is a matter of business, and not of sen- 
timent. It isa matter calling for careful study 
and sound judgment. 

It costs several millions of dollars to manage 
such an exhibition. It costs many millions more 
to prepare, transport, maintain and remove the 
exhibits. This last expense is borne by the exhib- 
itors, and they willingly incur it for the sake of 
the extension of their business which results from 
showing their goods. 

The expenses of management ought to be re- 
imbursed. 

The persons who put their money into the vent- 
ure ought to see some way of getting out whole, 
to say the least. 

The only way for this to be brought about is by 
attracting great numbers of visitors. The number 
of admissions to the exhibition determines the 
profit or loss. 

Now it does not take a great deal of reflection to 
see that the number of admissions will depend, to 
a very great degree, on the facilities afforded for 
comfort and convenience in getting to the exhibi- 
tion and getting away again. 

There will be two distinct classes of visitors to 
be provided for: those who either permanently 
reside or are staying for some days in New York 
or Brooklyn, and those whose homes or temporary 
stopping-places are within an hour’s journey from 
the exhibition, but outside of New York. The 
first class will be carried exclusively on the local 
city roads, the second on the radiating lines of 
railroad and steamboats from the city to its sub- 
urbs. Neither class will be numerous enough to 
support the exhibition alone, and if facilities are 
not afforded for a very large number of transient 
visitors, the exhibition will be a failure. There is 
no danger but that the city will be crowded to its 












On July 23, the coffer-dam was decided upon | be utilized, and the time required for the sinking 
and the necessary materials ordered. The dam is|be reduced. It is almost needless to say that 
forty-six feet square, and is built so as to embrace | this, the last method resorted to, will require sev- 
8 portion of the shaft which enters the inside wall | eral weeks for its accomplishment, — 


A line of horse-cars cannot carry away more 
than 6,000, 

A steamboat landing cannot accommodate more 
than 6,000 people per hour steadily. 

To discharge the crowd which will go inte the 
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city will require from any site four lines of steam 
railroad and four lines of horse-cars, running 
crowded for three hours. This does not provide for 
any visitors from outside of the city, and yet there 
is no site of those suggested on New York island to 
which more than one line of elevated road and one 
line of horse-cars can be brought, without enor- 
mous expense for construction of lines and occupa- 
tion of depot grounds, both of which would be of 
no use after the exhibition was over. 

But suppose these extra lines built; there 
must still be as many more visitors from 
outside to be provided for, if the exhibition 
is to be a success financially, and these vis- 
itors must be distributed in different directions 
on the New Jersey roads, and the Hudson River, 
Harlem and New Haven railroads, and some by 
steamboat. It will not be possible to start them 
away from the grounds by the city lines. Those 
will be crowded to their utmost by the city passen- 
gers, and besides, if people have to make two or 
three transfers of mode of conveyance en route, 
they won't come more than once, while if they can 
be landed directly at the grounds and taken up 
there and reach their destination without change, 
thousands will come often. 

It seems, therefore, as if the great problem of 
the success of the exhibition financially depended 
for its solution on the codperation of the railroads 
and transportation companies in selecting a site 
which will enable them at the least outlay and in- 
convenience to accommodate as many travelers 
from both the city and the country as they possibly 
can, without interference with each other and 
with their own regular business. These consider- 
ations point to a site which shall be within twenty 
or thirty minutes of the heart of the city, shall be 
at a point where independent lines of steam and 
horse railroads leading directly to all parts of the 
city converge, and where the railroad lines which 
will bring in the greatest number of passengers 
from outside the city for a few hours’ visit to the 
exhibition can come to a common depot by di- 
rectly converging separate lines. 

If the railroad companies neglect their present 
opportunity for combining to compel the selection 
of such a site, they will regret it; the people who 
will be compelled to submit to crowding, delays 
and inconvenience during the exhibition will re- 
gret it still more, and the capitalists who advance 
the funds for the exhibition buildings and man- 


agement will regret it most of all, when they find | 


that inconvenience of access keeps away the 
thousands who are needed to bring up the admis- 
sion fees to the amount that will make them re- 
munerative. 

A document has been printed by the Committee 
on Sites of the World’s Fair Committee, which 
enumerates twelve proposed sites and gives the 
views of the proposers of nine of them. None of 
these nine look the transportation question and its 
relation to the success of the enterprise fully in 
the face. Those that do attack the subject make 
extraordinary claims for their favorite sites which 
are not based on facts, as the carrying capacity of 
a line of railroad is in each case largely overrated, 
and every line of conveyance within a mile of the 
grounds is estimated as being available for accom- 
modating visitors. 

Regarding the extent and disposition of the 
grounds, there is much to be said which must be 
reserved for another time. 


>-* > ooo 


PERSONAL. — 


Mr. B.S. Fitch has resigned the general freight 
agency of the Chesapeake and Ohio Railroad, to 
become managing engineer of the Pelican mines 
in Colorado, 


Wm. B. Cogswell, manager of Mine La Motte, 
Missouri, will sail for Europe on Sept. 4th next. 
His address will be Herrenstrasse 15, Hannover, 
Germany, and he will be absent about four months. 
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CORRESPONDENCE. 


ATLANTIC AND PACIFIC RAILROAD CO. 
Los Lunas, N. M., Aug. 8. 
EDITOR ENGINEERING NEWS: 

As there seems to be a disposition to discuss the 
various methods of earth-work computation, the 
writer would call attention to the method he is 
now using on railway work, and would express 
his entire satisfaction with its results. 

The method alluded to is nothing more nor less 
than a modification of Wellington’s diagrams, 
making them to read to the nearest tenth of a 
yard instead of to the nearest yard. This involves 
no additional labor in taking off quantities. and 
the diagram being then on a large scale, is not in 
the least degree trying to the eyes. The diagrams 
give average end area solidities; and the prismoidal 
corrections, where necessary at all, are taken from 
the four page table in the back part of Welling- 
ton’s bcok on earth-work computation. 

The writer is confident that if Mr. Wellington 
would rewrite his book, making the diagrams read 
to tenths of a yard, in conformity with a very 
| general custom on railway work, the method 
would be adopted by all constructing engineers 
who place any value whatever on the time wasted 
in calculating earth-work quantities by any other 
method. J. A. F, 


WATER SUPPLY OF WASHINGTON. 


Wasxinaton, D. C., August 13, 1880. 
EDITOR ENGINEERING NEWS: 

The annual report of General Wright, Chief 
of Engineers, in reference to the Washington 
Aqueduct has been prepared, and shows that 
the works have been kept in good order, and 
the water has been supplied in the city of 
Washington in as good condition as is possible 
to furnish river water with the present works. 
Gen. Wright says: ‘‘The necessity for,, the 
prolongation of the dam at the Great Falls 
across the river is now imperative, and the im- 
mediate construction of t is work is urgently rec- 
ommended.” The water service was never better 
than now ; the water rates (20 per cent. increase), 
as also the taxes for water-mains, are now being 
paid up more closely than ever before. The last 
24 hours will expire to-day for delinqnents to come 
up, after which Water-Registrar Cox will have the 
supply cut off without respect of persons. 

The Water Office is preparing to make an earnest 
effort to obtain an appropriation from Congress to 
so extend the water-works’ dam on the Potomac 
River as to include the Virginia and Maryland 
channels. The Maryland channel has shown itself 
insufficient in time of drought to supply the Dis- 
trict of Columbia ; for last fall the water in the 
reservoir was lowered four feet ; that is to say, the 
water-works supplied from its reserve more water 
than the whole supply afforaed by the channel on 
the Maryland side of the river. In view of the 
constantly increasing population of the District, 
the demand for water on high ground and in dry 
| weather will soon exceed the supply, unless the 
| Virginia channel be utilized, as indicated by Gen. 
Wright, to aid the water-works. If these works are 
extended, they will have to be paid for by the gen- 
eral government, and it is hard to convince 
rural Congressmen, that an increase of our water 
supply wil! benefit their constituents or the general 
tax-payer. C. L, FREEMAN. 





EARTHWORK COMPUTATION. 


SCHULENBURG (Tex.), STATION, August 9. 

| EptIroR ENGINEERING NEws : 

I congratulate you upon the editorial entitled, 
|** Earthwork Calculations,” in ENGING&ERING 
|News of July 31st. It is really the most sensible 


j article of the many that have appeared in your 





| paper upon that subject. I doubt the expediency 


of wasting time of engineer and assistants which 
costs the comipany $1.00 in making computations 
that may possibly save three cubic yards of earth 
worth 75 cents. The refinement and accuracy of 


the method of computation should not be dispro- 
portionate to the precision of measurement. 

The prismoidal formula starts with an assump- 
tion which is rarely correct. We assume a mid- 
section whose height is half the sum of the heights 
of the end sections. In order that this imaginary 
section shall bea true cross-section of the gr mand 
at the middle of the prismoid, the surface of the 
ground must be either true plaues or hyperbolic 
paraboloids, that is, must be composed of straight 
lines from one cross-section stake to another. In 
nature how often does the engineer find such 
ground? Is it not frequently curved and rounded 
in surface, with little mounds and hollows that 
have to be estimated by ‘* judgment” in recording 
the cuts and fills? In nine cases out of ten, if this 
mid-section were actually cross-sectioned, the area 
would vary considerably from the imaginary sec- 
tion assumed. 

It has been my practice to take cross-sections 
sufficiently near together to show all the changes 
of surface that are of any consequence, and these 
sections can generally be taken at the even tens of 
feet, i. e., at the station +10, 20, 30 or 40, etc., and 
then in computation to use the average of the two 
end areas. The difference between the result thus 
obtained and that given by the prismoidal formula 
will seldom exceed the amount due to the fraction 
of a foot disregarded in leveling to the nearest 
tenth, as you have pointed out in the editoriai 
above mentioned. In the long run, neither con- 
tractor nor company will lose by this plan, as the 
slight errors will naturally balance one another. 

T. A. 


THE ST. CHARLES BRIDGE DISASTER. 

‘The testimony at the Coroner’s inquest of the 
St. Charles Bridge Disaster of November 8, 1879,” 
is the title of a pamphlet of 67 pages, edited by 
Samuel H. Yonge, C. E., member of the A.S. C. E., 
and printed at the office of the St. Charles Cosmos. 
Mr. Yonge, who had just completed a survey of 
the regimen of the Missouri River at St. Charles, 
was located at that place at the time of the accident, 
and was thus enabled to obtain from the Coroner 
the testimony in the case, and prepare it for publi- 
cation. In the preface to the pamphlet, Mr Yonge 
remarks : 

‘*An accident of so serious a nature as that 
which happened to a structure as favorably and 
widely known to the profession as the St. Charles 
bridge, could not fail to create a desire among; en- 
gineers, especially those engaged in bridge con- 
struction, to ascertain the causes which led to the 
destruction of a costly iron — Among those 
who visited the bridge, after the disaster, were a 
number of engineers, who had been identified in 
the construction of other important bridges, and 
were well-known as experts in this branch of the 
profession. 

‘* The Coroner appreciating the value of obtaining 
expert testimony in this case, on account of that 
of the local witnesses being incomplete in furnish- 
ing evidence from which a satisfactory verdict 
could be dfawn, and being alive to the importance 
of making the inquest as thorough as _ possible, 
ccalenanal the engineers who had visited the 
wrecked span and acquainted themselves with the 
facts of the case by personal examination. As 
most of these gentlemen lived at considerable dis- 
tances from St. Charles, (Missouri), where the in- 
quest was held, their testimony was submitted in 
writing. The investigation of a subject of this 
kind, rt from being interesting in a scientific 
point of view, is possessed of great value from an 
economic standpoint, and it is a matter of more 
than usual importance that a record should be 
made of the facts that were ascertained in the in- 
quiry. 

Mr. Yonge devotes four pages toa condensed 
summary of the most important points presented 
in the testimony of the different experts, from 
which, in connection with other testimony, the fol- 
lowing conclusions are drawn: 

1. That the general design of the wrecked span 
was in perfect accord with established principles, 
and that the details of construction had been skill- 
fully planned and executed. 

2. That the materials used were of excellent 
quality, and had been thoroughly inspected and 


8. That in the original construction of the bridge. 
such precautions had been used to against 
fatal consequences from detailments as it was cus- 
tomary toe bridge structures at the time 
of the bridge.. 


” 
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4, That at the time of the accident, the floor was 
bly deficient in strength, on account of the 
nce in it of wooden floor-beams which had be- 

come defective from loss of resilience due to age and 
continued use. 


‘fect cf which was to 
strains on certain members of the truss, directly 
or mr which resulted in bringing about its 
downfall. 

The oral testimony of railroad employés and 
others taken at the inquest then occupies nine 
pages after which the gm testimon c of the 
ridge experts is given in y ese ex- 

- wore G40. 8. Morison, Chief En ineer of the 
Piattsmouth Bridge ; Charles Macdonald, Chief En- 
gineer and President of the Delaware Bridge Com- 

y; Henry Flad, Assistant Engineer of the St. 
Pe rene: Prof. Charles A. Smith, of Wash- 
ington University, St. Louis; Gen. Wm. Soo 
Smith, Chief Engineer of the G1. w Steel Bridge; 
Samuel H. Yonge C. E.; D. J. ittemore, Chief 
Engineer of the Chicago, Milwaukee & St. Paul 
Railway ; and C. Shaler Smith, Chief Engineer of 
the St. Charles Bridge, and President of the Balti- 
more Bridge eon: After this testimony 
comes the verdict of the jury, followed as an ap- 
pendix, by a description of the St. Charles to o 
of February 27, 1876. 

The testimony of these experts forms a very val- 
uable contribution to bridge building literature, 
and we have no doubt many engineers will want 
the pamphlet. We herewith give the testimony 
of C. Shaler Smith, the Engineer of the bridge. 

TESTIMONY OF C. SHALER SMITH, C. E. 


Q. Please state your name, age and occupation. 
A. C, Shaler Smith ; age, 44 ; occupation, Civil En- 
gineer. 

Q. How long have you been engaged in your 
profession? A. Have practiced my profession for 
27 years. 

Q. By whom was the St. Charles railroad bridge 
constructed? A. By the St. Charles Bridge Com- 
wee: The iron in it came from the Phoenix 

orks, Phoenixville, Penn.; the Keystone Bridge 
Company, Pittsburgh, Pa.; the Norway Works, 
Wheeling, Va.; and Gerard B. Allen & Co., St. 
Louis, Mo. In the span which was destroyed, the 
cast-iron came from Allen’s ; the iron in the rods 
and the eye-bars from the Norway works, and the 
columns, struts and track stringers from the Key- 
stone Bridge Company. 

Q. When was the construction of this bridge 
commenced, and when completed? A. Construc- 
tion was begun October, 1868, and work was com- 
pleted May 29th, 1871. 

Q. Who was the engineer in charge of the con- 
struction of it? A. I was the engineer. 

: g Who designed the bridge? A. I designed the 
ridge. 

_ Q. Who ee the system upon which it 

is constructed. A. The particular system upon 
which the span in question is built is first shown 

in “* Whipples Iron Bridges,” edition 1847. 

Q. Explain what a truss is and tell the princi- 
ples upon which it is constructed? A. A truss is 
any system of construction by which openings, 
too long to be bridged by a solid beam, are 
crossed by consolidating the materials of the beam 
into a skeleton figure in which the strains are 
grouped into a tension line on the lower edge, a 
per agree line on the upper edge, and lines alter- 
nately n and compression connecting the 
two. The resisting material is then placed in the 
lines of the strain. *To make my meaning more 
clear, I will sketch, first an arch which is a line of 


compressive strain without a ae line of 
tension. All the thrust is resisted by the weight 
of the abutments. Next a ion bridge, 
which is a line of tensile strain without a corre- 


sponding line of pon te a In this case the pull 
is resisted by an anchorage. Lastly, the truss in 


which the compression produced by the load on an 
arch is resisted by a tie, or the tension in the sus- 
sate chain is resisted by the com ion chord. 

n the first of these cases a tie, called lower chord, 
takes the place of the abutment, and in the second 
case @ compression member or strut, called the 
upper chord, takes the place of the anchorage. If 


the chords are parallel to each other, a new ele- 
a stream to be crossed 


ment is introduced. Suppose 
by eight of fifteen feet each, in 


uce violent abnormal | rod 





y | 4,3and 2. You will observe also that a truss sys- 





















| each brace i, i, carries half that load. Rod b car- 


; | ries the load that was on pier b and half the load 
5. That the immediate cause of the failure of the | 


was traceable to a derailed car or truck, the | 
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abutments and substitute trussing we have figure | of no bridge anywhere where the inspection was 
20. It is now easy to see what every member car- | as constant and rigid as in this case. 

ries. Rod a carries the load that wason pieraand| Q. Have you examined the railroad bridge at St. 
Charles since the falling of the span on the night 
of November 8th 1879? A. I have. 

which was on a. Rod ¢ carries the loads which| Q. Did you notice anything about the position 
were on piers ¢ and b, and half the load on a, and | of the wreck from which you might infer what the 
d carries all the load on rod ¢ and that which | probable cause of the disaster was ; and if so, state 
was on pier d into the bargain. We can thus see | what, in your opinion, was the cause of the disas- 
at a glance that the load on rod a is 30 tons; on b is| ter? A. The position of the wreck, shows, first, 
45 tons ; on ¢ is 75 tons ; and on d is 105 tons ; and | that the lower chord was not broken, as the end 
whatever strain is on a rod is of course carried by | shoes were drawn off the pier toward the middle 
the brace which supports it. It is easy to see also | of the span ; next, that the ties could not have bro- 
that the top chord is simply a compression beam to | ken, as all the posts had plunged forward in ad- 
resist the thrust of all the fasoss, and that the bot-| vance of the top chords to which they belonged ; 
tom chord is merely a tie which resists the push of | next, that the top chords were in such excellent 
the braces at their feet. It will be seen also that | condition. even after the fall that it is very unlikely 
top chord z resists only the thrust of brace 4, that | that the first failure occurred there; lastly, that 
chord y resists the thrust of both 4 and 3, while | the intermediate posts were nearly all destroyed, 
chord z has to stand the combined thrust of braces | either by or during the fall, and had broken in a 
manner which would apparently indicate the prob- 
able course of the process of destruction. In my 
opinion, the cause of the disaster was the derail- 
ment of a car through the breaking down of a 
truck, or the fall of a brake beam. This derailed 
| car cut through the wooden floor and became en- 
| tangled with the bottom lateral system in such a 
manner as to draw the feet of a pair of posts vio- 
lently inward, causing either their collapse about 
the middle of their length, the wrenching out of 
their pin connection with the upper chord, or their 
absolute breakage at the point where the web foot 
is riveted to the post proper. In either of these 
three cases the tie at the head of the post being no 
longer supported, would pull the upper chord down 
out of line and the two halves of the span would 
pitch forward off the piers, and form such a wreck 
as was actually found. 


Q. Have you examined any of the pieces of ma- 
terial taken from the wrecked span; if so, did ycu 
notice any piece or pieces that seemed defective ¢ 
A. Ihave exatnined tho wreck carefully, but have 
found no defective pieces except an imperfect 
weld in an end vertical tie-bar; but as this was bro- 
ken after a great deal of work in endeavoring to 
break it in order to get it out, it of course had 
nothing to do with the accident. 

Q. Could these defects have been avoided? A. 
Not easily, as the bar stood the test strain of 20,000 
pounds per square inch without showing the de- 
fect. 

Q. Would the fall of the span break up the ma- 
terial of which it was composed so that any defect 
in it would not be discovered? A. It is doubtful 
whether it could except in the case of the posts. 

Q. Give an account of the way in which the por- 
tions of the wrecked span lay? A. The wreck lay 
almost in a straight line between the piers, wit 
the portal bracing between the end-posts still hold- 
ing fast ; the end-posts uninjured practically ; the 
tie-bars unbroken as far as could be found ; the top 
chord broken only at the tenons of the joints, with 
the exception of one piece, which was broken in 
the middle of its length ; the lower chord evidently 
unbroken at any point, and the posts broken in al- 
most every case either at the Junction with the 
cast-iron top chord or just at the web foot. 

Q. Did you notice any marks on the cross-ties of 
the western Fink span that would indicate that a 
car-truck had been derailed previous to the span 
falling? Do youthink that the car or cars were 
dragged from the track by the falling span, or that 
the marks were made by a derailed car immediate- 
ly before the span commenced to fall? A. I not- 
iced the wheel marks on the Fink span. They 
were made previously to the fall of the trellis span, 
as it is evident from the marks, on the iron rails, of 
the braked wheels of the caboose that it was on 
the track until it made the plunge. 

Q. Could there exist defects in material which 
would at first escape close scrutiny and inspection? 
A. It is possible, but not probable. . 

Q. Could such defects be of such character as to 

rove destructive to the bridge? A. It is very un- 


ely. 

Q. Could they be avoided entirely? A. With 
the present facilities for iron construction, they 
ans practically avoided ; much better than they 
were in 1868. 

Q. Is it possible that a defect of any kind could 
remain in astructure built as long as the St. Charles 
bri and not be developed until now? A. It is 

ble, but extremely improbable. 


tem is like a chain ; if a link is broken out the truss 
falls. For instance, if brace No. 3 is knocked out, | 
then rod ¢, which carrries 75 tons, has nothing to | 
support it, and it will immediately pull down the 
chords # and y, and the truss will fall. These 
principles underlie all systems of trussing ; the po- 
sition and inclination of rods and braces may be 
varied in many ways, but the same laws govern | 
all trusses with parallel chords. For instance, a} 
truss may have inclined braces and vertical rods, 
asin fig. 4. Or it may have inclined rods and ver- 
tical braces as in fig. Or it may have 
both braces and rods inclined as in figs. 9 and 
10. The ‘‘through” spans of the St. Charles) 
bridge are of this last type, with the systems 
doubled, as in fig. 10. In all these sketches, mem- 
bers in tension are shown in single lines and parts | 
in compression in double lines. 


Q. What kind of truss was the western through 
span of the St. Charles bridge? A. It is called 
** Double Triangular,” ‘*Double Warren,” and 
‘* Trellis Girder.’ 


Q. Is that type of truss in accordance with cor- 
rect principles? A. Thoroughly so. 

Q. Are there uny bridges of note elsewhere of 
this pattern or type? A. A great many. 

Q. Please mention them, and give their length, 
height, length of span, etc.? A. Kansas City bridge; 
bridgeover Susquehanna at Harrisburg on the Penn- 
sylvania Central Railway; bridge overthe Thames, 
at Charing Cross, etc. The bridges mentioned vary 
from 250 feet to 150 feet in length of span. 

Q. What kind of materials are used in bridge | 
building? A. Stone, brick, wood, cast-iron, 
wrought-iron and steel. 


Q. What are the peculiarities of each kind of 
material? A. Stone and brick are used in arch 
pause 3 cast iron is used only in compression ; 
wood, wrought-iron and steel are used in both ten- 
sion and compression. 

Q. Are any one of the materials used liable to be 
affected by repeated shocks and strains ; if so, to 
what extent would they be affected? A. Yes, all 
are so liable; but the extent depends on the char- 
acter and intensity of the strain. 

Q. Are any one of these materials more liable 
than another to be affected? A. Yes, if used inju- 
diciously, or in the case of wood, if used too long 
after the weather has to affect it. 

Q. Will iron, subjec to repeated shocks and 
strains, c its nature? A. No, if the shocks 
do not strain it beyond one-half of its elastic limit. 
If the strains extend or compress the iron to more 
than two-thirds of this limit, its failure is simply a 
matter of time and repetition of the strain. 

Q. By whom were the cast-iron members of this 
bridge manufactured? A. Gerard B. Allen & Co., 
St. Louis. 

t . Were they all thoroughly tested and care- 
f examined before being placed in the bridge ? 
A. ry chord was drilled at three points to test 
the rising of the core barrel ; the iron mixture was 
determined by tests beforehand, and rigidly ad- 
hered to, and every — precaution taken to in- 
sure the best of wo 

Q. Were all the iron members which entered into 
the construction of this bridge carefully examined 
oaem) Setore bets Stnaeh ter tie tatdas?. A all 

ge, before being in the bridge? A. 
tension iron was tested in a hydraulic machine, put 
up on the plateau below the bridge. The tester 































kept a book of record, which was ht in every 
i i i . Wren- 


Q. Would meteorological influences affect iron 
or steel to such an extent as to injure a substantial 
structure? A. It may be the case. 

Q. How, and in what manner, would such in- 
fluences affect these materials? A. I do not think 
that iron or steel can be injured as materials by 


carrying thirty tons a 1%. N if 
a y ae. ow 
pier a be omitted, and the rod and braces, a, I, I, 


and braces i, i, 15 tons each. If now we remove 
ema b and b, and substitute the rods 6 b, and 


wine + ae = on that these rods Bek = i ee — meteo ’ meee — a ae com- 
ying the weight w rested on piers a ai wi They were inspected wor a m may injured in several ways: 
fig. 19, Therefore rod b carries load on b, 30 tons, | Where they were ee a an inspector | First—By being absolutely blown over by a tor- 
and half the load.on a, or 15 tons, total of 45 tons, | whose business it was to watch ee nado, as in the cases of the Tay, Havre de Grace, 
Now if we omit all the leaving only the end | the entire course of its construction, and lastly by | Decatur and M ia bridges ; next, by wind 
_* These ins Se ee oS eee i as in the case of the 
‘which we repeesnce. laid out on the ground at the bridge site. I know bridge; next, by seriously wrenobed 
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by a tornado which may not entirely destroy it;; piers on which it rested. In the latter case 


last, 7. being struck by lightning. 
Q. 


the lateral spread of the legs of the iron pier was 


hat would be the probable effect of the | about one-half of what would have been given in 
bridge, or one of its parts, being struck by light-| American ee In the case of the Omaha 


ning? A. I have believed for a long time that 
lightning could do no harm toa trussas large as 
the one at St. Charles, on account of the great 
quantity of good conducting material, but I am 
not now so positive on this subject. 

Q. Could damage be done which would not de- 
velop in disaster until after a lapse of time, 
several months or years for.example? A. There 
is no absolute data on record to enable me to 
answer this question. 
against it, however. 
might start a dangerous fracture in a cast-iron 
chord not discoverable at the time, but which 
would cause its failure a few hours, days, months 


} 


| 
| 


10uld be stated that, while the portal 
bracing was very weak, there was a very remark- 
able electric display at the time of the fall of the 
structure, which may have had much to do with 
the accident. These electric flashes seem to have 
been seen at the time of the fall of the Omaha, 
Tay, Havre de Grace, Decatur and St. Charles 
bridges, but my present opinion is that they were 


produced by the destruction of the spans rather 


bridge, it s 


The chances are greatly | than active agents in the work. 
It is possible that lightning | 


Q. What are the most usual accidents happening 
to railroad bridges? A. Derailment first ; hurri- 
canes next ; faulty design or poor materials last. 


Q. What precautions do bridge engineers take 


or years afterward ; but as far as we can see, the'to prevent such accidents resulting fatally to 


cast-iron chord in this case is in a better condition 
than any other part of the wreck. 

Q. Would meteorological influences change the 
nature and structure of iron ; i. ¢., make a piece 
of fibrous iron crystalline? A. Not where the 
parts are as large as in this bridge. A powerful 
current of electricity passing through a piece of 
iron so small that the resistance would develop 
considerable heat might change fibrous iron to 
crystalline, but it would, 1 think, require a long 
time for this to occur. 

Q. Have iron lightning-rods, which have long 
been in use, ever been carefully examined with a 
view of ascertaining if any changes had occurred 
in the structure of the iron? A. Not to my 
knowledge. 


Q. Would you think it at all plausible that in| 


this western through span there was any defect 
caused by any meteorological influences? A. I 
consider it very unlikely. 

Q. What effect woul atornado have on one of 
the through spans of the St. Charles bridge, if there 
was sufficient force in the tornado to pick up a 
barrel one-half or three-quarters full of pitch, re- 
volve the barrel on its long axis, and throw the 
pitch upon the posts and ties of the bridge over a 
distance of 50 feet ; and is it likely that such a 
tornado would damage the bridge seriously ; for 
example, lift the truss bodily, or treat the bridge 
in any manner that would violently shock it? A. 
The St. Charles bridge is calculated to withstand 
a wind pressure of 30 pounds per square foot with 
the train onit. I measured the force of the St. 
Charles tornado at several points, and found that 
it exerted a pressure of over 84 pounds per square 
foot in overturning the iron water-tank of the 
jail. The force required to overturn the barrel of 
coal tar which was picked up by the tornado as it 
crosssed the east ‘‘ through” span of the bridge 
(the centre of the cyclone column crossing the 
bridge 460 feet south of the southern end of the 
span which fell) was 52 3-10 pounds per square 
foot. From the fact that both the barrel of tar 
and a large iron furnace and boiler containing a 
good deal of tar were both picked up and carried 
away, it is probable that the force of the cyclone 
was much greater than what was simpl uired 
to overturn the barrel, so that if the width of the 
cdlumn:of wind had ‘been’ equal to the length of the 
span, the latter would probably have been carried 
away. As it was, however, there was no damage 
done that could be detected. The span was as 
perfect in line and camber after as before the 
tornado, and I think suffered no harm. The 
cyclone column was only about 60 feet in diameter 
when it crossed the bridge, and Ido not think it 
exceeded this at any point on its course. If the 
tornado had seriously injured the bridge it would 
have been shown by its being out of line, or by a 
change in the curve of the camber ; unless, per- 
haps, a section of the cast-iron top chord should 
have been split through the ribs. this case no 
change would be observed in the line or camber, 
and the er might remain concealed for years 
until the shock of a derailed train would complete 
the destruction, As, however, the cyclone column 
did not touch the span in question, but the second 
span to the south of it, there is little likelihood of 
this having occured. 

Q. Can you cite instances of iron bridges falling ; 
if so. please state the causes assigned, if through 
accident, defective material, faulty design, etc., 
also the height, length of span, etc.? A. Yes; 
Dardenne bridge, Macoupin Creek *bridge, Rock 
Island Slough bridge and Cumminsville Pike 
bridge, each one of which was carried away by a 
derailed car or engine striking and cutting through 
the end-posts; next Nine Mile Run bridge and 
Ashtabula bridge, both of which failed from load- 
ing and faulty design ; next, Spring Grove Avenue 
bridge—in this case a driving-wheel brooke loose 





bridges? A. Guard rails against the first ; lateral 
and portal bracing against the second; rigid in- 
spection against the last. 

Q. Were such precautions used on this bridge ? 
A. Yes, and the evidence of this is, that three de- 
railments had occurred previous to this one with- 
out serious harm to the bridge; and its wind 
bracing was so perfect that it had successfully 
withstood one of the severest tornadoes known in 
the history of the Mississippi Valley. 

Q. How does the fluor system of this bridg 
compare with that of other railway bridges built 
just previous to this one as regards safety and 
strength? A. It was as good as any, and better 
than the majority. 

Q. Do you think that if a rail were misplaced or 
broken, and a sudden derailment were to occur of 
a loaded stock car going five miles per hour, the 
floor would be sufficiently strong to prevent the 
car from breaking through? A. It would if the 
cross-ties were new, as is evidenced by previous 
derailments, and by the fact that the loaded car at 
the other end of the train was dragged about 30 
feet with the wheels off the rail without cutting 
through. I will say here that there is an undeter- 
mined question as to the loss of strength from age 
in lumber exposed to weather, even though no de- 
cay has begun. The derailment occurred at a 

int where there were a number of old cross- 

ies grouped together. 
sound and showed no sign of diminishing strength, 
but that their power of resistance was impai is 
clear from the fact that the first tie the derailed 
car struck was an old one and was cut through, 
while the next, a new tie, was not broken. e 
succeeding cross-ties were old and were cut through 
seriatim. The old cross-ties, however, have the 
appearance of being sound, seasoned lumber, and 
would be used, I should think, by any inspector. I 
have had pieces cut from them for the of 
testing, and propose to ascertain definitely the per- 
centage of loss of strength per annum in sticks ex- 
posed to the action of the weather without protec- 
tion. 

Q. How is a truss bridge braced to take up the 
lateral motion due to high winds or a passing 
train? A. By lateral struts and diagonal ties, or 
lateral ties and diagonal struts, placed in the hori- 
zontal plane of the chords. 

Q. Please describe and explain this lateral brac- 
ing? A. Itis simply a truss such as I have pre- 
viously described laid flat instead of being erect. 

. How does the lateral bracing of the St. 

Charles bridge compare with that of other bridges ? 
A. The portal bracing is, I think, the strongest in 
——e The lateral bracing is much better than 
usual, 
Q. Is this an important portion of a truss? What 
would be the effect of a a panel of lateral 
braces, say from the end bottom panel, a train 
passing at thetime? A. It is ve 
effect would be — by ing out an end 
bottom panel of bracing provided that no wind 
was blowing. To remove a panel of top biacing, 
however, would be a very serious matter if the 
span was loaded at the time. 

Q. How are bridges of this pattern destroyed by 
a derailed car? A. The u way is by the de- 
railed engine or car running into the truss and 
ocking out a post. 

Q. Would the height of the bridge above the 
water in any way affect the safety of the bridge 
or those crossing it? A. It would not, except that 
the ex re to a high wind is greater. 

Q. Could the bridge be strengthened by adding 
an arch to each truss? ~ It not, unless a tie 
was added to the arch and the latter made strong 
enough to carry both the bridge and train. 

Q. Would such an arrangement be an advantage 
to the bridge or the train? A. It would be a great 
disadvantage ; if an arch was put in of the proper 


important. No 


from an engine and shot out through a bridge | strength the truss should be removed altogether. 


post, thus wrecking the structure ; last, the Omaha 
and Tay bridges—the first of which was blown 
down owing to weak portal bracing, and the latter 
was also destroyed by a high wind owing to 
the weakness of the bracing of the cast-iron 


| 


Q. Is it considered good tice among brid 


| engineers to combine an arch and a truss? A. No. 


It is never done except in wood; or in cases 


where the_arch is .the bridge, and trussing is 


added to stiffen the arch. There are some old éx- 
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am in existence in which attem have bee 
ae to combine the load-beari aera 
both systems; but these are simply instances of 
bad designing and misapplication of material. 

Q. Would not the bridge be stronger if those 
parts in which cast-iron is used were replaced }yy 
wrought-iron or steel? A. It would be no str. mger 
for its daily work, but it would be safer against 
shocks from derailed trains, and as against storm. 

Q. What improvements, if any, should be added 
to this bridge to make it more secure? A. 4 
modern floor should be substituted for the present 
onej all cross-ties over three years old should he 
taken out; double longitudinal panel bracing 
added to the trestle (approaches) ; steel substituted 
for cast-iron in the top chords of the remaining 
through spans, and possibly the number of rivets 
doubled in the common wrought-iron columns 
used in the truss. Concerning this I cannot 
speak definitely until the conclusion of some tests 
I am about to have made on a fac simile of one of 
these posts. The railway company has directed 
me to have all this work done as above described. 

Q. Do you think the floor system of this bridge 
secure? J ou mean the old floor, 1 have al- 
ready answe the question; if you mean the 
floor now being pl on the bridge, I know of no 
more secure construction any where. 

Q. What, in tard opinion, was the cause of \he 
span falling? A. As I before stated, I believe it 
was cau by a derailed car cutting through the 
floor and rigs ae bre a pair of posts through the 
medium of the lateral connections. 

C. SHALER SMITH. 


VERDICT OF THE CORONER'S JURY, RENDERED FEB, 
25, 1880. 


We, the jury, having been duly sworn and 
affirmed by James R. Mudd, Coroner of St. 
Charles County, Mo., diligently to inquire and 
true presentment make, in what manner and by 
whom Jordan W. Hyde, Josiah Wearin and Joseph 
Barnhart, whose dead bodies were found at the 
railroad bridge in the Missouri River at St. Charles, 
Mo., on the 8th day of November, 1879, and John 
Somers and Charles Irwin, who were taken from 
the wreck and died afterward, came to their 


These sticks were perfectly | death. 


After having viewed the bodies and heard the 
evidence, and made all the inquiry in our power, 
as is shown by the voluminous testimeny adduced 
from men who miraculously escaped death on the 
ill-fated train ; from practical men employed by 
the Wabash, St. Louis & Pacific Railway Com- 
pany, and also from eminent civil engineers, ex- 
perts in railway bridge building, from all parts of 
the country, do find that the first-named parties, 
Josiah Wearin, Jordan W. Hyde and Soneok Barn- 
hart, came to their death almost instantaneously ; 
that John Somers and Charles Irwin died from in- 
juries received at the same time. 


That the cause of their death was the falling of 
the western through span of the St. Charles rail- 
way bridge, which was precipitated from over a 
height of eighty feet to the bottom of the Missouri 
River, carrying with it the caboose in which they 
were. 


The cause of the disaster is, in our judgment, at- 
tributable to a combination of circumstances, not 
altogether accidental and within the control of 
man 


We conclude, therefore, that the falling of the 
western through span was caused by a derailed car 
or cars, which were thrown from the track just 
before entering upon the fallen span by a brake 
rod or beam, and ——— the span, either 
by breaking through the floor and —s the 
lower lateral bracing, drawing the bottom chords 
inward and off the pillars that supported them, or 
the violent shock of the derailed car may have 
broken an upper chord of the span thus destroyed. 


The railway company or owners of the bridge 
are responsible for the fatal result of the disaster 
in allowing the floor timbers to remain in the 
bridge so long that they became deteriorated, and 
for not subjecting the cars to a rigid inspection be- 
fore their entering upon the bridge. 

We further consider that the floor system of the 
bridge in use at the time of the accident, while in 
accordance with approved practice at the time of 
its construction, was not Deogether safe, and it 
lacked the ete against disaster 
resulting from derailed cars. 

J. Pui. HoEHN, Foreman, 
HENRY ANGERT, JR., 
JOHN B. THRO, 


Avaust STAHLBERG, 
CasPak THRO, 
JULIvs HEYE, 

J. R. Mupp, Coroner. 

[We do not know what the price of the pamphlet 
is, but it is well worth one dollar to engineers who 
are interested in the’ sybjétt of which it treats. 
All correspondence on the subject must be ad- 
dressed to Mr. Yonge, at St. Charles, Mo.] 
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MISSISSIPPI RIVER IMPROVEMENT. | very desirable that these gauge records should be | feet above low water. About 150 feet of the dam, 





ANNUAL REPORT OF CAPT, MACKENZIE, OF THE EN- 
GINEER CORPS. 


WASHINGTON, Aug. 7.—Below are given the most 
important parts of the annual report of Capt. Mac- 
kenzie, of the U.S. Engineer Corps, relative to 
the Mississippi River improvements within his.jur- 
jsdiction fur the fiscal year ended June 30, 1880. 
In addition to statements concerning the work 
done during the year the report contains much 
yaluable information relative to operations to be 
carried on during the current — together with 
estimates for the fiscal year 1882. There are, be- 
sides, suggestions and recommendations having an 
important bearing upon the general subject of Mis- 
sisuppi River improvement. 

IMPROVING THE MISSISSIPPI FROM ST. PAUL TO DES 
MOINES RAPIDS. 


Under this appropriation are carried on works 
for the improvement of through navigation. These 
works consist of brush and stone dams for closing 
side chutes and subsidiary channels and for con- 
tracting the width of water-way, and also of brush 
and stone shore protections for caving banks. 

A general plan with estimates has been prepared, 
but it is liable to so many alterations of detail due 
to changes of the river and experience gained as 
the work progresses. that it is deemed more proper 
simply to present projects from qeer to year for 
the work which can be ponoaaes ished with the 
amvunts then available, selecting for improvement 
the points known to be most troublesome. 

The results already obtained show that the sys- 
tem of improvement adopted will give in time a 
good channel sufficient for all —— of naviga- 
tion, and the main question of the future is a re- 
duction in the expense of dams and shore protec- 
tions and the adoption of temporary expedients for 
assisting navigation until the channel is so regu- 
lated that it will maintain itself. 

During the last fiscal year improvements have 
been made at Hastings, Prescott, Smith’s Bar, 
Crat’s Island, Reef Slough, Mt. Vernon, Rolling- 
stone, Betsy Slough, Winona, La Crosse, Cassville 
Slough, Horse Island, Smith’s Island and Keiths- 
burg. 

The act of con anproved March 3, 1879, pro- 
vided that of the %100,000 appropriated for im- 

roving the Mississippi river from St. Paul to Des 
Moines rapids, $20,000 might be used for testing 
the Adams flume. Mr. Adams has selected the 
very troublesome bar below Read’s Landing for 
his experiments, but has not yet begun active 
operations. 

The work of the last season was carried on 
principally by contract, and this system will be 
recommended whenever practicable : but in many 
cases the river is liable to such frequent changes 
that the projects which are n y made some 
time in advance of operations cannot be adhered 
to, and in such cases formal contracts are inexpe- 
dient, as no plans or specifications can be drawn to 
cover the work properly. 

While past experience has not demonstrated that 
the use of an ordinary dredge-boat is as a rule ad- 
visable in connection with the cutting of new 
channels through sand bars, yet occasions have 
arisen and will continue to arise where such work 
will be n For such cases as well as in 
connection With the improvement of the various 
harbors along the river and in the removal of 
gravel bars both for improvement of navigation 
and for obtaining material for dams and shore pro- 
tections, many —— are required. There are 
but four private dredges on the river, and these 
being in comparatively poor condition, are entirely 
inadequate to the prompt and proper execution of 
the work now required of them. The United 
States should own a dredge capable of removing 
all classes of material met with in this section of 
the river. Its cost, together with the requisite 
15 a0 of dump-beats, etc., would not exceed 


The field work of the general survey of the river 
was completed in the latter part of July, 1879, 
and during the past year a large part of the work 
of mapping has been finished. 

_ The special party making surveys and observa- 
tions near Burlington, Ia., comp! their field 
work in the latter part of October, 1879. Many 
observations with current meters were taken, but 
the meter work has not been reduced or s 
= — on this subject will be submitted here- 

r. 

For the purpose of studying the river and its 
changes, determing where improvements are most 
needed and noting the effect produced by works 
already constructed, numerous surveys and ex- 
aminations have been made and will be continued 
during the present season. 

Water-gauges are established at many points 
io river between St. Paul and Grafton, ay 


of which are kept on record; and it 


ENGINEERING NEWS. 283 


| published in the newspapers for the benefit of | being built on a quicksand bottom, settled about 
navigation. | 3 feet, and this gap was afterward filled with rock 
Unless changes produced by the present extreme | and gravel. The Smoot chute dam is 370 feet long, 
| high stage of the river develop new and more | with 200 feet shore protections at each end, and 
troublesome obstructions requiring immediate at- was built across the lateral chute between Islands 
| tention, which cannot be known until the next | Nos. 416 and 418. It was brought up to a height of 
| low water, work during the present fiscal year will 2 feet above low water of 1864. The shore protec- 
| be carried on at the following-named points : tion at the head of Island No. 416 is about 1,000 
Between Newport and Robinson’s Island. | feet in length, extending 200 feet down the chute 
Island No. 20. and 800 feet along the western side of the island, 
Head of Lake Pepin. ‘with an average width of 35 feet. The total 
Between Wabasha and Alma. , amount expended at Canton during the fiscal year 
Shore protection at Mt. Vernon. | of 1880 was $10,739. 
. Rollingstone Slough. At Hannibala small amount of dredging was 
. Winona. | done by special direction of the Secretary of War. 
. Queen’s Bluff. | This furnished temporary relief just at the steam- 
La Crosse. | boat landing, and the trouble will recur until radi- 
. Cassville Slough. | cal changes are made in the river in this vicinity. 
. Bellevue. | Gilbert's chute dam is 1,775 feet in length, and 
2. Arnold’s Bar. | lecated about 2,500 feet below the head of Gilbert’s 
. Keithsburg. | Island, with shore protections on each end. As 
. Johnson’s Island. | originally designed, the crest of this dam was built 
15. Shore protection at Oquawka. | to one foot below low water of 1864 in the centre, 
The radical improvement of the upper Mississippi | from which it gradually rose to two feet above the 
having been begun, it is of great importance that | low water at Missouri snore, and three feet above 
it should be actively continued. Large appropria- | the island shore, and it was completed on this plan 
tions can be profitably expended, and al be| June 17, 1879. Subsequently it was decided to 
made, in order that the benefits to be obtained may | raise it, and in Sananber a further quantity of 
be secured as speedily as possible, and that the ulti- | rock and gravel was placed on it, bringing the ele- 
mate cost may be diminished. An appropriation | vation throughout toa height of 24, feet above low 
of $500,000 is asked for the fiscal year ending June water. 
30, 1882. | That part of the Illinois shore requiring protec- 
The following is a summary of the expenditures | tion extends from a point opposite the head of Gil- 
during the fiscal year ended June 30, 1880, for | bert’s Island to dam No. 3, a distance of 13,000 
the improvement of the Mississippi from St. Paul | feet. A portion of this work was done in May and 
to Des Moines rapids : June, 1879, some 1,050 feet of bank being protected 
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= at that time. Later in the season about 9,000 ad- 
ee ice icc: 8B | ditional feet of shore protection was built at such 
Smith's DOF... cccccsececds Senevondues eadeesen 13, 198.36 | places as it was deemed most necessary. 
ee RRR 2g Eo ey RFF 906% aconan| Some 1,000 feet of bank was protected at the 
is nei aa pa a ara 14.328 74 | lower end of Gilbert’s Island. Wing-dam, extend- 
Rollingstone and Betsy sloughs... .......... 7,726.02 ing out from the Illinois shore opposite foot of 
Wimoma... .....---.e0e ee ee ee ee cree ee ee eee cee eees eal Island No. 449, was finished in August, 1879. It 
Cassville MAMET CteeSh certs ce ciacbeScads 12'497 12 | is 700 feet in length. Denmark Island is 1,500 feet 
Horse and Smith's island................ : . ‘ 
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}in length. It has been carried to an average height 

of about 6 feet above the bottom. The total 
| amount thus far expended in the work at Gilbert's 
| Island is $56,119. 

The works proposed for Slim Island consist in 
closing several side channels of the river, to con- 
fine all the water in one channel, and of spur-dams 
to contract the water-way and direct the currents. 
The improvement has progressed satisfactorily. 
The total amount thus far expended is $37,963. 

The total amount expended during the fiscal 
year 1880 on improvements of the Mississippi from 
Des Moines Rapids to the mouth of the Ilinois 
| River was $82,691. Capt. Mackenzie says that 

$500,000 could be well spent every year on this 


division of the river until the work of improve- 
rock, both of which attempts have so far resulted 


€ ment is completed, and such a sum would be more 
in a reduction of cost without any apparent want | economical than smaller ones, for obvious reasons. 
of stability in the structures themselves. 


It is recommended that a dredge and outfit be pro- 
The supply of brush, however, in the vicinity of 


cured for use on this division of the river at a cost 
all the larger works on the Upper Mississippi River 


not to exceed $15,000. 
is becoming scarce, and it seems as if some ste It is proposed during the present season, with the 
should be taken to secure a future supply if the 


amount now available ($102,545),. to continue the 

works are to go on, and to economize brush in the | works at Canton, Gilbert’s Island and Slim Island, 

constructions projected. The first consideration | and to inaugurate improvements at Gregory's Bar 

would necessitate the planting of sand-bars, the | and Westport chute and such other points as may 

latter the —— of a form of dam consisting | prove most troublesome during the coming low 

mostly or rock or dredged material. water. 
The past season was a trying one for steamboats, 
and has proved conclusively the beneficial effects 
of works of improvement y completed. The 
constructions of 1878 have in every case proved 


sui in giving a good channel, where they| A case under the English law of copyright has 
had been advanced to anything like a completed | recently been queerly adjudicated by Sir G. Jessel, 
state 


; | master of the rolls. “The substance of the decision 
I think an effort should be made this year to 


ought to be widely known in this country, as a 
test the usefulness of sand-bar planting, and the | warning to American publishers that it is unsafe 
experiment should be made in the fall, after the | to do a kindness to an English publisher. The cir- 
water becomes low. Should the experiment prove | cumstances were these: Whittingham & Wilkin 
a failure, it should be tried again next Spring, be- | is a coach-building firm in Long Acre. Fora long 
fore the June rise. Very few of the willows put | time they have nm in the habit of receiving 
into our dams or shore protections have taken root, | monthly a hundred copies of an American trade 
from _ fact that they were usually cut in the hot | publication called The Hub, issued in New York 
months. 


city, and selling them to other coach-builders with 
The following are the most important features | whom they had business relations. An English- 
of Capt. Mackenzie’s report on the improvement of | man of Long Acre, seeing this journal and think- 
the Mississippi from Moines Rapids to the| ing it a good thing, started one of the same 
mouth of the Illinois River : character there, and forwarded imen copies to 

The river in the vicinity of Canton and for a| the American paper. The editor of the American 
stretch of 17 miles from ton to Quincy, em- 


| journal —— 2 angry because his idea had 
bracing Wyaconda bar and several other ow | propri . On the contrary he wrote Mr. 
crossings, was selected as one of the 


n ap 

— of | Cooper a polite and complimentary note with re- 
operations under the a‘ iation for fiscal oul ts his venture. 
year ending June 30, 1880. Owing to the small; Wishing to do hima blished an 
amount of money allotted for this work, it was de- | article illustration from the English journal, 
cided first to construct only the Canton and Smoot | giving due credit and accompaning it with a com- 
chute dams and to from abrasion the head | plimentary notice, which advertised the foreign 
of Island No, 416. The Canton chute dam is 1,095 | journal handsomely inthis country. But when Mr. 


Keithsburgh 
Maps and Surveys ....... Dedshidtac as kanes . 
Alloted for Adams’ flume wer OF 


I is cilia aa chock nx ssn ind «aetna oeenes $118,449.72 
Amount available July 1, 1880 173,600.05 | 
In his report to Capt. Mackenzie on the improve- | 
ment of the Mississippi between Rock Island, IIl., 
and Chimney Rock bar, M. Meigs, U. S. civil 
engineer, submits the following general remarks : 
e work done last season was similar in char- 
acter to that of the preceding year. The same 
forms of ‘dams and shore protections were used, 
but with the difference, that it was endeavored to 
use a larger proportion of brush in the dams, and 
on the shore protections a similar proportion of 





(TO BE CONTINUED.) 
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COURTESY AND COPYRIGHT. 


turn he 


feet long, with shore protection on the island end received the copy of the American © 
200 feet in | and on the Illinois shore 80 feet. | containing what most publishers would have been 
The crest of dam was raised toa height of 4' thankful for, he ly notified Mesarsi 
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Whittingham & Wilkin that they must not sell 
any. copies of that : 

The tirm had not then received their copies, and | 
replied that when they had seen the article they | 
would exercise their own judgment, and if he was | 
wrong as to the infringement of copyright they | 
would hold him responsible for unwarrantably | 
stopping the circulation of the paper. When their | 
papers came they saw there was an apparent in- 

ringement and laid them away, not selling a copy. | 
But they were nevertheless served with a writ of 
action at the instance of Mr. Cooper. 

When the case came on they made no defense | 
as to the infringement, but, as they had not dis- | 
tributed the copies, and were not guilty of inten- 
tionally trespassing on Mr. Cooper’s rights, they | 
contested the costs. The judge decided against 
them, and they had to pay about a thousand dollars. 
Sir. G. Jessel, after ruling that the reproduction 
by the American editor, even in a complimentary 
way, of copyright matter made that issue of his 
journal contraband in England, used the following 
remarkable language :— 

‘* People who import American publications for 
sale or hire carry on the business at their own 
peril ; ordinary people who import a book to read 
are not liable ; but those who import for sale or | 
hire must know the law. * * * Now, if does appear 
that the act requires the selling or letting for hire 
of copyright matter to be done knowingly in order 
to be an offence, and therefore it was necessary | 
to give notice. The importation was illegal and | 
actionable without notice. Defendants receive 
them for sale or hire, and then they keep them for 
sale orhire. That is another offense, and then they 
say, ‘They never intended to interfere with the 
plaintiff's copyright.’ My opinion is that the impor- 
tation is the offense.” 

If this is English law, itis plain that American 
publishers wilkaeed to be careful, or they may get 
their agents abroad into trouble. For example, 
the person who receives for sale an American 
newspaper is liable to a prosecution, of which the 
costs may be heavy, if a single number of that paper 
contains a review of an English copyrighted book, 
with extracts from the book to illustrate the re- 
viewer's criticisms.—Boston Advertiser. 
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THE RICHEST CITY OF ITS SIZE. 





Frankfort-on-the-Main, with a population of | 
about one hundred thousand, is reported to be the 
richest city of its size in the whole world. It is 
asserted that there are one hundred Frankforters | 
worth from $4,000,000 to $5,000,000 each, and two 
hundred and fifty who are worth $1,000,000 and 
upward. The city is one of the great banking 
centres of the globe. Its aggregate banking 
capital is estimated at $200,000,000—more than 
one-fourth of which the Rothschilds, whose original 
and parent house is there, own and control. 
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ENGLISH RAILROAD TIME-TABLE, 1831.—Liver- 
pool and Manchester Rail-Way. Time of depar- 
ture, both 
From Liverpool and Manchester. 

First class, fare 5s. Second class, fare 3s. 6d. 
Seven o’clock, morning. Eight o’clock, morning. 
Ten o'clock, morning. Half-past two, afternoon. 
One o’clock, afternoon. 

Half-past four, afternoon. 

*,* For the convenience of merchants and others, 
the first class evening train of carriages does not 
leave Manchester on Tuesdays and Saturdays until 
half-past five o’clock. The journey is usually ac- 
complished by the first-class carriages under two 
hours. In addition to the above trains it is in- 
tended shortly to add three or four more depar- 
tures daily. The company have commenced carry- 
ing goods of all kinds on the Rail-way. January, 
1831. 

THE Tay Brip@e.—The bill for the reconstruc- 
tion of the Tay Bridge has been thrown out by the 
Select Committee of the British Parliament, so 
that the matter will now have to stand over until 
the next session. According to the plan of recon- | 
struction laid before the committee, a plan for 
which Mr. Brunlees was the engineer, the clear | 
height beneath the large spans would be reduced | 
to 77 feet, and the spans would be carried on | 
brick piers founded partly. on ,the existing 
caissons and partly on ee ae caissons | 
to be sunk by the side of those now in place. 
The existing piers of the small spans were to 
be strengthened. Mr. John Cochrane, who gave 
evidence in favor of the scheme, stated that if the | 
proposed plans were carried out the bridge could 
be rebuilt in two years, while if it had to be 
entirely reconstructed four years would be required. | 
The committee, however, did not feel justified in 
sanctioning the mode of reconstruction proposed, 
although they that it was desirable that 
the teidige should be rebuilt, and that the present 
site was the most suitable. 
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FOREIGN INTELLIGENCE. 


It was found in Manchester, England, that the drain- 
ing and paving of twenty streets ished the mortal- 
ity to the extent of 20 in 110. 

The passes of officials of the state railways in India 
are made of and silver. The general manager, who 
has the freedom of all the lines, wears a gold pass on his 
watch chain, about the size of a $20 gold piece; his 
subordinates wear silver. 


Cologne Cathedral, which has just been completed, 


has been a unlucky building, and probably has been 
longer in building than any other edifice in the world. 


| It stands on the site of a cathedral which was completed 


in 873. This was ruined by the Normans, rebuilt and 
again almost wholly destroyed by fire in 1248. The 
foundation of the present Cat was laid shortly 
after that. The original plan of the building has been 
attributed to Gerhard von Rile, who was oy in- 
debted for his design to that of the Amiens Cathedral. 


| In 1322 the choir was consecrated and the bones of the 
| three Kings removed to it. Atthe time of the Reforma- 


tion, work on the Cathedral ceased entirely. Since thea 
it has been struck by lightning more than once and 
partially burned. In 1 the work was begun again, 
which was finished on Saturday. The Cathedral is in 
the form of a cross, 480 feet long and 282 feet wide; the 
height of the central aisle is 154 feet. The heaviest of 
the six bells in the towers weighs eleven tons. The heart 
of Mary de Medici is buried in the choir, and there are 
many other eee characters buried in the 
Cathedral. The style of architecture is German gothic, 
of which it is the best existing example. 


GENERAL INTELLIGENCE. 


2" We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


oe GAS AND WATER. 


The site for the new gas-works in Rochester, N. Y-, 
has been selected, and contracts signed for an establish- 
ment with a capacity of 500,000 feet daily. 

The council of Springfield, Ohio, recently entered into 
a contract with the gas company, agreeing to pay $25 
per post, and $2 per thousand feet of gas, for five 
years. : 

The gas-works erected by the New England gas-works 
company at Lee, Mass., were successfully operated re- 
cently for the first time. The place was handsomely 
illuminated. 


A man of a mechanical turn took off his gas-meter to 
repair it himself, and put it on again upside down. At 
the end of the quarter it was proved that the company 


| owed him $15.75. 


The Mt. Holly Fair Grounds, N, J., are now supplied 
with water from a reservoir through pipes and hydrants. 
Thirteen hundred and fifty feet of pipe have been laid 
and more will soon follow. 


A typographical error occurred in our issue of last 
week in one of the names of bidders for building the 
new reservoir, thiscity. That of Charles Couday, should 
have been Charles Guidet, a well-known contractor of 
this city. 

The water-works of Little Rock, Ark., have been sold 
to John G. Barrett, of Louisville, Ky., and articles of 
association of a new company filed in the Secretary of 
State's office. ‘lhe works were sold by Chancery Com- 
missioner under decree of the United States Circuit 
Court. 

A dispatch from Red Wing, Minun., dated the 13th, 
says: ‘‘ Water was struck in the artesian well at the de- 
pot, yesterday, in the sand rock, at the depth of 190 
feet, and now flows in about a three-inch stream of pure 
water, slightly softer than-‘the mver water. A depth of 


27 
250 feet has been reached, and the boring progresses at | 28 


the rate of seven or eight feet per hour. 

The July report of Gas Inspector Baldwin, of Chicago 
shows thas the test lampé inthe west division burned 
4.02 cubic feet of gas per hour, and io the north and 
south divisions 3.98 cubic feet, with an average of 17.5 
candles illuminating power. Seventy-three new lam 
were erected, the jones mre penning SHON hours in the 
west division, and 1551, hours in north and south 
divisions, and 608 lamps were broken. One hundred and 
eleven lamps were lighted in the north and south and 
126 in the west division. 

Superintendent Walden, of the Water De ent of 
Lynn, Mass., says it will take until September to make 
the proper connections for the utilizing of the water at 
the tubular wells. It is the intention now to pump the 
water into Breed’s Pond, and from this point serve it out 
to the people ot the city. Mr. Robinson, who has driven 
the twenty-four wells for the city, does not think the 
water is impure, When the water is being pumped into 
the pond—it is now thought at the rate of 1, 


000 gal- 
| lons per thirty-four hours—Prof. Nichols will coulous 


another analysis. 

scr Geo. ‘eigeand peg vonnipg Bae of this city and 
ton, are e in a duplex pumping en- 

gine of a daily capacity of 2'500,000 gallons, Co the 

city of La Crosse, Wis. Heretofore the city has simply 

for its water suppl 


located within its borders and Vicinity. The city 


| authorities, having decided to own and operate its 


jumping machinery, have contracted fora pumpi 
er x about 


| engine as above stated, which is to be completed 


the firstof December next. The Blake Company have 
also under contract and in ne of construction a pair 

a combined capacity of 
gallons daily, forthe new water-works now 
being built at Stillwater, Minn. 


It is observed that in seasonsof drought the water sup- | 788,062 
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Brewer, of Yale College, who is on the Connecticut State 
Board of Health, states that his investigations have 
proved three things : 

1. That the cause is vegetable in its nature, and more 
or less temporary. 

2. That the trouble never happens when the water j,as 
apwer temperature than 60°, and generally not below 


3. That a rain, powerful enough to roil the water in 
the reservoir, will instantly put a stop to the “ fishy” 
character of the water. : 

This last is a curious fact ; and it ought, perhaps. to 
furnish a key to unlock the mystery. 


A simple method of determining the temporary hard- 
ness of water has been lately described by Herr W ar- 
thon to the Bertin Chemical Society. A tube about 30 
to 40 ctm. long is used ; and near its rounded end ix 
mark denoting 10 cub. ctm. From this mark w the 
mouth, the tube is divided into 0.1 cub. ctm. Water is 
put in up to the lowest mark, and with it a small pi-ce 
of filtering paper, which has been saturated with log- 
wood extrect and dried ; this makes the water violet 
Then normal muriatic acid is added from a drop-tiask, 
tiJl the color of the liquid approaches orange. The 
thumb is then placed on the mouth of the tube, and th» 
latter is shaken, whereby most of the carbonic acid is 
liberated, and the liquid mes red again. (The remov- 
al of the carbonic liquid may be promoted by blowing 
into the tube after each shaking.) More acid is a‘ded. 
and the action repeated, with weaker effect, and at 
length the color of the liquid is changed to a bright cit 
ron-yellow. The amount of acid used is then read off on 
thetube. With these simple materials the alkalinity of 


a series of springs or wells may be examined during a 
walk. 


On the night of the 11th of April last, gas-lights were 
extinguished without any apparent cause in many parts 
of New York, Brooklyn, Jersey City, East Newark and 
Orange. For a long time the reason for this was un- 
known. Recent investigations, however, have shown 
that it was due toa rather unusual atmospheric phenom 
enon, The barometric pressure at that time, it seems, 
underwenta very rapid change, rising for a few moments 
so rapidly as to entirely prevent the escape of gas from 
burners. It is said there were no accidents reported 
from this cause. It seems that the barometer had stood 
at a little above 29 during the evening, but a little past 
11:30 there came a severe of wind accompanied by 
heavy rain. This did not last more than five minutes. 
after which it became calm, and there was a decided fall 
in the barometer. The flow of gas, as nearly as can be 
estimated, was prevented for about 30 seconds. The 
obstruction took place chiefly in those districts where 
the pressure in the pipes was small and where the change 
in pressure at the works is not rapidly felt. This is an 
unusual case, and we believe the first that has occurred 
in this neighborhood for a great many years.—The 
Metal Worker. 

The following is the official report of examinations of 
gas for the two weeks ending August 7, made at the 
Seen rooms of the Department of Public 

ork, this city : 


CORRECTED ILLUMINATING POWER. 
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* Five-foot lava tip with check. 
+ Bray’s slit union, No. 7. 
t Bray’s slit union, No. 6. 


E. G. Love, Gas Examiner 


The following are the principal features of the report 
of the water-Works Department of Philadelphia, for 
the year ending Dec. 31, 1879: The total receipts from 
all sources amount to $1.419,179.07, an increase over 
1878 of $42,647.02. The total revenues amount to $1,- 
465,625.01, of which $40,445.94 was collected by the 
city solicitor, as ~~ his weekly s. The total ex- 

nditures for 1879 were $443, 68, which, deducted 

m the total receipts, $1,419,179.07, left $975,485.39 

as the fits of the year, and, tre amount collect- 
ed by the city solicitor, $45,445.94, the revenue in excess 
of expenditures was $1,021,931.33. The total amount 
ef pumping amounts to 19,894,101,515 gallons, an in- 
crease over 1878 of 792,437,183 gallons, or more than 
4 per cent., a daily average increase of 2,171,060 gal- 
lons, The total pum of 1879 over 1876, the Cen- 
tennial year, was 2,420,793,476 gallons, or nearly 14 
ae or a daily average increase of 6,906,283 gal- 
The total pum of 1879, converted into the 
uivalent of water lifted 100 feet high, amounts to 

|, 787,829,909 an ingrease over 1878 of 3,451,- 

gallons, or ty. Fay 18 per cent. This work 
was accomplished at a by roy 151,033.60, or 
$5.07 per million gallons lifted 100 feet as against 
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in 1878. That done 


es at an expense of 14, as 
1978. That done by steam-power was 22,.509,442,421, | 
at an expense of $5.69, as against $8.60 in 1878. | 
woe 
ELECTRICITY. 


A dispatch from Halifax says: The cable ap Goan 
srrived at Heart’s Content harbor, N. F., on the 3d inst., | 
and, together with the cable ship Seine, was to leave on | 
the 4th for the purpose of laying a cable across the At- 


lantic. 

The committee appointed by the French government | 
has recommended that the ze of $10,000 be awarded | 
to Prof. Graham Bell for his invention of the telephone, 
and that a prize of $8.000 be given to M. Gramme for | 
his magneto-electric machine. 

During this hot weather with its heavy thunder and | 
lightning, it is unpleasant to note an article in the Jour- 
nal of Telegraphy by so eminent an electrician as David 
Brooks, substantially to the effect that ths common 


lightning-rod is of little real value. The idea of the} ¢j 


lightning-rod is to provide a better conductor than the 
object we wish to protect, but the difficulty is in making 
a proper connection of the rod with the earth. In join- | 
ing a copper wire with iron wire seven times as large 
and of equal conducting capacity, the end of the copper 
wire must be enlarged to the size of the other, and, con- 
sequently, Mr. Brooks holds that in making a joint 
with the earth “the end of the lightning-rod should | 
be enlarged in as great proportion as the earth’s 
specific conducting capacity is less.” Therefore, 
with a half-inch square rod, he holds that the} 
ground-plate must be 270 feet square, in order to ex- 

asurface to make a joint of equal conducting ca- 
pacity to a section of the rod. The faulty and insuffi- 
cient connection of the rod with the earth, he thinks, is 
the reason of t) e failure of nearly all the lightning-rods 
in common use. In this article, Mr. Brooks says that 
after thirty yeurs’ close observation of the effects of 
lightning upon buildings, he has never known of a case 
where the occupants were injured when the building was 
fitted with gas and water pipes. The buildings were 
sometimes fired by the electric fluid ng from the 
lightning-rods or metallic roofs to the gas-pipes, but 
there was no injury to a person in any part of the build- 
ing below the higher points to which the pipes extended. 
From his observations, Mr. Brooks came to the conclu- 
sion that ‘‘ gas and water pipes are the best lightning- 
rods ever erected, because they are electrically in perfect 
connection with the earth. ey should extend to the 
very top of the buiiding, or be connected by a rod run- 
ning to that elevation.” 


Since the introduction of the telephone and the conse- 
quent increase in the demand for electric wires in the 
transmission of intelligence and sound, public attention 
has been to the necessity which exists for a 
better system than the present inconvenient mode of 
elevating the wires on unsightly poles and over the 
roofs of houses. Telegraph companies everywhere feel | 
the need of a _— and public opinion will sooner or 
later demand it. In Europe various devices obtain, and 
in Germany the underground is, we believe, the only 
plan in use. But the German system is de- 
fective and unsatisfactory, and Europe, as well 








as America, is experimenting to find an un- 
derground mode that is free from objection. 
The insulate the wires 


difficulty is to ee 
so as to preserve them from earth-damp, and again to 


find a practical mode of locating dam to them and 
of repairing and 3 oy them os y and conven- 
iently. Mr. R. B. Lamb, of Camden, N. J., has recentl 


taken out letters patent for an invention to obviate this 
difficulty. The plan compacts the wires in the form of 
the ocean cable and conducts them by s2parate conduits 
through a common vehicle of terra cotta, so simple and 
ical in its operation that it isa wonder the device 
not occurred to inventors before. Tubular blocks 
of 9 inches or more diameter, and about 2'% feet long. 
perforated from end to end by conduits of 114 to 2 
inches diameter, are dovetailed together and laid below 
the frost line unde: nd, ae when in place, 
a continuous vehicle imperishable and 


dry within. To secure the wires against 
bility of moisture, they are first 
separately, and again when , as in 
the case of the deep-sea cable, and the whole 


inclosed in a thick rubber hose, a non-conductor of 
damp. This process, with the vitreous glazing of the 
conduits inside and out, forms a_ four-fold protection 
against incursions or moisture. Iron, glass, or other 
material, may be substituted for te but the 
latter, itis believed from experiments which have been 
made, will be as durable as any other substance, and 
less costly than almost any other. Testing stations at 
convenient distances nm up the work, and a simple 


reel process places replaces the cal or any part 
of the movable rty, without interfering with any 
other part, or g the ground at other ts. It 
s believed that this system will lessen the about 50 


per cent. Preparations are going forward to demon- 
strate the value of the invention by laving an extended 
rable at a point within easy reach of citizens interested 
in the progress of the science of electrical transmission 

—— eo —— 


STREETS, DRAINAGE, ETC. 


North Adams, Mass., has laid $4,000 worth of sewers 
this season. 
The De t of Public Works of Chicago adver- 
tises for for the improvement of ten streets. 


The Commissioner of Public Works of Chicago, has 
been instructed by the council to prohibit the use of 
cobble-stones for paving. 

_ The conerete walk is about the most popular institution 
in Chi , Mass., and almost every street is supplied 
rcp veto 

contract for building the new sewer at Pittsfield, 
Mass., has been awarded to W. G. Backus, Jr., and Has- 


water-power was 7,278,- | cal 


Erle 
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entire cost will come within the $4,000 appropriated by 
the fire district. 
The Board of Public Works of Milwaukee recentl 


ig ok Work on Harrison étreet, in the First Ward, to 
. Fowler, at 14 cents per cubic yard for grading ; to 


, | William Casper, 78 cents per cubic yard for graveling | 


and 40 cents per square yard for gutter paving, and to | 
P. Fowler, 24 conte r lineal foot for planking. For | 


ving the alley in Block 19, in the Sixth Ward, to Jobn | Railroad, running from 


ng at 481¢ cents per square yard. 
It isa matter of consideration with the City Engineer | 


of Milwaukee at present whether to urge the necessity, Svuthern and 
proposed work, | may be completed before cold weathor. 


of building compound engines for the 
or a YF aay engine. The cost of the former | 
would be from $25, 

from $18,000 to $22,000. The saving in fuel of the 
former would be from 15 to 20 per cent., and itisa 
question whether it would not be more profitable for the 


itv to recommend the compound engine. The saving 


in fuel would soon make up the difference of the cost of | 


the engines. 
—woo —— 


BRIDGES. 


On the 9th inst. a large number of citizens of Winni- 
peg, Manitoba, were present at the es fs of the founda- 
tion stone of the eastern abutment of the Louise Bridge 
(called after the Princess Louise) over the Red River. 


The Columbia Bridge teaye D. H. & C. C. Morrison, 
proprietors, of Dayton, Ohio, closed contracts last week 
for three bridges for Montgomery County, Pennsylvania, 
one bridge for Ottawa, Kansas, and one bridge for Elk- 
hart County, Indiana. 


The Ludlow, Mass., authorities are at work on two of 
the four bridges across the Chicopee River which they 
help support. The one at Jenksville is having a walk 
put on the east side, and that at the Orchard is being re- 
planked and given new stringers. 

The Pittsburgh & Lake Erie Company proposes to 
build a bridge across the Monongahela River at Pitts- 
burgh, completing its eastern connection, and to provide 
roadways for vehicles and estrians free. Against 
the proposition are arrayed all the existing toll bridge 
companies, as a matter of course, inasmuch as this addi- 
tional and free convenience to the public would se- 
riously impair their 40 per cent. stocks. 

The Chelsea authorites have commenced work upon 
the end of the Chelsea Bridge lying in that city, and it 
will conform in all respects to that portion of the bridge 
which is being built by Boston, and is 66 feet in width. 
The change in the bri will necessitate a new location 
for the Chelsea and East Boston water-pipes, which 
were laid on the old structure. The entire cost of re- 
building the bridge will be about $80 ,000. 


The New York Herald, speaking of wind pressures, 
says: “The season for the advance of the West Indian 
cyclones northward and the fast approach of the equi- 
noctial period should warn American engineers and all 
railway authorities to revise their estimates of the wind- 
resisting power of their high bridges. The present al- 
lowance of fifty or fifty-five pounds per square foot as 
the maximum pressure in our latitudes is dangerously 
unreliable. During the hurricane of Aug. 14, last year, 
the wind was registered at Cape Lookout blowing one 
hundred and thirty-eight miles an hour, and a few bours 
afterward it reached an estimated velocity of one hundred 
and sixty-five miles an hour at Portemouth, N.C. Ap- 
plying defective engineering rule now in vogue for 
determining the pressure’ per square foot of any wind 
from its observed velocity, as formulated by Colonel Sir 
Henry James, R. E., the in this gale at these 
two points must have been very far in excess of those 
any of our bridges are built to resist. The figures put 
to flight all the calculations of modern engineers based 
on the imperfect anemometric data of former vears.” 


Work upon the bridge over the Mississippi River at 
Sabula. Iowa, now being built by the Chicago, Milwau- 
kee & St. Paul Railway, is progressing rapidly. The 
les on Pier No. 8 have been sawed off, the caisson 
towed to its place and the rock-laying commenced. The 
little water that leaks into the caisson, or box, is kept 
— out so it does not interfere with the masons. 

ree or four courses of 


submarine work, and inspecti 
the and f before the caisson is = 
lo it. The driver is now at work 


z 


Dodge for $3,200, which does not include building | of Chi 
inst $8.73 in | the truss at Van Sickler’s dam nor the flush tanks. The | 215 feet 
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, will furnish four wrought-iron spans, each 
ng, and one wrought-iron span 161 feet long; 


| the balance will be furnished by C. Shaler Smith, of St. 
| Louis. The draw will be 360 feet long. When the 
bri 
y ; 
|awarded contracts for street work at the following “'@ 


is completed, trains from Chicago to Sioux City 
bula will save 76 miles over the present route. 
——9se 
RAILROADS. 
Harrisburg, Pa., is extending its city railway. 
The Hagerstown Division of the Shenandoah Valley 
Hagerstown to Shepardstown, 
W. V., was compieted on the 13th. 
Work is ware eet vigorously on the Cincinnati, 
iami Valley Railroad in order that it 


The track of the Denison Division of the Missouri, Kan- 


to $30,000, and of the latter sas & Texas Railroad is now laid to Leonard, Tex., 16 
| miles beyond the late terminus at Whiteright. 


The 
road is graded for 10 miles further. 

The Bangor & Bath company has been organized in 
Northampton County, Pa. Capital stock $30,000. 
Road to run from Bangor to Hicksville, Ackermanville, 


| Penargy], Nazareth and Bath—length 15 miles. 


The St. Paul & Omaha has laid 1,200 tons of steel 
rails on its main line during the present season. The 
new locomotives which have been received from the 
Taunton works are giving excellent satisfaction. 

Dispatches from Indianapolis, dated the 12th inst., 
state: “J. A. Eades, ieneral Manager of the Danville & 
Southwestern road, is inthe city. He yesterday closed 
a contract with the Indianapolis Rolling-Mill Company 
fer several hundred tons of rails.” 


The Chicago & Northwestern Railway Company is 


operating forty miles of the Toledo extension to Gifford, 
and this is being pushed to Lake City, Ia. Surveys are 
being made for a north avd south coal branch through 
oe Morrison, Lanark, Prophetstown and Tampico, 


The Common Council of Milwaukee has voted to sub- 
scribe $15,000 of stock of the Chicago & Tomah Rail- 
road Company on that part now being constructed from 
Madison to Montfort. A large force of men is hard at 
work cn the road, which will doubtless be in running 
order by Dec. 1. 


William L. Burt and others, of New York City, have 
filed articles incorporating the Saratoga Lake Railway 


Company. The road is to ruu from some central point 
in Saratoga Springs to and around Saratoga Lake. The 
proposed railroad will be about 10 miles in length. The 
capital stock of the company is $300,000. 

Articles of incorporation of the Strawn & Indiana 
State Line Railroad Company have becn filed with the 


Secretary of State of Illinvis. This company proposes 


| to construct. a road from Strawn, Livingston County, 
| east through Ford and Iroquois counties, to the State 


line. - Its capital stock is fixed at $100,000. 


The interoceanic Tehuantepec railroad 1s being pushed 
rapidly forward. Six bundred men are at work on the 
road-bed, and iron and other materials are being rapidly 
landed at Ccatzacoalcos, where an extension wharf has 
been built. The line of the road will be along the La 
Malinche Hill toward Acayacan, and it wil] terminate at 
La Ventosa on the Pacific coast 


A Boston syndicate has been formed for the building 
of a standard gauge road to run from Dallas, Texas, to 
the City of Mexico and the Pacific ocean. Sufficient 
money has been obtained and a prominent civil engineer 
has been enga torun the lines. His contract with 
the syndicat+. binds him for a term of ten years. It is 
— that it is an interest antagonistic to the A.. T. 
& 8. F. railroad project. 

Despatches from Montreal, Can., dated the 16th state: 
“A private cablegram received here to-day from Lon- 
don announces the complete succes of Sir John Mac- 
donald’s effort to get an English syndicate to take over 
the Pacific Railway. A subsidy in money and land will 
be given by the Dominion government. it is rumored 
that Sir Charles Tupper will resigu the ministry of rail- 
ways to become a member of the syndicate.” 


The New York & New England Railroad extension 
west from Waterbury, Conn., will require 220,000 ties, 
which Henry Wheeler, of Middlebury, contracts to fur- 
nish. From Waterbury to Brewsters, N. Y., 120,000 
wi.) be used, and 100,000 thence to the Hudson, the jat- 
ter to be delivered Sept. 1. Twelve new depots are 
be built, —— . The best will be at Water- 
bury, and Danbury will have the next finest. 

The Wilkesbarre, Pittston & New York railroad, a 
line pro across the Moosic Highlands from Pittston 
to Hawley, on the New York, Lake Erie & Western 
railroad, has contracted for the rails and the work of 
construction will begin this fall. The Pennsylvania 
railroad will construct a road from Rupert to Wilkes- 
barre to connect with this line, when coal can be taken 
= New England in twenty-eight hours without change 

cars. 


The new port of Guyamas, the Mexican terminus of 
the Atchison, Topeka & Santa Fe road on the Pacific 
coast, is all aboom with bustling preparations for the 
great changes so close at hand. Property has advnaced 
390 per cent., and hundreds of Italians are grading the 
roadways, depots and wharves. Their pay is 50 to 
75 cents a day, and plenty of that kind of r can be 
got. Mechanics get $2. A branch rail will run to Tuc- 
sou, Ariz., to supply that section with coal from the 
great anthracite region of Sonora. 


The citizens of Meadville and vicinity have organized 
acompany known as the Meadville Railway Company. 
and will build from Meadville to Linesville, a station on 
the Erie & Pittsburgh Railroad, this season. Messrs. 
O'Connor & Phelps, of Osweg», N. Y., have the contract. 
They intend to commence work by the 20th of August, 
and complete twenty miles by Jan. 1, 1881. Thi offi- 
cers of ~~ President, J. J. Shryock; 
Treasurer, G. W. amater; Chief Engineer, E. A. 
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Doane; Assistant Engineer, W. A. Doane; Secretary, W. 
F. Ellsworth. 

After having made three surveys, Gerrish & Miller 
have decided on a route for a new logging railroad 
from ‘‘ Wigwam Boom,” on the west shore of Saginaw 
Bay, Mich., through tandish, in Bay County, to a 
point ae miles t. The road will tap a tract 
of about ,000,000 feet of pine. The survey for the 
new route has commenced. Eight hundred men will be 

ut to work on the road, and it is expected that it will 
be completed in thirty days after the right of way, etc., 
are secured. Forty million feet of logs will be put in 
over it this year. 


J. W. Domain, attorney of the Scioto Valley Railroad, 
together with 

ing Company, Columbus, O., has closed a contract with 
the city railroad trustees for the ummediate building of 


the pro 

Ashla or the extension of the Scioto Va 

to closet he gap between that road and the Chesapeake & 
Ohio. The above-named parties have purc all the 
rights and franchises of the Ohio River Railroad Com- 
pany, and paid all debts hitherto incurred by that com- 
pany. The contract limits the time of completion of the 
road to June 1, 1881, but it is promised the road will be 
completed through to Columbus by Jan. 1. Work will 
begin in earnest during this month. 


The re of the State Secretary of Kansas, just re- 
ceived, shows in that state now 39 railway corporations, 
having a total of 3,104.21 miles of main track, and 
247.04 of side-track, or an aggregate of 3,351.25 miles 
of track within the limits of the state. The average as- 
sessed value of main tracks is $5,259 per mile, and of 
side-tracks $2,000 per mile. The total assessed value of 
main tracks is $16,327,546, ana of side-tracks $494,080. 
The assessed value per mile of rolling-stock is $902.03, 
and the total value of rolling-stock is $2,812,525.86. 


The value of tools is $879,688.69, and of buildings $533,- | 


962. The assessed value of all railway 
gates $20,547,802.55, or an average 0’ 
mile. 

The Chicago Times of the 17th says: ‘‘ Every prepara- 
tion is making to proceed with the Junction railway be- 
tween this city and Potsdam, N. Y., atonce, The neces- 


roperty aggre- 


sary funds are ready, and the work will be commenced | 


the moment the surveys now in progress are complete. 


The object of building this section is to give another | 
trunk line west to Chicago in opposition to the Grand | 


Trunk, and the Rome & Waterton railway an: connec- 
tions to Niagara; then by the Canada Southern to De- 
troit, and thence to Chicago by the Michigan Central. 
The new line will give the New York Central an inde- 


pendent connection with Montreal, and the Southern | 


and North Shore roads will meet here, if the proposed tun- 
nel is built, of which there is no doubt, and they wiil be- 


come independent of the Grand Trunk, besides forming | 


a rival to it. 


The Philadelphia Press gives the following pertiment 
comparison between the railroads of New England and 
the Pennsylvania: ‘‘The railroads of New England 
stand in a group by themselves, partly isolated from the 
great currents of commerce that flow eastward and 
westward across the continent, and they still maintain, 
to a considerable extent, their origina 
tions. There are in the several states about 40 com- 
panies, ae nearly enough for the purpose of this 
comparison, about the same length of line as our Penn- 
sylvania Railroad Company now controls, and doing, 
say, half as much freight business. These companies 
have 40 presidents, with 40 salaries, while the Pennsyl- 
vania has one, Their superintendents number 40 to 1, 


their secretaries 40 to 1, their treasurers 40 to 1, and so) 


on down through the entire list of administrative 
officials. They have 40 main offices, with 40 pay- 


rolls attached against the one office in Fourth street; and | 


im shert; 40: different sets of executive machinery for 
carrying on business which the Pennsylvania accom- 

lishes with one set. 
ng the service of transportation runs through every de- 
partment and is visible in every detail. Not to carry 
the comparison too far, we will only cite the matter of 
maintenance of power; the 40 companies have over 30 


different classes and styles of locomotives to repair and | 


keep in order; Pennsylvania has five; occasioning a dif- 
ference in expense of repairs nearly as great as the dif- 
ference in the account of salaries. e get at the bot- 
tom of this matter when we find that freight can be 
moved on the Pennsylvania line at but little more than 
one-half the average cost on the New England lines, and 
these lines are as carefully managed as small roads can 
be 


But few people comparatively have any idea of the 
amount of timber used in the construction of a single 
railroad. We hear that our forests are rapidly disap- 

ring, and we know that material for building and 
uel causes the sacrifice of many a monarchs of the 
forest, yet only the initiated knows that it yearly takes 
200,000 acres of forests to supply cross-ties for the rail- 
roads of the United States. 
man who had been in the business for thirteen years, 
and, concluding that his observations and experience 
would be of interest, we give the substance of his talk. 
It takes 15,000,000 ties to supply the demand on our 
railroads, for which, on an average, the contractors get 
thirty-five cents apiece, making in the aggregate $5,- 
250,000. In building a new road the contractors figure 
on 2,700 ties to the mile, while it takes 300 ties to the 
mile to keep a constructed road in repair. Contractors, 
of course, buy pieces of tim land as near 
to the pro line of road as possible, paying 
for the timber an average of about $20 per acre, or giv- 
ing the proprietor of the land 10 cents for every tie got 
out. The average of a good piece of timber land is 
ties to the acre and 12 ties to the tree. The size of a 
cross-tie differs on different roads, but the usual size de- 
manded is eight feet six inches long and eight inches 
face. White or burr oak is considered the best timber 
for the purpose, although cherry, maple, ash and even 
locust have been used. The last named were first used 


r. Franklin, of the Franklin Construct- | 


road from Portsmouth to a point opposite | 
filey Railroad, 


$6,619.33 per | 


local organiza- | 


This difference in cost of conduct- | 
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| on the Little Miami Railroad, and after a time thrown 
| aside as unfit for the . Railroad men much pre- 
| fer ties hewn out with an ax to those sawed in a mill, 
| and many contend that the first named will considerably 
| outlast the sawed ties. ‘This theory is probably a mis- 
taken fallacy, as sawed ties have been placed 
|of hewn ties, and remained sound twice as 
This business gives employment to an 
who are paid 10 cents apiece for each 
practice makes the choppers expert in 
janda man has been known to get out 
| day; yet the average is 10, while an expert 
soem. Ee Ee eee 
cents, choppers were paid cen 
the contractor gets 35 cents sabes 
| for each tie, stall there is a loss of 
on dockage and stealage. An inspector 
company to inspect the ties. This is 
| from some of the offices, who freq 
| as regards the strength or durability ber, 
| Col uence, some of the best ties 
bring 20 cents a) . The stealage is where 
| tion men put in new ties which have not been i 
and received, and fail to report the use of the same to 
| the road-master. Most all cross-tie men also contract 
| for bridge timbers and trestling, as well as telegraph- 
| poles. For the latter chestnut and cedar are mostly 
used. They briug about $1.75 apiece and are cut mostly 
| in the tamarack swamps of Mic n and the forests of 
Southern Kentucky and Tennessee. sums of 
| money have been made by lucky contractors above de- 
scribed, and each only adds to increased demands. Ohio 
has over 4,000,000 acres wood-land, yet the ever-in- 
creasing demand for railroad purposes alone, if sw 
entirely from our forests, would leave us without a single 
| stick to mark the existence of our once dense forests.— 
| Cincinnati Commercial. 
— - oe —— 


RIVERS AND HARBORS. 


Creosoted piles driven at Portsmouth, England, 42 
| years ago, areas good above as below the water line, 
and have outlived 16 cuts from the same timber sub- 

jected to the same conditions, which were not creosoted. 

An order was presented at a recent meeting of tbe 
council of Chicago, and adopted, directing the depart- 
| ment of public works to ies the necessary survey and 
prepare an ordinance for widening and straightening 
the river between Adams and Van Buren streets, on 
the west side, so that a bridge can be constructed at 
Jackson street with a draw on each side of the centre 
pier. 

The Union Canal, extending from Reading to Middle 
town, was constructed in the early part of this century, 
was the first canal in thi; country, and in its time the 
greatest of public improvements. It has done the state 
some service, and for years th its channel the 
Western region poured her products into the lap of the 
East, so to k, and the boatman’s merry horn awoke 
the echoes of the hills along its picturesque route, but at 
length the railroad came and rendered the canal super- 
| flous, so that latterly scarcely one boat per month 

come to stir . the mud that has accumulated in its 
bottom. On Wednesday the Grand Jury of Berks 
County heaped the last indignity -— it by declaring it 
|a nuisance. They found a bill of indictment st 
Grant Weidman, President ; Wm. Eckenroth, Superin- 
tendent ; John C. Stoudt, Division Superintendent, and 
Frederick Fraley, Henry L. Gaw, William H. Gatzmer, 
| Charles M. Bayard and Alfred F. Fay, Directors. 


The Belgian cable towing system, as applied to several 
sections of Erie Canal, is giving strong evidence of suc- 
cess in arousing the strenuous opposition of those who 
are interested in the maintenance of the old system of 

wing. Ata meeting of o tion boat owners and 

oatmen in Buffalo, Aug. 3, it was resolved: ‘ That 
| the New York steam cable towing system, as being oper- 
ated on the Erie Canal, does greatly interfere with 
| other ways and modes of towing boats on said route, 
and therefore it has forfeited its charter ; that it is dan- 
gerous to boat property interests by reason of collision 
jand delays, and is wholly impracticable. It is not a 
mode of rapid transit ; it is not a cheap and economical 
method ; it is not an improvement over other ways of 
| towing ; it is not necessary and it is not wanted in the 
|canal, in consequence of which we unite in asking the 
| Superintendent of Public Works to cause the New York 
| Steam cable towing system to be removed for obstruct- 
| ing navigation on the Erie Canal.” 
| The new locks in the Kanawha River, West Vi 
| the first one located at Brownstown, ten miles above 
| Charleston, are now finished and in operation, and are 
| pronounced by all steamboatmen to be the grandest 
| achievement of western river improvement. Four 
| barges of full size can enter the locks at once, while the 
| short time that a boat can be passed th is almost 


| 








e interviewed a gentile- | 


| others to be constructed) the river when at its —— 
| from Charleston to its mouth, 60 miles, can be fi 
| 16 inches from the pools above the dams—that is, when 
| the river has fallen to two feet, it can be raised to 3 feet 
| 4 inches from the reservoirs above the 
| demonstrated that when the improvemen! 
| character are completed Kanawha River 
| the lowest water to adjust her channels 
| not only making that stream open to 
| alllow water seasons, but the swell having the 
| effect on the Ohio River as a rise in the Kanawha. 
| The New Orleans Times finds on 357 of 
| volume of Gayarre’s “‘ History Louisiana,” 
|lowing notice of an early proposition to deepen 
| mouth of the Mississippi River by means of oo 
| author says : ‘‘ The necessity of ing the mouth 
| the Mississippi had attracted the attention 

blishmen 


Government at the earliest period of the 
of the colony, and the enghiser, Pauger, made in 


; 
af 


ae 


. | 80 as to give admittance to the eet, chi 


AUG. 21, 18809, 
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year (1723) a very interesting report on the practi 
cability of arriving at this desired result. He represented 
that it was easy and not —- to fix (fixer) or to 
control the current of the Mississippi so as to make it 
subservient to the plan of operating upon the sand banks 
which obstructed the several mouths of the river, and 
whatever 
might be the depth of water they ; that, if nece 
sary, a fine sstifeial harbor with quays might be creat 
at the Bulize, with the numerous resources which thi. 
nature of the locality offered. and that it might be ef- 
fectually protected by such fortifications as he indicated, 
He recommended to shut up all the mouths of the river 
except one, in order to force a greater volume of water 
into the channel, which would consequently 
acquire more es It detracts nothing from the 
merit of Captain ’ work that the idea of the system 
Le adopted was nos oenined with him. He never claimed 
that. Itis to his t, nevertheless, that he was able 
not only to a te the system, but was willing to 
risk fame ortune in carrying it out in the face of 
strong professional opposition. 

Some four months ago Chicago was deeply agitated 
concerning the questionable conditions of its drinking 
water, generally considered to be caused from the 
pollution of the river by sewage—the river not having 
the capacity or means of cleansing itself. So universal 
had become the complaint, and so necessary was it con- 
sidered to discuss the question, that the Civil Engineers’ 
Club of the Northwest called a special meeting and in- 
vited all the prominent citizens interested in such 
matters to take part in the discussion. Nothing was 
then determi but closely following thereon it was 
decided by the city officers that the erection of pumping 
engines at Bridgeport to pump from the Chicago River 
into the canal—which discharges ultimately into the 
Ilinos River—would very materially assist the river in 
getting rid of the sewage, and would for some time 
to come meet the requirements of the case, 
Shortly after, the council voted $100,000 for 
ms work, . — eas aoe to sup- 

ly engines of ample capacity, but until the present 
time no further action has been taken. The a is 
growing every year, and whatever may have been 
said, and whatever the experience of engineers may 
have been, with regard to the discharge of sewage into 
Ee bodies of water, there is strong evidence that 
Lake Michigan is not by any means constituted—at 
least in the vicinity of Chicago—to act the part of 
scavenger. From appearances the Chicago River is 
more like a sew reservoir than an adequate conduit 
for the carriage of the city’s refuse, If temporary relief 
is to be had the erection of engines, they should be 
built at once. The only a ntly sure remedy is the con- 
struction of a ship rom Lake Michigan whereby 
the Mississippi can be reached by ships of any class. The 
= ar coe or eee ee out. It gives the 
only e ual prospect 0: ng permanent satisfac- 
tion in the rapidly expanding question of the sewage 
mesmo meecy obey . There isa general feeling of 
uneasiness that the drinking water must surely become 
contaminated, with the ibility of the concurrent 
evils resulting from it. If the mt state of things 
continues it seems that it cannot be long before the city 
will be pumping its own sewage into its water-works, or 
else have a sewage reservoir in the heart of the city. 


——_*oo——— 
BUILDING. 

Capitalists at Indianapolis are discussing the idea of 
building steel-rail mills in that city, and it is believed 
the proposition will soon assume practical shape. 

The Chicago, Burlington & Quincy Railroad has com- 
pleted an arrangement for the erection of a large ele- 
vator on its pro in East St. Louis, with a capacity 
of three-quarters of a million bushels. 


The sum of $20,000 being appropriated by the legis- 
lature at the last session, for new buildings at House of 
Correction, Baltimore, Md., the board has decided to 
proceed at once to make the necessary preparations for 
this purpose. 

The Sinking Fund Commissioners held a meeting on 
the 13th inst. to take action upon the present condition 
of Fultén Market, this city. It was decided to refer the 
matter of repairs or a new structure to the I tor of 
Buildings, with instructions to report before the next 
meeting. 

Proposals for removing the old building on Madison 
Square Garden, this city, and excavating for the = 

Vy ‘or de- 
signs has not been invited. Some plans have, how- 
ever, been voluntarily submitted. 


cocanigiphiacciad 
CONTRACTING, MISCELLANEOUS, ETC. 
Present quotation for “ Saylor’s Portland Cement” 

is $2.25 per bbl. until further notice. 
The council of Chicago will y 


probabl 
nance prohibiting the use within the 
barbed wire for fence. 


The Times says: The department of public 
ot met aaa y for four million sewer brick, 
Scaleed. tee: peices’ sapeig ten Gaae te $i! Ea 

ran; k 
Senmek. Me sun at tee aan tendered the fa 
: ui 
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; SSS Cas ee Swnnneerie® — 

Cot. W. Mitnor RoBERTs, Past President of the 

American Society of Civil Engineers, now in the 
service of the Emperor of Brazil, in writing to Mr. 
J. H. Harlow, Secretary of the Society of Engi- 
neers of Western Pennsylvania, from Rio Janeiro, 
says that Brazil “is now over-supplied with engi- 
neers, plenty of whom have not plenty of experi- 


= 








ence. ———»—__—_ 

RELIABLE data upon the subject of wind pressure 
were never more acceptable to the engineering 
profession than at the present time, when, by rea- 
son of several noted bridge disasters, it has been 
brought into unusual prominence, and engineers 
are debating whether their usual allowances for 
safety on this account do not need revision. The 
communication on the subject, from the veteran 
civil engineer, Mr. J. B. Francis, which we publish 
this week, will therefore prove a most acceptable 
contribution to the literature of a somewhat ob- 
scure subject. The report, published several years 
ago by the owner of the chimney referred to, has 
never been given to the public, till a few weeks 
ago permission was granted for its circulation, and 
we are pleased to know that this is the first time 
it has appeared in any other than pamphlet form. 
. —_—_———Ss oo 


Mr. Cuas, B. Brusu, of Spielmann & Brush, Civil 
Engineers, has resigned his position on the Hudson 
Tunnel and gone away for a few days’ vacation. 
Mr. Spielmann gives as the immediate reason of 
Mr. Brush’s action that he is dissatisfied with the 
design of the caisson now being constructed, and 
believing it to be insufficient for the pur- 
pose intended, proposes to wash his hands of 
all responsibility in connection with it. Mr. 
Lovejoy, who is building it, says: “Al- 
though it is not the sort of a caisson I 
would build for myself, yet it will work all right.” 
Mr. Lovejoy would use more iron and less wood, 
but Mr. Haskin has chosen wood because it would 
“take too much time to get the necessary amount 
of iron.” It is very problematical when the bodies 
will be reached ; it is doubtful if they ever will be, 

‘vand, though late in the day, Mr. Brush has done 
well in clearing his skirts of all connection with 
Mr. Haskin and his methods. The true inward- 
ness of this modern amateur engineering, which 
has resulted so disastrously, is gradually working 
to the surface, and some sort of an investigation 
must soon place all parties where they belong. 
Mr. Brush is a careful, conscientious, skillful en- 
gineer, and we expect the coming investigation to 
clear him of much of the odium which must now 
very naturally fall to his lot from his unfortunate 
connection with the most crudely conceived and 
unskillfully executed engineering project of re- 
cent times. 








THE most important transaction of the week in 
railroad circles was the filing at Albany of articles 
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Seis Deseaiitinsilladblbida iol sma ais one iiaindood li in organizing, inatwacting and eneaienitteil the 
dollars each. The directors of the company for the | Signal Corps of the army, and for especial service 
first year are: Samuel Sloan, New York City; John | October 5, 1864,” at Altoona, Ga. During the year 
J. Blair, Blairstown, N. J.; E. 8. Higgins, New York | 1860 he introduced a full course of study of signals 
City; George Bliss, New York City; Percy R. | at West Point and Annapolis. By virtue of an Act 
Pyne, New York City; William E. aN New | approved February 9, 1870, he was charged with 
York City, Benjamin G. Clark, Jersey City, N. J.;| the special duties of the observation and giving 
Jay Gould, New York City; Sidney Dillon, New | notice by telegraph and signals of the approach 
York City; Russell Sage, New York City; Solon | and force of storms on the northern lakes and the 
Humphreys, Bayonte, N’J.; John F. Dillon, New | seacoast, at the military posts in the interior and 


York City; Walter S. Gurnee, Irvington, N. Y. | other points in the States and Territories. He or- 


The engineers’ report states that the grades will 
be much lighter than those of the New York Cen- 
tral, and, as no prominent difficulties are encoun- 
tered in the route, the cost of construction will be 
reduced to a minimum. It is expected to com- 


mence work next month. 
~ oe erm - 


PERSONAL. 


Mr. A. Gottlieb, President and Chief Engineer of 
the Keystone Bridge Company, was in the city on 
Wednesday last. 

Captain Heneage, of the Royal Engineers, Brit- 
ish Army, was at the St. Nicholas, in this city, on 
Monday last. 


T. S. Anderson, Chief Engineer of the Board of 
Mississippi Levee Commissioners, with headquar- 
ters at Greenville, Miss., has been spending his va- 
cation at Colorado Springs, Col., from which 
climate he is anticipating very great benefit to his 
health. 

Mr. Charles W. Drake, who during the past 
twelve years has been assistant engineer on the 
water-works construction at Cambridge and Low- 
ell, Mass., and Manchester, N. H., but more re- 
cently on the Lawrence, Mass,, Works, has severed 
his connection with the last-named works and 
solicits an engagement through our advertising 
columns on similar work, for which his long expe- 
rience on the above-named first-class constructions 
eminently fits him. 


Mr. Rudolph Hering, Special Commissioner of the 
National Board of Health and of the city of Phila- 
delphia, to examine the principal sewerage sys- 
tems of Europe, has been received in England 
with marked attention and courtesy by the most 
eminent English civil engineers, and every facility 
to pursue his investigations has been afforded him. 
Recently he was the guest of Count Kielmansegge 
General Manager of the Neuchatel Asphalte Pav- 
ing Co., London. Mr. Hering’s long and careful 
study of sanitary engineering subjects eminently 
fits him to do justice to the important mission 
upon which he has been dispatched, and we have 
no doubt that the profession in America will be 
largely benefited by his present investigations. 
The address of Mr. Hering at this writing is, care 
of Drexel, Harjes & Cie., Bankers, 31 Boulevard 





Haussman, Paris, France, to which city he has 


gone after an extended tour as far north as Edin- 
burgh, Scotland. 


Brigadier-General Albert J. Myer, Chief Signal 
Officer of the United States Army, died at the Palace 
Hotel, Buffalo, N. Y., on-the morning of the 24th 


inst. Albert J. Myer was born in Newburg, N. Y., 


on the 20th of September, 1828. In 1847 he gradu- 


ated at Geneva College. He took the degree of M. 


D. at the University of Buffalo in 1851. Three 
years later he was appointed assistant surgeon in 
the Uni States army. From 1858 to 1860 he 
duty in the Signal Service. He was 


was on 













ganized the Meteorological Division of the signal 
Office, being assigned to duty according to his com- 
mission as Brevet Brigadier-General, in June, 
1871. 

By an Act approv 7 March 38, 1873, he was placed 
in charge of the special duties of telegraphy, etc. 
He was atthe same time authorized to establish 
signal stations at lighthouses and at such of the 
life-saving stations as were suitable for the purpose, 
and to connect these stations by telegraph with 
such points as might be necessary. In 1873 he was 
a delegate to the International Meteorological Con- 
gress at Vienna. He published a ‘‘ Manual of Sig- 
nals for the United States Army and Navy” in 
1868. 
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NEW PUBL ICATIONS. 





‘The Locomotive Engineer's * Torch,’” by Frank 
C. Smith, M. E., B. L. E., of Delaware, Ohio. 
known as a writer for mechanical journals under 
the non de plume of ‘‘V. Hook,” is a handsome 
volume just issued from the office of ENGINEERING 
News. It is prepared solely for the use of 
Locomotive Engineers ; is written plainly and “ to 
the mark.” The subjects of which it treats are as 
follows: Firing up; Cylinder Packing ; Pumps ; 
Main Rods ; Side Rods ; Wedges ; Setting Valves: 
Tires ; Counter-Balancing ; Nozzles and Petticoat 
Pipe ; The Smoke Stack ; Lubrication ; Slipping ; 
Running an Engine Economically ; Miscellaneous 
Items ; Accidentson the Road; A Plea for the 
Engineer. The aim of the author is to make this 
little book an inseparable “ pocket companion” 
for his brethren of the throttle lever, and to this 
purpose all extraneous and unnecessary matter 
has been rigidly excluded, so that only a moment’s 
examination is required to solve any perplexing 
question that may suddenly ariseon the road or in 


*| the yard. 


Ne i 2-2-— 


EARTHWORK COMPUTATION, 





Eprror ENGINEERING NEWS : 

I am glad to see that the subject of Earthwork 
Computation is being thoroughly ventilated in 
your columns, for it is a subject on which very 
many engineers have erroneous, or at least imper- 
fect, ideas, and hence take a vast amount of un- 
necessary labor without getting very correct re- 
sults, as a rule, after all. It is a hard thing to 
say, but perhaps our technical schools are the 
worst sinners of all in this respect, by teaching 
students on purely theoretical considerations a 
great many ‘‘no such things” which it is their 
first duty to unlearn on entering into practical 
life, with much mortification and many hard 
knocks. 


sue pays me the compliment of saying: 
‘*The writer is confident that if Mr. Wellington 


Your correspondent, ‘J. A. F.,” in your last is. 






wuuld rewrite his book making the diagrams read 
to tenths of a yard, in conformity with a very gen- 
eral custom on railway work, the method would 


then appointed major and Chief Signal Officer in 
the army, serving in New Mexico and the Rocky 
Mountains till May, 1861. In June he was made 


be adopted by all constructing engineers who place 
any value whatever on the time wasted in calcula- 
ting earthwork quantities by any other method.” 
With all deference to ‘‘J. A. F.” I would not wills 
ingly cater to such a custom even if I could thereby 
selia copy of my book to every engineer in the 
country, and I would advise him to sit down afew 








, Steuben, Livingsten, | signal officer on the staff of General Butler at Fort- 
Wyoming and Erie, to the city of Buffalo and | ress Monroe. Shortly afterward he was placed on 
_ Rear the International Bridge, and thence to the | General McClellan’s staff. He took part as chief 
Niagara River to cross by the Suspension Bridge, 
or abridge which may lereafter he constructed, the peninsula campaign. In November, 1862, he 





. is three hundred mules. The |: colonel, and His | matter a little further after reading the communi- 


stoc * of the company is ten millions of dol- last appointment was for “distinguished services | cation from “T. A.” in the same column, and your 
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excellent editorial and other communications which 
have recently appeared. He will undoubtedly 
come to the conclusion if he does so, that unless at 
least ten times more time is given to the field work 
than is now customary, such attempt at precision 
is worse than wasted. Readings or computations 
to the nearest cabic yard are amply accurate, and 
any attempt at greater pretision,instead of being a 
credit to an engineer, ought rather to be regarded 
as reflecting upon his intelligenceand general good 
sense. It is true, as ‘J. A. F.” says, that it is ‘a 
very general custom,” and pity ‘tis, ‘tis true; but it 
is also true that the best engineers do not asa rule 
(doubtless with not a few exceptions) require or 
even permit it. ‘ 

With regard to the practice ‘‘T, A.” advocates 
of computing simply by ‘‘ end areas”’ on the ground 
that there is nearly always more or less crowning 
in the middle of a section which no ordinary care 
in cross-sectioning can wholly eliminate, I think 
the point well taken. The following little table— 
which is but a moment’s work to compute—shows 
how much crowning is pecessary to make end-areas 
give correct results: 


ne " Mid-centre 
|Assumed mid- . 

7 it neces- | 

End-centre | centre height leary to make 
end-areas 


heights differ-| in — 
ing by 5 feet. | by pr. form. correct. 


5 and 10 feet. | 
loand15 “ | 
15 and 20 “ 
20and25 “ 
25and30 * 


30 and 35 ze ae 
The wider the road-bed, 


woe e 

SRARx 
boar 
| 


ss 
4 
a 


(Road-bed 18ft., slope 1% to 1. 
the less crowning is necessary.) 


oI ee Mid-centre 
Assumed mid- height neces- | 


End-centre | centre height 
heights differ-|in computing ®#°Y os make: 
ing by 10 feet.| by pr. form. cnterene 
| 


Amount 
of 
crowning. 


10.0 0.7 
15.0 
20.0 
25.0 .40 
30.0 0.34 

(Road-bed 18ft., slope 14% to 1. The wider the road-bed, 

the less crowning is necessary.) 


5 and 165 feet. | 
land20 “ | 
. 20.47 
25.40 
30.34 ! 


15 and 25 ° 
20and30 “ 
25 and 35 


“ } 


The crowning shown for centre heights differ- 
ing by 5 feet is no more than is almost always 
present, and would certainly be undetected by the 
eye or neglected even if detected. The same is 
very nearly true for centre heights differing by 10 
feet if the sections were any considerable distance 
apart, and a careful man very rarely takes sec- 
tions differing as much as 10 feet in centre height. 
Therefore, bearing in mind that there is almost 
always a transverse as well as lateral crownirg, 
and that the errors should lean to excess, I should 
certainly advocate and recommend that, no sec- 
tions being taken in the field differing more than 
7 or 8 feet in centre height, end-area solidities 
alone should be used in preparing the estimate, on 
the ground that it is more truly correct than the 
prismoidal formula. 

Finally, to prove that the method of reading off 
quantities from diagrams is really more accurate 
and trustworthy than the most careful computa- 
tion, I trust some reader of your paper who has 
what he thinks a completed and correct estimate, 
properly checked, of 5 to 20 miles, will, as an ex- 
periment, procure a copy of ‘‘ Computation of 
Earthwork from Diagrams,” and recompute his 
estimate from them. This is a very trifling work 
for two men after they have got the *‘ hang” of it, 
and unless his case isa very remarkable exception, 
he will find an error on every mile. With the 
greatest care now taken by the men who ordi- 
narily do such work, it is impossible to make a 
correct estimate, and not the least advantage of 
the diagram method is that by it one man may be 
detailed to check or even compute the entire 
quantities of 200 or 300 miles of line, and have 
plenty of spare time at his disposal for other work. 


I dislike to seem egotistical by advocating a 
method invented by myself but it is time the pro- 
fession should know more generally than they do, 
that nine-tenths at least of the labor of computing 
every form of earthwork, regular or irregular, may 
be saved, with a substantial increase of accuracy, 
by a method which any intelligent rod-man can 
quickly learn. A. M. WELLINGTON. 

CLEVELAND, O., Aug. 238. 
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PRESSURE OF WIND-ON CHIMNEYS. 


LOWELL, Jan. 27, 1873. 
T. JEFFERSON COOLIDGE, Es@., 
Treasurer Lawrence Manufacturing Co.: 

Deak Sir: As requested by you, I have ex- 
amined the chimney erected by the Lawrence 
Manufacturing Company last year, principally 
with reference to its power of the 
of the wind. Mr. Hussey has furnished me with 
the dimensions of the , and I have em- 
ployed Mr. Joseph P. Frizell, Civil Engineer, of 
Boston, to look up what he could find written on 
the subject, and make some of the calculations. 

The chimney is built of brick, and its outer 
shell is octagonal, with an ornamental cornice or 
capital. The inner shelj, or flue, is cylindrical, 
with an air-space 
the two shells not being eee except 
at the openings at the base, but with projections 
in the brick-work, at intervals of about twenty 
feet in height, to afford lateral support by con- 
tact of the two shells. There are through 
two opposite sides of the base, one of t three 
feet and a quarter wide for the flue, and the other 
a doorway feet and a half wide. The chim- 
ney is nearly surrounded by buildings, which 
shield about seven | 
wind. On the sou y side there ie an opening 
forty-eight feet wide, between Nos, 2 and 3 mills, 
which ex that side. The lowermost “yee 
feet is iaid in hydraulic cement mortar, re- 
mainder in ordi lime mortar. The weight of 
the outer shell of 
line, is estim at six hundred and forty-four tons. 
_ The principal dimensions of the chimney, I am 
informed, are as follows : 
Height above the surface of the ground.........211 feet. 
Diameter of the inscribed circle of the octagon 

near the nd 
Diameter of the inscrioed circle of the octagon 

near the 
Thickness 


rr 


10 ft. 144 in. 
23% inches. 


rt 


“ 


The foundation, I am informed, extends twenty- 
two feet below pee line to hard gravel, con- 
taining many ers; and is built of split ‘ite 
stone, laid in cement mortar. form 
is retained to the bottom of the found ; where 
the inscribed circle is twenty-four feet in diameter. 
I do not find that there has been any settling of 
the foundation, or that there is any reason to 
doubt its suffi . Very soon after the chim- 
ney was built, and before the mortar had hardened, 
it was found that the top had swayed over about 
twenty-nine inches toward the east. This was 
evidently due, in main 
westerly wind which ‘ 
was soon brought back to the perpendicular. 
sawing into some of the joints, and other means. 
By the published accounts, I find that 
trouble has ha) to several large ch ; 
some of them to a much greater extent than thi 
and that they have usually been brought back to 
the perpendicular by sawing out some of the 
arama aps ye find that any of them have 
subsequently consequence. 
as have pursued two distinct lines of inquiry in 

is in . ‘ 

1. What are the dimensions usually adopted 
for such a chimney? 

2. To estimate force of a wind that would 
blow the chimney down. 


DIMENSIONS USUALLY ADOPTED FOR SUCH A 
There is a chimney : 

another at East Cambri 

height as the Lawrence Man 

That at Boston, Iam informed, 


It is thus possible for a chief or division engineer | 225 


to know that all his estimates are correct at a.nomi- 
nal cost, 


in 1854, 


between it and the outer shell ; 
bonded 


feet of its height from the | the 
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two hundred and thirty feet high, and the diay, 
ter of the inscribed circle at the base, twenty-t)) re. 
feet. Thickness of the outer wall at base. 1));.,. 
feet. The lowermost forty feet in height is s),\.\,. 
ed from the wind by buildings. The Merrinyyc, 
vewetestoring Company's chimney, built in |x«7 
I am informed is two hundred feet eight incho. 
high above the top of the underpinning, octs¢.y,9). 
Diameter of inscribed circle at base, seventeoy 
feet three inches. Thickness of outer shell at }).,.,. 
two feet eight inches. The lowermost forty («+ 
is shielded from the wind. 

Mr. has found, in several publications. 
the dimensions of some large chimneys in £))«°\.:)( 
and Scot . The following table contains ¢\,. 
form, height, and diameter at the level of thy 
f all he has reported to me, in which 
t dimensions are given, and that are boty oon 
one hundred and ninety and three hundrj 3) 
twelve feet in height : 


| Height Diameter o; jn. 
above the jscribe « 
ground. 


Description of the Chimney. . 
‘ level of ground 
190 feet. 
250 
264 ° 


20 feet 
25 feet 7 inches 


me's 


29 feet 
20 feet. 


31 feet. 


In five of the six chimneys in the above table, 
diameter at the base varies little from one- 
tenth of the height, and t e same proportion holds 
in those at the New nd Glass Company's 
Works, and at what was formerly the Roxbury 
Chemical Works. The Bradford chimney is much 
less, but the walls appear to be unusually thick at 


e chimney, above the ground | the 


According to Péclet, an eminent French writer 
on heat its applications, the diameter of the 
Lawrence Manufacturing Company's chimney, at 
the level of the ground, should be about twenty- 
one feet. 

One-tenth of the height for the diameter of the 
base, I have long understood to be the rule com- 
monly . The diameter of the inscribed 
circle of the base of the Lawrence Manufacturing 
erent chimney being fifteen feet, it is evi- 
a much less than is usual in a chimney of 
that height. 

ESTIMATE OF THE FORCE OF WINI) THAT WOULD 
BLOW THE CHIMNEY DOWN. 

The stability of the chimney to resist the force 
of the wind, depends mainly on the weight of its 
outer shell, and the width of its base. The cohe- 
sion of the mortar may add considerably to its 
ae gmt but I think it is too uncertain to be 
relied upon, and I have, therefore, not attempted 
to take it into account, ex! to assume that it 
will maintain the outer shell entire, until it begins 
to fall. The inner shell will also, I think, adda 
little to the stability of the chimney, but it may 
be cracked by the heat, and its beneficial effect. if 
any, is too uncertain to be taken into account. 

e effect of the joint action of the vertical 
re due to the weight of the chimney, and 
eS hoteteial due to the force of the 
wind, is to shift the centre of pressure at the base 
of the r , from the axis ee? 
the extent of the shifting depending on the relative 
magnitude of the two forces. If the centre of 
pressure is t too near the side of the chim- 
ney, it will the brick-work on that side, and 
the chimney will fall. A line drawn through the 
centre of pressure, vendicular to the direction 
of the wind, must leave an area of brick-work be- 
tween ae = side of nee ent to 
re get the weight e chimney ; the other 
of the weight ei su by the brick- 
work on the ward of the line. 

Different experimenters on the strength of 
brick-work give ‘very different results. Kir- 
kaldy, who appears to have had the best 

is reported to have found the 

ts which caused several kinds of bricks, 

in hydraulic lime mortar, and in Roman 
and Portland cements, to fail slightly, to vary from 
19 to 60 tons (of 2,000 Ibs.) per square foot. | am 
not aware that any experiments have been made 
such brick-work as that in the Lawrence 

and it is doubtful whether we can. 
infer from experiments made 

of brick-work, what a large 1455 
seme reason for thinking 

of the same material will os 
weight. I think 1! we 
tons per square foot, a5 the 
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- a ee ” aa i 
weight that would cause it to begin to fail, we 
shall not err y- To support half the weight 
of the outer shell of the chimney, or 322 tons, at 
this se requires an area of 12.88 square feet of 
bric Ww ° 

Draw the line A B pa 1 to, and 2.428 feet 
from, the side of the chimney £ F, or 5.072 feet 
from the centre of the chimney C. The area of 
brick-work between the lines A B andEF is 
about 12.88 square feet, and C D, or 5.072 feet, is 
therefore the limit to which the centre of pressure 
may be shifted from the axis of the chimney ; if 
shifted beyond this, according to our assumption 
of the strength of the brick-work, it will crusb, 
and the chimney will fall. The centre of gravity 
of the chimney being at C, its moment of resist- 
ance to overturning on the line A B is 644x5.072) 
= tons-feet. 


| 
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| onal chimney is obviously less than on a 
chimney, 


thirds. 
duced 


in which the limit of 
chimney is 29.35 poun 
responding pressure on a plane of } X 29.35 = 
44.02 pounds per square foot. 

We have now to consider the pressure of wind 
to which the chimney may be exposed. 
é | Smeaton, in 1759, published a table of the ve- 
It is assumed in the preceding investigation, that | locity and pressure of wind, which is substantially 
the weight is uniformly distributed over the area! opted by the present United States Signal Ser- 








of brick-work. on the leeward side of the line A B. 
drawn through the centre of pressure ; this will 
probably not be the case, the re being some- 
what greater at the side of the chimney E F than 
the assumed mean pressure of 25 tons per square 
foot ; the excess of pressure will depend on the 
com a bility of the brick-work, which I have no 


vice, and from which I make the following ex- 
tract : 


Velocity of | Perpendicular 
the wind, in| force on one | Common appellations of the 
miles per | square foot, in winds, 
hour. | pounds. | 











site the side EF, I consider only the pressure on 
the uppermost 141 feet of the chimney. Dividing 
this inte six parts, finding the area of the plane 
coc past snanitipiying epoh ares by the height. of 
eac iy tiplying area by the height 
co mid dacoeian. ae the base of the chimney, 
—o products together, I find for the 
monn the soos of the nee —— of 
e chimney, when the pressure o wind is 
one persquare foot on the said plane surface, 
aioe ce jolt efipoteol, the wclaht 
int effects o' wei 
Sn, pense at the wind, may be 
shifted tothe line A B, the pressure of the wind 
must be such as to give a moment at the base of 


means of estimating. ikcthaancagebititlilitindesd aia a is 
We have now to find the pressure of wind 40to45 | 7.873t09.963| Very high. 

against the chimney, which will shift the centre of 4 He A storm. or tempest. 

pressure to the line A B. The lowermost 70 feet 0 | 21.400 | Ate 

in height of the chimney being shielded from the | {A hurricane that tears u 

action of the wind by buildings on the side oppo- 100 | 49.200 7 trees, and carries build- 


| ings, ete., before it. 
= ! - — 
~ Mr. Frizell has examined the published records 
of Greenwich Observatory, from 1849 to 1869, and 


reports to me that the highest pressure of wind he 
finds recorded is forty-one pounds per square foot, 


between thirty and forty 
Prof. Henry, of the Smit 
forms me t 


unds per square foot. 


hour, ——— 
the chimney, equal to the resistance to overturning | Lieut. Dunwoody, fates Signal Officer, Wash- | oth 
on the line A B, which we have found above is| i m,in his letter to Mr. Frizell, of December 


last, says, in substance, that the New England 


° 


ual to 3,266 tons-feet ; that is, when the pressure 
the wind is ,$7#§4,=29.35 pounds per square 
foot. ure of fifty pounds per square foot. 

The instrument used by the United States Si 
Service for measuring the velocity of the wind, 
records the time during which the wind 
mile. The instruments with which the 
the chimney, oe 
of the wind 29.38 | wind direct, and it was 
highest genes were of ve 

instruments 
Service do not record the maximum veloci- 


brief duration, from 


their observations indicate. 

been kept for about two years only, which is much 

too short a time to determine the maximum. I 

understand, however, that the —— of fifty 

pounds per square foot, to which Lieut. 

1| says the New 
observations of storms for the last fifvy years. 


Rankine, in a paper 
ty on. ‘ia Beigsis states that the 1867-08, aaya: Tt had ~ : 
youanaoe ta a tonnd chineney la ebows one-half ther ye 


by observation of the success 





ona square chimney. The pressure on an octag- 
are 
greater than on a round one. I think | that, in order that a round chimney, in this coun- 
it must be somewhat less than a mean between, or 

three-fourths of that on a square chimney, and I 
think we shall not err greatly if we take it at two- 


Adopting this as the ratio of the pressures, pro- 
y a wind of the same velocity on a plane 
/ and on an octagonal chimney, we have in the case 
ressure on the octagonal 

per square foot, the cor- 


and there are numerous instances in which it was 


nian Institution, in- 
t on Mount Washington, N. H., a ve- 
locity of one hundred and fifty miles per hour has 
been observed, and at New York City, sixty miles 
an hour, and that the highest winds observed in 
1870 were of seventy-two and sixty-three miles per 


coast is exposed to storms which produce a press- 


ai 
reenwich 
observations were made gave the pressure of the 

observed there that the 
by the United States 
ties, which would occur during gusts, and the 


maximum velovities are, therefore, greater than 
Their records have 


Dunwoody 
land coast is exposed, is based on 


in the transactions | square foot outside, 
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chimneys, and especially of those which respective- 
ly stood and fell during the violent storms of 1856, 




































try, may be sufficiently stable, its weight should be 
such, that a pressure of wind, of about fifty- 
five pounds per square foot, of a plane surface, 
directly facing the wind, or twenty-seven pounds 
and a half per square foot of the plane pro- 
jection of a cylindrical surface,” ‘shall not 
cause the resultant pressure at any bed joint to 
deviate from the axis of the chimney by more than 
one-quarter of the outside diameter at that joint.” 

According to Rankine’s rule, the Lawrence Manu- 
facturing Co.'s chimney is adapted to a maximum 

yressure of wind on a plane acting on the whole 
height of 18.80 pounds per square foot. or of a 
pressure of 21.70 pounds per square foot acting on 
the uppermost one hundred and forty-one feet of 
the chimney. 

Rankine’s rule is intended to provide for a 
chimney that will not be injuriously affected by a 
yressure of wind of fifty-five pounds per square 
foot. acting on the whole height of the chimney. 
My computation is for a different purpose ; viz., 
to find the least pressure of wind that will blow the 
chimney down. 

Recapitulating : The results I have arrived at, 
relating to the Lawrence Manufacturing (Co.'s 
chimney, are as follows : 

1. The dimensions and weight of thg chimney 
are much less than have been usually adopted. 

2. That a wind producing a pressure of about 
forty-four pounds per square foot on a plane, cor 
responding, by the United States Signal Service 
table, to a velocity of about ninety-four 
hour, will blow the chimney down. 

I must remark that the result stated in 2, being 
deduced from imperfect data, is necessarily un 
certain to some extent ; it may be that the chimney 
would sustain a pressure somewhat greater than | 
have estimated ; on the other band, it may 
sustain so much. 

As to the probability of such a wind occurring 
in this locality, my profession of civil engineer 
gives meno special qualification for forming an 
opinion. I willremark, however, that tornadoes 
probably sometimes exceed this velocity, but they 
are of such rare occurrence in this region, and have 
such a limited range, that the probability of one 
striking this chimney is exceedingly small. As to 
winds which extend over a large surface, we have 
the statement of an officer, writing under the 
direction of the chief of the Signal Service, that 
the New England coast is liable to winds that will 
produce a pressure of fifty pounds per oe foot. 
corresponding, according to their table, to a 
velocity of one hundred miles per hour. Also the 
statement of Rankine, that in Great Britian it is 
necessary to provide for a pressure of fifty-five 
pounds per square foot, corresponding, by the 
same table, to a velocity of about one hundred and 
five miles per hour. 

The observations on the velocity and pressure of 
wind, from which the tables were deduced, were 
probably made at a height much nearer the level 
of the ground than the upper parts of the Law- 
rence Manufacturing Company's chimney. It is 
well known that the velocity of the wind is greater 
as weascend, At a height equal to the top of 
Mount Washington, the velocity of the wind is 

robably two or three times the velocity at the 
em of the ground ; and at the top of the chimney 
considerably greater than at the top of the mills. 
In the above calculations it is assumed that the 
velocity is uniform at a!l heights, as I know of no 
way of estimating its variations. On the other 
hand, the velocity of the wind is probably less at 
Lowell than on the coast. These variations from 
the assumed conditions tend to compensate each 


miles per 


ret 


er. 

In view of all the considerations, I think it will 
not be safe to rely upon the chimney resisting a 
wind exceeding, say eighty-five miles per hour, 
corresponding to a pressure on a plane of about 
thirty-six pounds per square foot, and I think it is 
liable to such a wind ; although one may not have 
occurred in this locality since the great Sepiember 
gale of 1815. 

Mr. Hussey suggests an inquiry, as to what 
effects would be produced in the neighboring 
buildings by a wind that would blow the chimney 
down, 

By an experiment at the Lawrence Manufactur- 
ing Company’s Mills, I found that a quiescent 

of thirty-seven pounds per square foot 
ee through one of the usual mill window sashes. 
In the disturbance caused by a hurricane, some 
of them would probably be broken in with a much 
less pressure ; whether broken in or not, we may 
assume that the pressure in a room, caused by the 
wind, would be about half the pressure on the 
outside of the building, If thirty-six pounds per 
about eighteen pounds 
foot inside, This pressure, I think, 


per 
Sicemccce of ie aie dk ces.oah 
Fauld it wp the roots of te ahd ananae 
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them would probably be blown off. When the roof 
was gone, the side walls, above the level of the 
window-sills, would yield under the same pressure, 
and the destruction of life and would 
probably be much greater from the effects upon the 
mill than from the fall of the chimney. 

The roofs of ali the mills, I presume, can be se- 
cured to the floors below ; if this is done, I should 
still expect that great damage would be caused to 


the mill-buildings by a hurricane of eighty-five | 


miles per hour, as it approaches so nearly the veloc- 
ity of one hundred miles per hour, which, by the 
table quoted above, is ‘‘a hurricane that tears up 
trees and carries buildings, etc., before it.” In de- 
termining whether it is advisable to make any 
change in thechimney, I suggest that this be con- 
sidered. 

There is another destructive influence to which 


high chimneys and buildings of brick and stone | h 


are subject in New England; I refer to earth- 
quakes. This appears to have been lost sight of, I 
presume, because it is so long since one has hap- 
pened here that would shake down buildings. 
Previous to the year 1755 several are recorded, only 
one of which, that of 1727, a to have done 
much damage. In 1755, the year in which Lisbon 
was destroyed, the most destructive one occurred. 
I append some extracts from Drake’s “ History of 
Boston,” in which you will find a description of its 
effects there. Such an earthquake now would 
cause terrific destruction of life and property in the 
lofty buildings, so numerous in our cities and man- 
ufacturing towns; and I see no reason why it is 
not liable to recur. 
Very respectfully, JAMES B. FRANCIS. 


EXTRACTS FROM ‘ THE HISTORY AND ANTIQUITIES 
OF BOSTON,” BY SAMUEL G, DRAKE, RELATING TO 
EARTHQUAKES, AND THEIR EFFECTS, IN BOSTON, 


1688. June 1. Between three and four of the 
clock, in the afternoon of the first day of June, 
being clear, warm weather, and the wind westerly, 
there was a great earthquake. It came with a 
noise like continued thunder, or the rattling of 
coaches in London, but was presently gone. It 
extended to Connecticut, Narragansett, Pascataqua, 
‘‘and all the parts round about.” It shook the 
ships which rode in the harbor, and all the islands. 
The noise and the shaking continued about four 
minutes, and the earth was unquiet at times for 
twenty days after. ‘It came from the western 
and uninhabited parts uf this wilderness.” 

1644. March 5. A shock of an earthquake was 
felt in different places, but it was less violent than 
that before noticed, and does not appear to have 
done much damage. ‘ 

1658. A ‘* great earthquake” is recorded to have 
happened this year, but no particulars have been 
found. 

1663. June 26. ‘‘ At the shutting in of the even- 
ing there was a great earthquake, and the same 
night another, something less. than the former, 
and again, on the 28th of the same mionth, there 
was another about nine of the clock in the morn- 
ing.” It does not — that any considerable 
damage was occasioned by these earthquakes. 

1670. It is incidentally noted that “this year 
were many earthquakes,” but as they proba- 
bly did no damage in this vicinity, no particulars 


are given. 
1787. Oct. 29, 80. The greatest earthquake which 
had ever occurred in New England since it was 
known to Euro . was probably that which 
happened on the night of the 29th, and 30th day of 
October. There were two great shocks ; the first 
was about a quarter before eleven o'clock at night, 
‘which was the most surprising and awful for the 
space of about two minutes, when the earth shook 
and trembled to a — great d . The houses 
rocked as if they would have fallen down, and the 
ple, being amazed, ran out into the streets, call- 
ing upon the Lord for mercy.” The doors, win- 
dows, and movables ‘‘ made a fearful clattering.” 
The pewter and china were thrown from their 
shelves ; stone walls and the tops of chimneys 
were thrown down, doors were unlatched and 
thrown open, and people with difficulty kept their 


feet. It extended all along the coast, and in the 
West Indies it did great damage. 
Governor Burnet appointed a fast to be kept on 


the 21st Dec., throughout this province, on account 
of the late ——. and seeing Senne, and 
the repeated shakings of the earth.” 
1755. Nov. 18. Happened the most fearful earth- 
quake ever before or since known in New En d. 
ton was by it ‘‘ more dreadfully shaken ” than 
any other place in all North America, th h near- 
ly the whole extent of which it was felt wi t 
severity. It began in this town about four of the 
clock in the morning, and continued nearly four 
and a half minutes. Great da 
buildings ; about one hundred chimneys were, in a 
manner, leveled with the roofs of the houses, and 
about fifteen hundred shattered and thrown down 
in part.” Buildings erected upon made land suf- 
fered the most. eit tottering was extremely 
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frightful, and the ways about them were covered 
with bricks, and the fragments of ing ma- 
terials. The ends of about fifteen brick 

were thrown down as far as the eves. Many cloc: 
stopped. The vane of the Market House fell to the 
ground. The new vane of one of the churches 
was bent several ‘‘ points of the compass.” . Some 
old springs ceased to flow, and new ones broke out, 
and some wells afforded water no r. In his 
precy Sen the cm ion, ne BaP _— 
says: ‘It wasa terrible night, the most so, 

that ever New England saw, When we remem- 
ber it, we are afraid, and trembling taketh hold 
of our flesh.” 

The violence of the shock of this earthquake 
may be conceived of from the facts which follow. 
A brick was thrown thirty-two feet from a house, 
the chimney of which was but thirty-one feet 
igh. Some of the chimneys were broken off sev- 





was done to the | located 


eral feet below the top, and, by the suddeness and 

violence of the jechy, conted ~dunuieds an ouch 

or two over so asto y: 

others, thus broken off, sneie ea round several 
ints of the com as with a circular motion. 


violen 
broken off ; and a distiller’s cistern, made of ‘ 
nearly new and very strong, was burst by 
the agitation of the liquid it contained, which also 
broke down the whole side of the building in which 
| it was, at the same time demolishing a fence. in its 
way at some eight or ten feet distance. 
MANCHESTER, N. H., March 17, 1873. 
T. J ee oo as 
Treasurer Lawrence Manufacturing Co.: 
Dear Str: Your letter of March 1, relating to 
Mr. Hussey’s chimney, was duly received, and 
since that time I have examined the chimney in 


question. 

I have carefully read Mr. Francis’ report, and 
should myself be to make more allow- 
ance than he seems have done in 


the minimum strength of the ee that is, 
should have given some credit to the core as 
means of strengthening the chimney, and should 
have allowed somewhat for the tenacity of the 
lime and mortar between the joints ; however, as 
the chimney is proportionally smaller 
than is usual in structures of that kind, and as 
your directors desire it ened, I should ad- 
vise that asurrounding wall be built about it to the 
height of the roofs of the adjoining mills. ‘ This 
wall, I would suggest, should be twelve to sixteen 
inches in thickness at the bottom,—sixteen inches 
if the foundation will admit of as thick a wall,— 
and — inches at the top ; thus giving the sur- 
face of the outside shell a greater batter than the 
present chimney. This, with the addition of a 
cornice at the top of the wall, will not, I think, in- 
jure the appearance of the structure,and it will leave 
the chimney,above the additional shell,nearly of the 
dimensions usual to structures of that character ; 
that is tosay, the chimney, measuring from the 
top of the new cornice, would be about one hun- 
dred and forty feet in height, and have a base 
nearly fourteen feet in diameter at that point. 

If this outside wall is laid in cement, and built 
in close contact with the chimney, it will probably 
add nearly as much‘to its ‘stren as if the 
walls had teen ar built with it. 

If you desire a sketch showing this additional 
wall, Iwill send it, but I think you will not need 
it. Yours very truly, E. A. Straw. 
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MISSISSIPPI RIVER IMPROVEMENT. 
ANNUAL REPORT OF CAPT. MACKENZIE, OF THE EN- 
GINEER CORPS. 


(Concluded from page 283.) 
IMPROVING ROCK ISLAND RAPIDS. 


The work er for this fiscal year is to ex- 
amine thoroughly the cuts through the vari 
chains, dredge out loose rock'and remove any pro- 
jecting points and establish channel marks for the 
aid of navigation. As much of this work will be 
carried out as the $8,000 appropriated by act 
June 14, 1880, will permit. 

At the beginning of the last fiscal year it was es- 
eee eee on ereeaee rena 
complete the existing project, ve 
ouua: so, but the selection of this 
$8,000 will carry a portion of the work into the fis- 
cal year ending June 30, 1882, and increase its cost 
materially. It is estimated that an additional ap- 
propriation of $8,000 will be needed. 

The report says that Fort Madison, Ia., is badly 
r river commerce, and it is t to 
preserve a channel pins how front; but the works 
already constructed are 
and the narrow but deep channel between the bar 


g 


and wharf pry retort oy rite Bihar ny ne Sie con: 
provement of the river in this ity can be con-! balance be 








Ava. 28, 1880 
sidered as must be built ( 
from Islands 361 and 892, and the channel tare 


Islands 392 and 393 must be closed, and for the ac- 
complishment of this $8,500 is asked for. 
In order to remove the in the river opposite 
Dubuque the work to be done is to con- 
the spur-dams from the Illinois shore ang 
jue on the bar, but as there is a 
.w span, and as Goon ae eannen baba vs a 
3 a ility thata 
l portion of the material from which the bar 
is formed comes from the we island banks 
above the bridge, it is ne before doing this 
work to make a ypc gp reheat tant examination 
of the channels and above the railroad 
bridge. The sopra of June 14, 1880, wil] 


be expended for ing and the commencement 
of the spur it onpents that the work 
— referred > - of raga ce, 

© project o ing the Mississippi at and 
above Alexandria, ns the Saletraction 
of three from the bank and one from 


Sedtame les We te sotened ces ihe 
‘way. expend this 
season the amount now aeaiiable (810,000 com- 
ye work. Amount estimated for the 

of the pro: 945. 
of relief to the com- 
River as soon as possible, a 
affording 41¢ feet at low water, is first 
entire length. At present 
this cut, which at the mouth, is 
7,900 feet of Galena, and it can be com- 
siete y me vausble. 
a continuation of the work, 

widened. 


= 
e 


ath 
i 


i 
5 
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cut will be 
IMPROVING MISSISSIPPI RIVER AT HANNIBAL. 
Under instruction from the office of the chief 


of under date of January 13, 1880, a 
report was made, from data in this office, 
obstructions in the Mississippi River, in the 


of Hannibal, Mo. This report, which was 
intended eaten as a preliminary one, not having 
been by an survey, contains a 
project for the improvement of the river at Han- 


Said iprodent first, the removal of 
a large grav: at ying along the front of the city; 
second, the of main channel and 


current to the Missouri shore, to be 
effected by wing-dams thrown out from the IIli- 
nois shore ; the closing of Glasscox Island chute 
and protection of a portion of the west side of that 
island. It.is proposed to defer the expenditure of 
the amount now available until a thorough low- 
water survey shall enable more definite plans and 
estimates to be made. 
The amount a eoptinted for this work, June 
14, 1880, be $25.0 . 8 amount (estimated) 
uired for completion of existing project is 
$35.00, which is the amount sunestadthat ih be 
profitably expended during the present fiscal year. 
IMPROVING NAVIGATION AT QUINCY. 
The act of Congress, approved June 18, 1878, 
rye for a survey or examination of the harbor 


An appropriation of $20,000 for improving the 
navigation - the Mississippi River at inoye m., 
March 3, 
1879, and a project for the ture of this 
—— submitted April 8, 1 j 
was the same as in that portion 


E 


construction of certain wing and closing dams for 
the removal of Quincy bar. The work of con- 
re ee commenced Oct. 15, under con- 
tract & Son, and closed, on account 
. 11. Two <lams were 


the railroad bridge, 
and is some 1,500 feet in length ; the second runs 
out from head of Island 427, and is completed for 


: 
¢ 
i 
§ 


11, resumed ae 17, 1880, and 
riation 

abe at low 
below 


proved or ordered to be carried out, but as the ap- 
eo made by are based upon 
dered ter tet Gasovbenp of Wer that the ap 
ee ar money ap- 
i under the title of im: the naviga- 
See , Il., can 
peapetty ae the bay. I assume that I am 
in to thie project, 


ving a beneficial effect, | of the 
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examination shows the condition of the bank be- 
jow the city and what work may still be required 
in the river for securing the permanency of the 
channel. In this case, as in many others, it is im- 
possible to make other than an approximate 
project and estimate for improvements to be made 
in the future or after a year or more has elapsed, 
inasmuch as the frequent changes which take place 
in the river channels may necessitate a radical 
change of plan and perhaps an increase of cost of 
the work, If cp for im Quincy 
bay is to out the sum of $50, can be 
profitably e on this work during the fiscal 
year ending June 30, 1882, The amount e nded 
during the fiscal year ending July 1, 1880, was 
$19,747.28 ; amount available on t date, $25,- 
252,72 ; amount estimated as necessary to complete 
the project, $179,109.87 ; amount asked for for fis- 
cal year ending June 30, 1882, $50,000. 
FROM LA CROSSE WIS., TO MOUTH OF ROOT RIVER. 

No work was executed under this appropriation 
during the past year other than frequent examina- 
tions of the locality. The closing dams built in 
1878 have settled slightly. but they have well an- 
swered the purpose for which they were built in 
holding the main channel of the river along the 
city front. The channel in the vicinity of La 
Crosse, which for several years was very change- 
able and troublesome owing to the movement of 
| bodies of sand, caused by closing the chute 
to the east innesota Island, has now had time 
to , and no trouble is anticipated in 
this immediate vicinity during the present season, 
and no further appropriation is asked for. 

The amount appropriated June 14, 1880, was 
782,033. 
: Amount of outstanding liabilities, July 1, 1880, 
782.33. 
’ IMPROVING THE UPPER MISSISSIPPI. 


Under this head of appropriation is operated the 
snag and dredge boat, nm. Barnard, whose dis- 
trict extends from St. Paul to the mouth of the 
Missouri River, a distance of 714 milea. The ve 
complete appended report of Assistant Engineer C. 
W. Durham gives in detail the work of the last 
fiscal year, river notes of interest, a general descrip- 
tion of the work of the snag-boat, past and pros- 
pective, and statistics of commerce and naviga- 
tion. 

The assistance rendered to rm wore by this 
boat is very great, and the reliable information con- 
tinually collected without additional expense is in- 
valuable in connection with a i system of 
river improvement, Although the Gen. Barnard 
isadmirably to the heavier portion of the 
work of this district, and is needed for the removal 
of the largest a and obstructions, a nu.aber of 
which make r 


each year, yet its 
draft is too great four use on the éakrease upper 


river during low stages. The heavy work re- 
quired of boat can be finished in a short 
time each year, and for the remainder of the 


season a light-draft stern-wheel boat  avail- 
able for use in very low water on extreme upper as 
well as lower parts of the district, would be much 
more efficient and economical. A boat of this de- 
scription would cost about $15,000, but it would 
not increase the annual expense now attending the 
operation of the snag-boat in this district, and its 
use as a tow-boat when not employed nagging or 
dredging would decrease the cost a g the 
charter of boats in connection with the various 
works of improvement. An i 

00 for — expenses during the fiscal 
ending June 30, 1882, is respectful 
this amount cannot be materiall 
impairing the efficiency of the 
structing a Raeiteets stern-wheel boat, to act in 
connection the Gen. Barnard, and espe- 
cially in low-later seasons, $15,000 additional is re- 


quested, 

There has been ae for improving the 
Upper Mississippi River, 

June 14, 1880, inclusive, the sum of $416,500. 


Amount nded during fiscal year ending July 
1, 1880, $19,867.26. " 


Awocll fan eeethe peskiotie copendod i 
moun’ can in 
year ending June 30, ihe, $40,000. 

In the 


. W. Dur- 
ham, which accompanies the report of Capt. Mac- 
kenzie, on the Upper Mi sum. 


; and for con- 
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account of the great amount of floating ice in the | width of channel, or to endeavor to straighten it 
river and the severity of the weather it was found or give it an curve. 
impracticable to return her to Quincy, and she was, ‘‘ Some modifications must be made in the pres- 
ene laid up at Bushburg, Mo., some 25 | ent construction of dams and shore protection. 
miles be! St. Louis, on Dec. 16. In making , With any considerable amount of money the quan- 
this trip she ran 3,158 miles. Prior to starting | tity of brush accessible will not be sufficient to 
from St. Louis on the above-mentioned cruise, the | make any calculations upon its use. The main de- 
Barnard ran down to Carondelet, raised a sunken | pendence must be placed upen rocks. When gravel 
steam-launch belonging to the government, and | can be found, rock and gravel will do well. In 
rescued the U. 8. Coast Survey steamer Hitchcock | closing a chute, if the water is 15 or 20 feet deep, 
from a very perilous position on the piling at|I believe rock alone would not settle much. fi 
Horse Tail bar. A summary of operations is| might need a little brush or gravel at the angles 
inserted here in the re from 1877 to 1879, show-|at ends. In shoaler water the sand is less 
ing a vast amount of creditable work performed. | firm, and a dam of rock alone would 
Continuing, the report says: ‘‘ During the spring| probably sink. Gravel foundation would do, 
of 1879 the river from St. Paul to the mouth of the | with gravel backing. If gravel cannot be had, per- 
ILLINOIS RIVER hm ath ra, ~ oe a oe cee, can 
: e of poles 5 to 8 inches in diameter, covered 
a rian , a = it has a with boards, with intervals of 2 to 4 inches. It is 
aan ‘a sal a wo rchodnw , s ster. tht a © | not necessary that mats for shore protection should 
- 3, mmc il and littl lie r, the chan be a foot thick. Large willows, 30 to 40 feet long, 
» Sele - — ; Gilbert's Tsland. can be made into rafts and used along the shore, 
. avi strandin in ti i ow 7 ¢ Ma *| where the current is usually gentle, and they can 
smal. : i ee . ¥:| be sunk. The way to do this kind of work ‘is by 
the river falling again in June. About July 1) hired labor, for two reasons : 
another ace" — pega: Mom es the | "““ First.—If done by contract the economical 
pte a a snd a et rd a. aa conditions are frequently not the same for the gov- 
ug. = —— at : eye “ ihe i oo a ernment and for the contractor, therefore the latter 
Th ‘oe ain heel oe oa — aia —_ j | must allow a wide margin, which greatly increases 
© large side-wheel packets were up, an! the cost of the whole work. For example, while 
their places supplied by stern-wheel boats of very | to. work upon adam, a bank is discovered to be 
a a most <a wn go the cutting seriously a mile or two below. It may be 
a il ep oe ave ~ rae aad for the interest of the government to change work 
oma ‘ a eae deheatinme: | a¢ that point without delay. This may be attend- 
tener ty im rescuing Sed tol During | ed With considerable additional expense to the con- 
aioe eae aia es 1968 - roy the tiene tractor, or the construction may have to be unus- 
rx spring ue aie = tho sé h ime | ual or only temporary, and for all these variations, 
e oe f — a - tio L? EB as CON | the government must not only pay, but pay also 
Dee hagen "a lias of h pant athe ae for the chance that they may occur, because mo 
Tham gives @ list of channel depiis on some of | prudent contractor would fail to consider this mat- 
b= worst bars at ete rene - a 85 | ter well 
follows: Prescott, 1 foot 6 inches ; Smith’s, 2 feet | “"«. seeond.—As no contractor can be certain of 
oan ; —_ —— rede ane ; more than one work he has in hand, he does not 
ed lac ; 3 feet « Cassvill ae 3 am | feel able to get a suitable plant, and attempts to 
Bellovy 3 fect 91 eee ” 4 oy hes ,| et along cheaply, thereby causing the work to 
@ evue, At 6 in a: araw, 4 aa A Gilbert's rag, even if it does not fail altogether. I believe 
regory 8, 7. he 7 5 Gainey, pee 63 */the advan the government would have in 
iene. 3 or ney as : eae inch nd, 4 feet 6 inches ; | these two points would more than balance the dis- 
— Mi os ae cen i f th boat | #4¥vantages under which public works are usually 
ee ee ty ht Ns eae co oneg: conducted by the public itself. Work will gener- 
ih — — ney eed By a coe years | ally be done upon parts of the river such that an out- 
the number o: — = ' a a noe lay of $50,000 at least will be required in a season. 
_— ae ane the cede pam. a In quartering men a quarter-boat will be better 
y 4 — ae cate ave — ane ;| than putting men in tents. The advantages are 
jon there are > tot ae ae A adi health, convenience, comfort. and economy. The 
SOs standing, t ane aoe . ially outfit for one of these works should consist of one 
thee — hi rome 7 ft yout, om ame. y steamboat and six to eight barges, one quarter- 
n times 0 : sn treet tribe apie s, ok boat for men, one for overseer and from four to 
in from tributary streams ; and | six small boats with proper outfit of lines, tools, 
OWD | etc. In most places where work wil! first be done, 
the rock must be bi ht several miles, It is 
therefore desirable that barges should go in pairs, 
both for economy and convenience of handling. 
In building dams, probably no better wav of han- 
“eel t a dling rock ‘than the one now in practice is to be 
desired, but in putting rock on shore it would 
seem that a derrick might be used to advantage.” 
H. L. N. 






















careful 
decreased the annual quota. The snaggin 


g ————— i 90-oe me 
work, however, although not as arduousasformer-| [LAND SURVEYING IN PENNSYLVANIA. 


yang ere e 
attention. er thi may At the meeting of the Engineers’ Club of Phila- 
the work performed by the -boat delphia, held March 20th, 1 


, Mr. Chas. E. Billin 


le the following remarks in ~~ to improve- 
ments in existing methods in land surveying : 


The subject is one which may not be considered 
as of direct and personal interest to each member 
of the club, but it certainly is a subject of suffi- 
cient im to deserve our attention. 


The 

with the memorial, praying for a thorou 
= bo state, ae te P oe 

sen the legislature D van in 
Noi yi : esustthies® a 

o. 1, of our 
for such work was felt both b 
club and by the many societies 
ential citizens who joined in petitioning for an ap- 
the object song, wey pd vee 
of each county and township in the state. 

The originators of the movement had f"so in 
view the fact that such work as was p 


= resbae erbmang oy 
um le, giving em n 
bers of men saa ted aoe hi 


Los 
an- 
blished in Vol. I, 


“Frcigitture of 18-1079 filed to pam the 
page 
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acts necessary for the organization of such work, 


and formule connected with engineering work—| for the use of the Fairmount ater Works, Philade, 
and Pennsylvania is therefore obliged to continue vit Engineers phia, Pa. a a 


for the American Society of Ci ve st price is 687 Bog inRton, 








: to submit to the disgrace of having no reliable map | yides ample and more valuable casas < Few "Tork. 
‘: of its vast Sontatns. The most valuable lands of for thie tt we should endeavor to improve and rn ian el metas sunk on Spring street, 
i the commonwealth, as well as the poorest, are| elevate toa higher standard the work being done fond ede ee the distance of 121 feet 
i still surveyed and measured by methods which | about us in this city and state. large SRatekaneieenteneee, is expected in 
7 were already old and faulty when our forefathers | 9 +0 @ 0 femeadeedier conaye deeply Setareuid citioons. — 
a used them. I cannot help complaining of the|/ THE LARGEST SHEETS OF PLATE-GLASS : 
fs : ‘ : There are 110 towns in Massachusetts that have abs 
28 very unwise policy which prompted our would- IN THE WORLD. tutely no protection against fire whatever. On th 180- 
af statesmen in Harrisburg to pass by 4 measure so ; —_— towns has a of 5,248, another 3.874 pe 
a: important to every property-holder and interest in| The ‘‘ Société Anon des Manufactures de | other 3,723. A chance spark might teach these over. 
ei the state. Glaces et Produits imique de St. Gobain people a costly Jesson one of these days. 7 
a : The principal duties at present expected of a sur- | Chauny, et Cirey,” owns the works of St. Gobain,| Mr. Van Buren, Chief of the Brooklyn D 
A veyor are in themselves very simple. They are|Chauny, Cirey and Montlucon in France, and | partment of x Wore, submitted a lengihy re. 
fe that he shall be able to use the surveyor’s chain | Mannheim Stolberg, in Germany. There are te subject of the water supply to Conimis. 
af and compass, to plot courses and calculate the areas | two other factories at Jeumont and Aniche. | over He says that if the present waste of 
ey qi within boundary lines. These duties are often dis-| - The oe plain white and silvered Plates water is continued the water-works must be extended. 
a charged ignorantly and very carelessly. But even | were exhibited by these firms, says Mr. C. Colne, The Lackawanna Coal & Iron Company have obtained 
as when intelligent, conscientious men attempt to do | in his report on glass, atthe Paris Exhibition: — ae aad their general manager to prevent 
i i thorough surveying work, they are frequently met | .. , Pounds. | ond in cor oa the | ca of Borat nto ong ee 
| by what prove insurmountable difficulties. The | °*- Gobain; 1 plate 21.15 feet x 13.48 — 285.10 feet, | Ot ae een one to BP. Mom Monday nae with: 
4 tracing or following of boundary lines, which Were | st. Gobain; 1 plate 17.00 feet x 0.04—117.92 feet, * Slomie ‘time dince the ihons f East a ss 
is loca many years ago by very imperfect means, | ,  Silvered.......... 00.0.0. ssnseeeioes. ceseescncses eee 77 | Minn. were ved of their Co aitis hed ap ce 
ra) and which have often beeneither erroneously loca- Somemena - pinto 37-5) eeghe ABS Tees tee eal iy in the main Pick rests on the bed of Phe Missiestins 
ai ted or obliterated, is a most difficult task. But the | Aniche: i 15.76 feet x 10.43~164 38 feet, white.. 660 | River. pet Johnson thought this could be 
al old methods are still in use, and it is to their .cor- | Aniche; } plate 14.76 feet x 9.05 — 132.58 feet, silvered. 550 it lay, and last week he proved his con. 
ak rection that the club should devote some of its| The St. Gobain. Works furnished a number of | ceptions were correct by successfully repairing the 
7 energies. _ | tmirrors to the new Grand Opera of Paris; among break. 
acy Beside the correctioa of existing methods in land | Others one 21.29 x 9.67 feet; others from 45.12 to Another water company has been organized ir Quincy, 
i i surveying, the club should also aim to advance and | 52.48 feet long. Ul., called “The Citizens’ Water Company of Quincy.” 
ap enlarge the scope of work among our surveyors. Good R PE. somes of Organizers: M. 
| The office of surveyor should be one of appoint. STEAM YACHT OF COMPOSITE CONSTRUCTION.— "ot Meyer, T. Austin, G. J Corea E aa 
| ment. depending on examination by a technical | Messrs. Ward, Stanton &Co., of New Mh ¥1 ie wagachen We cab el he ‘dabeo ona Nock som 
ng 5 board ; and no other surveyors than those author- | have contracted to build for Mr. Pierre Lorillard, ssenced of bac. oa 
at ized by the board should be permitted to record | of this city, under the superintendence of Charles! Over one hundred business men of Lynn, Mass, hay 
work. H. Haswell, a steam yacht 156 feet in length and 20 a petition to the Board of Aldermen for them ta 
There is, in fact, a large amount of work which | feet beam ; frame of iron ; planking of white oak ; w the new Citizens’ Gas and Steam Company to lay 
F should be included in the duties of the surveyor. | to be propelled bya vertical compound three-cylin- through the public streets. The new company 
He should know something of the art of correctly | der engine. : thinks it can furnish gas at op thousand feet ; tue 
representing the details of the surface by topo- O09 2 oe f company sane iy OB: first named company 
graphical s ae By eager 2 ap a oa. ue _sonee " ere oe y oe Stes See’: I ag iccgrl in 
ilation of topographical work, which can be easily | ,. is detving wo nes i ape » Pa., 25th, says: 
Saas when running out boundary lines, not only | lighthouse at Largness, Isle of Man. _ anak, is without pol Yoo peal oy 





; street. railroad 
much valuable material in regard to open and| The use of iron sleepers is becoming general in Ger- ; Ale: 
more settled portions of the state could be pre-|™any. The Berg-Mark Railway exchanges all the old ace are compelled tu stop work. 


eee eyes 
So ie 


1 G depend upon pum nd i for wate 
served, but such work, in many mountainous dis- | W°TR-out wooden sleepers for iron ones. Te were | tor damiestic use. ‘The distributing reservoir is entirely 


oe I : ived the other day by the Royal Prussian way . reservoir is entirely 
tricts, which are to-day scarcely known, would be ae y sleepers and ‘the scant y in storage reservoir is 
Yi found most valuable in working out trustworthy sane es. 6,000, 000 i e of Foe aed “of are” 


a 7 for use in case 
county maps. The location of streams and other Wesure alkwen of” mT, o a & The work of drilling the well at the depot at Red Wing, 
natural features would much enhance the value of | years, beginning with 1883, at a which nets them | Minu., is finished. A depth of 450 feet was reached 
2 the survey. In palenpeeres districts of the state | at the works aton. The, and Lyons road has Saturday afternoon, and the flow is estimated at 60 
i this would help in the elucidation of the topography, gallo: 


and might often point to lands which are worthy 
of cultivation and improvement. The surveyor 


thee 


ns per minute. In the first 200 feet some shale was 
coutracted for its rails for five years ahead at $34.0 ton. | oh ountered; but all below that depth was iaiceee. 


The Havana Gazette has published instructions re-| The water free from organic impurities, but it is 
garding concessions to railroad companies. — harder than the river water, and enaiaine TS posters 


sj should also know something of geology, and be the law of June 5, the of. concession to ble amount of salt and dissolved mineral substance | 
ii familiar with the relation between the rocks and | lines is ninety-nine years, which they become state | has a temperature of 52.5 degrees. Stare te some talk 
; the ores and soil. y. The law of N 23, 1877, | of down an artesian well in the city park to tap 


& 


of water. 

Cambridge, Mass., in considera- 
for an additional appro- 
works was tabled by the 
fact that they desire to do 
the water supply have 
and the City Council the im- 
for the safety of the citi- 
. stating that the 
thet, the chances are that fhe Tococnotive would push | fne"smsditien ut Witch Pond: cet ren atine ber re Ce 
at the City 
aside the obstruction. Tes Bowes 6 Betton Whe coees Council be requested to an appropriation of $5,000, 
‘ RS eaeeeee 2 continuing the conduit from Little 
a siding, the wheels of open the switch, | Pond to Nook and to place clean gravel on the 

= er ct nang banks and otherwise improve the shores of the pond. 
Fairly raj progréss is being made construc-| Ata recent meeting of the village trustees of Hyde 
tion of the railway running up to the northern entrance | Park, IlJ., the following resolution was offered and laid 
skillful engineeri well com- "Spoons, hl the deten ectctinn of the trustees of Hyd 
8 0 yae 
with even the St. Tunnel itself. The Park and Laks, hela July 5 1800, tt was resolved tas 
aa. Ryn 1 ve the i in waterworks, which said 
, was trustees le Park ; and, 
present month all the remaining tunnels on the Brun- en 7 Or tals tae failed to tals 


4 
: : nen-Fiuellen section of the line will be 7 

der to discuss some of the many questions as re-| pierced. These tunnels are known as the Gutsch, as bag) ager cl and, illite oat the to 
gards variations, measurements, standards, calcu- | fiuh and Oelberg-Schieferneck tunnels, the last named, ‘is growing sapply Gallien ; therefore, 
$action of this board in relation to 
{ 
i 


lations, etc., in surveying. The convention to or- | 1.2 milan dong, being next in length to the St. Gothard. ak 


An improvement in the intellectual standard and 
in the methods of work among our surveyors, must 
necessarily lead to a corresponding advancement 
in their social and official position. 

Because we did not succeed in our first attempt 
to start thorough and eae geodetic work, is 
no reason why we should despair of being more 
successful in another attempt. It might not be 
wise to again petition the legislature, though if 
any members consider this a promising line of bat- 
| tle it is certainly worth the attempt. 

The suggestions which I wish to make, and 
wich are prefaced by the foregoing remarks, may 

et ultimately result in thorough, general and con- 

: ne:red work being done, but it mustarrive to it by 
ts slow de . : 

fe I meal suggest that the club issue a circular to 

io all surveyors in Pennsylvania, soning Ss their 

opinions as to the advisability of calling a state 


wing 
ee 


Ww 
the tions of May 24 
1878, will ipally fe ante scoreline Coomith 
guarantees, and general rules of concéssion. 
It is said that on English railways, switch 
are never used. The are so that 
ete ee een ie all in 
It 
the main 


switches 
alls lock 
which the switch is opened, is when 
let go the switch returns to its oe. 
ep Snpemnte $0 Daves , on 
line, un the were 


switch 
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fi 
ie 
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convention, to he held under the auspices of the 
club, either in Philadelphia or Harrisburg, in or- 


in ved, 

of 26 tunnels on the line on the | the ratification of the action of the joint board of July 
to be com-| 8 be-and the same is hereby led, and that some 
Kehr | immediate action be taken to provide for the additional 

= water supply needed. 
Tunnel, | ,. 12° quarterly report of Mr. Allan Campbell, 
oma of Public Works, this city, for the quarter 
penditures for that fom-ne hs is Bsa t $709,045 9, 
are wn a 645 do, 
: ggg The — in- 
- expenditures over corresponding six 
see 0, which is said to be 
work done this year in Jay- 
strengthening the 
for additional water 


ganize for the advancement of the rofession, to 
appoint committees whose duty it shall be to re- 
port on special subjects to a future convention, 
and to provide means for publications of- records 
and results. Also to pete the profession by fa- 
yoring legislation which will e it obiigstory 
ua that candidates for the office of surveyor shall un- 
dergo a rigorous examination by a board appointed 
by the Governor—the position being made more of 
an object by pay increased in proportion to use- 
re fulness. Rie SP ce : 

‘ Also with the ultimate end in view of creatin 
in each county the office of county engineer an 
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We solicit and dre to in th 

clliansang tama wtorast Chex tian be romtshed te, ae 
Easton, Pa panes as for 
: : n te t means for su ; of 
:- sarrerar (ie contin Sgro coer na, | "ae wc shania Wt Ee pees 
risvurg), waose easy * : been exts nd two-thirds 
| the location of new roads, to take a8 engi- a water in the Sangamon River ut the ——— yo Sor deer yen 
neer, of the construction or repairs of roads new se works at Ninth avenue 
po : 


and | 
i E recti f bri , the control of Ly -ei been era- 
highways, the erection of bridges oy tm aa ie — Pad 000 
ly. “The ee tae? meters, 
} nedu 


RE 
38 


ii 


‘ 
hi 
| 


E 


., water-works is reported as being lower 
been for several years. 4 
The city of South Bend, Ind., offers for sale, at not 


ei streams and the CRAFTING out of more permanent | jess than par value, $25 000 additional water-works 





et internal i vemen bonds, bearing 5 per cent. f of 
of Y'trust the club may deem the suggestions of Tes somuaiioe on-elaoanmamahinniiaiind, is Fal ean aes ae eietaad tar contact 
entice merit and importance to take some action is mar ot Sarat eee ead requird oi. te 
n them. i the work w as substs tants e 
7. _ he work of the club should not be so much the 8 men are ‘d . n ioen ‘was aay eee! 
i publication and discussion of problems’ The contract for the pew ten-million gallon engine and it is about seventy: 
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t The Caner balan is Shoes to be about 000, including a new engine , and addi-| 
om" gallus daily per capita.” ficial in charge all saber of Ke chee a te 
pein d gave the following information to light will be all the more « 
Herald: ‘Weare now receiving from ninety-three to | in loading and unloading ips. 
ninety-five million gallons of water daily in the It is sometimes necessary to 
which is all the aqueduct can carry, and all that Qcean telegraphic cable, and if it 
it was ever it should. The aqueduct has been | with other cables 
so strained within the past few years that ex- to beén impossible 
ies in ry. Sh ea SO ae Mentity of the grappled . Toavoid the evil | 
pre ee: rome, i all the ; of having to cut spl cable unnecessarily, it is | 


; now to eraploy the telephone on an auxiliary | 
that we receive. As to the filling up of the Forty-second | parallel wire in which the faduntlon saw be sudhelontas | 
pany If the wate ee stare tured to the top of tha reser | roe Sneehie he electricians in charge to read the 

me. ; ‘ ¢ . 
voir it could not, sta there, as the enormous demand aie which may be sent into the cable, and so identify | 
| w : ly rem or i ew . , 
this scarcity of water consists in additional facilities for 5 2 ony enone which - this age i be | 
apply. Wevchastor wr Canty, tor which 6. con. | Gisborne, Superintendent of the Dominion Telegraph | 
“heen given out from this de-| Signal Service, being mentioned as the author. It 
to paving of streets, the re- is no less than to connect America with Asia and | 
vements| Europe, under British auspices, by a system of | 
be as rapidly as which a line from the Atlantic to the Pacific, | 
Phe ee Contes. » we part. ae ee 
5 portion o scheme, a line from Edmontion, | 
Connie saeememe vied onde yt) iy yey Northwest Territory, to Cache Creek, British Co- | 
FOO. He also alludes to the impossibility of making aij | lumbia, remains to be built. A cable from Vancouver 
: without a further tion. The | Island to the Aleutian Islands will constitute the major 
and i ag sowrens for | portion of _ connection bapeoke a a a ee 4 

remainin co! an e arou t 
er wont voee ony El The cables’ of expends, | care. with Britain's hands on the buckle. A cable from | 
tures in the city with gas is treated. The aver- | Japan to Australia, by way of the Kurile Islands, is a 

d the past year for each lamp supplemental part of Mr. Gisborne’s scheme, of great 
ee Haas This year, under bids sent in, the cost | Moment toimperial interests. The consummation of the | 
might reach $17.80, being an advance of $2.92 per | eMtire project would give the Imperial Government fa- | 





those jected proposals cilities for instantaneous communication with the | 

men Sete att the: Be, of sisaS. Gonatadomer cipal me cg act the a sae, ag tates be a - 

calls attenti dangerous ncalcula’ jue a power stands unique in | 

coreiton Market. ete one the extent and remoteness from herself and from each 

A local paper gives the following interesting account her colonies.— Montreal’ Witness. 
of the water-works at Emporia, Kan. : ‘“ It has been stated 


— oe — 
that these are the first water-works put in operation STREETS, DRAINAGE, ETC. 
in that State. We think this must bea mistake. Two; A Philadelphia inventor has taken a step forward in 
least are said to have works. The con- | the warfare against sewer-gas which promises to be valu- 
tract for the works was let to Russell & Alexander, | able. He has added a mercury seal to the ordinary | 
contractors, for $45,236. The contracts, etc., were | water-trap connected with drain-pipes of all kinds: The 
signed in . The water is collected ina ee Se 2 ee ee are with quick- 
supply-well located on the bank of the Cottonwood | silver. cap fits snugly over the pipe, and is surround- | 
River. The well is 25 feet in diameter and 26 feet “lee apne mp ney Lgpatresng- mine 
deep. The price for excava and walling with brick | a tight The so attached to the water-closet 
was $1,750. The test d of water in the well is | or basin that, by lifting the lid, it isdrawn into a side 
nine feet, and it 's estimated to hold about 35,000 | chamber and allows free egress of the contents. By the 
gallons. After pumpi 
well at the rateof 12, gallons per hour. This, it is | placed over the outlet-pipe and its flange subme: in | 
will afford an abundant supply for household mercury, while below the mercury-seal the ordinary 
other The contract pd for works of | water-trap is placed, ae for the ventilati 
sufficient ity to 1,000,000 in 24 hours; but | pipe, which can be to the chimney-fiue or roof, 
it will be a time, in ene, before any such | as convenient. Thusa double door is raised against the 
amount will be needed in the city, as i is estimated that | admission of deleterious gases into the building. 
| caren 
to ample. BRIDGES. 
brick, 32 x 42 feet, with ‘hip’ ‘ 
. A new iron truss bridge is to be built across the 
ee a ee 00 test te The | Watonwan river at Garden City, Minn., to cost $6,300. 
; ; The contract has been awarded for building an inter- 


_ 





ee 





containing engines i with four corre- | county bridge between r and counties, 
ee eeeedine : pumps, winch may be van suaty, or the Octorara at Mercer’s fording. 
See oe , at the pleasure | Chief Engineer Morris, of the St. Paul, Minneapolis 
of in charge, who can connect or disconnect | & Man 


jitoba Railroad Company, has just comp 
them at than a moment’s nation, witha Seeerers plans for the new draw-bridge at Fargo, Dakota. 


7 . Sowadings are stil! being made in the Missouri at Bis- 
on air-ouenp Gnd int, on qurtace otadonens, by wake the marck, in order to in whether it would be better 


high, low 
a . aol ba te a faked cna masthead actin acta ual 
one te tae dike t's 


mand extra in case of fire. entrance the Back Bay 
boilers, each of exfficient ity to drive all four POE, HAS acess Samra compeetion with the same, 
gines and atonce. By this means the is Ross & Lord, for $36,898. 

rored of af unfailing supply, as there are not more aus tandioa te Boston has - 
engines and n are needed for ordinary pur- | tions for walls for 
pone, BAN a-ineiaete ‘pollen teh ta reserve for use in | the extension of the Broadway bridge. The work is to 
case of accident. In connection with the foregoing is | be immediately upon the execution of 
Holly’s hydrostatic sual, which works auto- and to be completed in for the erec- 
ma‘ 5 


& Co., and by the contractors, the 
test sae FS ene es She Hees & hiss San neeeny Oumpeny ae 
ie worker buaketing Slenoeet bonds sold, Stole Seed is < with the J 
on was - to ‘ 
200.” tion railway between oat Fecmen it Vv. at 
tee once. 
ELECTRICITY. Before the end of the year the Chicago, & 
The new Atlantic St. Paul Company own 500 miles of track in Da- 


out, the water flows into the | same movement of shutting down the lid the cap is re- | © 


the | from Johnstown up to R 


the | access to a of undeve’ 


2M 


Work is in progress on the-extension of Bell's Gap 


ju- | road from its present terminus at Lloydsville, Pa., to 
of the improved | Coalport on Clearfield Creek. The distance is 17 miles, 
by those engaged | through a country abounding in coal and timber. 


Colorado built over two hundred miles of railway in 


gs mt a foaity the first Joon ome of 1880. The extensions now being 

ater € | pushed tow completion will make for the entire year 
of similar exterior make, it has hither- total gain of nearly five hundred miles, or more than 
to decide, without cutting it apart,on any other state or territory. 


The construction of the Chicago, Milwaukee & St. 
Paul short line, between St. Paul and Minneapolis, is 
agen pushed forward with redoubled energy, according 
to all reports, and it is expected that the road wiil be 
completed at an early day. 


The Cincinnati, Indianapolis, St. Louis & Chicago 
Company has called for bids on 500 grain cars, the 700 
now on hand being inadequate to the demand. The 
equipment will then consist of 1,950 freight, 12 bag 
gage, 48 passenger, 6 parlor and 4 chair cars and 60 
engines. 

Charles H. Burtis and others have filed articles incor 
porating the New York & Atlantic Railroad Company, 
with a capital of $500,000. The road will commence 
near the corner of Thirty-seventh street and Ninth 
avenue in Brooklyn, and will terminate near Tunison’s, 
on the Coney Island road 


The Fernandina & Jacksonville (Fla.) Railway Com- 
pany, incorporated during last winter, will commence 
the construction of their road at once. The distance is 
22 miles, and the road will make a direct connection 
with the inside line of steamers for Savannah and 
Charleston, thus avoiding the bar at the mouth of the 
St. Johns River. The well-known contractors, Geo. W 
Flower & Co., have the contract and are already pre 
paring to commence active operations. 

The Second avenue line of the Manhattan Elevated 
Railway has at last been completed, and all the day- 
trains now run through from Soutb Ferry to Harlem. 
For several months trains have been running as far 
north as Sixty-fifth street. The end of the road proper 
is at One-hundred-and-twenty-seventh steeet and Sec- 
ond avenue, Harlem, and the sidings extend to the river 
front and to the foot of One-hundred-and-twenty-ninth 
street. Three new stations have been made, at Kighty- 
sixth street, at One-hundred-and-eleventh-street, and at 
One-hundred-and-twenty-seventh street. The entire 
length of the road is a fraction less than nine miles, and 
the running time from Harlem to South Ferry thirty 
three mimutes. 


CHARLESTON, Lil., Aug. 22.—The Tuscola, Charleston 
Vincennes Railroad Company, so chartered, which 
had a great portion of its line from here to Danville, 
fil., graded and bridges built, about four years since, 
but whose then contractor failed to complete the job, 
has again contracted with a construction company. 
Negotiations are going on and are likely to succeed, 
which will make this a link of a narrow-gauge through 


| line from Toledo to St. Louis ; if not, then it will be 


built to Danville, to connect with another trunk line to 
the East and Chicago, Iron and supplies have been pur 
chased for cash, and the track will be laid to a distance 
of fifteen miles as soon as they arrive. Rolling stock is 
also being purchased. 


Illinois still leads all the other states in the number of 
miles of its railroads. This position [linois has occupied 
since 1870, at which time it passed Pennsylvania, which 
previously had been the leading railroad state. The rail- 
way mileage of the former state is now 7,578 : Penn- 

Tvania comes second with 6,068 miles: New York 

‘ollows close behind, with 6,008 miles ; Ohio is fourth, 
having 5,521 miles ; lowa is fifth, with 4,779 miles : 
sixth, with 4,336 miles: Missouri, Michi- 
gan, Kansas, Minnesota, Wisconsin, Texas, Georgia and 
California follow in the order named. There is no state 
or territory which is totally devoid of railroads, thongh 
Montana territory can boast of but ten miles of com- 


The Baltimore and Ohio Railroad Company is building 

a railroad from Somerset, in the southwestern part of 
Pennsylvania, up to Johnstown, in Cambria County. 
There is said to be now aes a strip of new road 

gdewry, and as there is alread 

a road provided for from the latter point to Smethport, 
where the New York & Erie Railroad runs to, it is 
by some that this scheme is one by which to 


- | give Baltimore & Ohio Railroad Company a through 


connection with New York via the New York & Ejie 
Railroad. A Mey railroad man expressed the 
opinion, however, t the a is more likely in- 
tended to give the New York & Railroad Company 
loped coal areas owned 


territory 
The | by that company in Elk and adjoining counties. 


The contract between the Black River Railroad Com- 
pany and the Cb & Northwestern Railway Com- 
ey has been by both The agreement 

ee eens eee and tie the road as sur- 

between N and Nerrillan Junction, and 
the latter is then to iron the road and put on a sufficient 
of rolling-stock, and the whole is to be finished 
prmmennr sob 3 days from the date of contract. There is 
also said to an understanding between the parties 
thet if a bridge can be built across Black River, a mile 
west of Neilisville, as pany dy, estimated by the Black 
River Railroad Company, Chicago & Northwestern 
eae it the Ba run nye gee up —_ the vil- 
Black River Company give right of 

way and grade and tie from the river to the bridge. 

A despatch from Waseca, Minn., says that the officers 
of the Chicago and Northwestern have ob- 
tained the consent of the Sioux Indians to make a - 
n = 


i 





construction trains 
Huron, leaving only about 
which space is now all under construction, and will 
completed doubtless and in operation to Fort Pierre by 
October. 
A tch from Quincy, Ill., says : 
yors gone out from here to com 
= oa. Manoa and Pacific 
tween Milan, in San = 
Grundy County. 


“A of sur- 
survey of 


a point it 185 miles west of this city. ane 
understood to. what point the Wabash ex - 
mately to carry this line, but the general impression 
seems to be that it will be made to tap their main line 
at or near Albany, Mo.” 


Advices from say: ‘A contract has been 


3 Panama 
signed in Guatemala for the extension of the San Jose | © 


& Escuifitla Railroad to the 
45 miles. The contractors are William Nanne and Louis 
Schlesinger, who have successfully completed the 
section referred to, which runs from the a oe 
of the republic to Escuintla, a distance of 38 m e 
contractors represent a California company, and have 
abundant means to accomplish their present contract, 
which they can easily do in 18 months, The Nicaragua 
Railway is being rapidly built, the grading nearly 
com from Corinto to-Leon, the ete., 
on the ground, and it is certain to be open for traffic 
within a few months. Colonel Morris, the contractor 
and chief engineer,has recently arrived from New York 
and is pushing matters e: tically. One important 
feature of these two enterprises is that they are built by 
American capital, with American plant and rolling 
stock, and American management.” 


At the recent commencement exercises of Stevens In- 
stitute, Hoboken, N. J., one of the interesting features 
was es remarks made by Hora Allen, 
who was introduced to the audience by Prof. Morton as 
the Nestor of American engineers. Among other things 
he said that the first locomotive brought to this country 
was purchased by himself for the Delaware & Hudson 
Canal Company. This engine, the first to draw a rail- 
road train on this continent, was run for the first time 
on the road connecting the Lackawanna coal fields with 
tide water by way of the Delaware & Hudson Ca- 
nal. It was the first road of any consequence to adopt 
locomotive power. Mr. Allen gave a Ce descrip- 
tion of the scene ; how he mounted the engine alone, 
placed his hand boldly upon the lever of the throttle, 
and pulled the valve wide open, resolved if he went 
down to go manfully. He took an honest pride in being 
able to present to the audience the man who owned the 
hand that opened the valve of the first locomotive on 
the continent, and who took the first ride on the first 
railroad. This — trip was made at Hones- 
dale, Pa. Aug. 8, 1829. 


ital, a distance of about 


——_000 —— 


BIVERS AND HARBORS. 


The channel of the mouth of the Fraser River, Cana- 
da, is being dredged so as to admit the largest steamers. 


Surveys for the proposed tunnel under the St. Law- 
rence are deg | satisfactorily under the supervis- 
ion of Walter S ey, civil engineer. It is probable 
that borings will be begun forthwith. The money nec- 
a. for the building of the tunnel has been sub- 
sc: 


The sand-bar on the opposite side of the river from 
Dubuque, Iowa, is a serious matter. It ex- 
tends about 200 feet from the shore into the river, and 
in places is only about a foot below the surface. The 
ferryboat manages to work through by keeping a way 
plowed open. 

The Toronto Mail has the following: ‘‘At last, appar- 
ently, Toronto is to have a dry , and a company, 
backed by some of the most substantial men of the city, 
is getting under weigh. Thirty thousand dollars is the 
amount of capital to be invested, and the dock is to be 
situated at the mouth of the Don.” 


The contract for building a dam for the deepening of 
the channel of the Missiastppi River at Alexandria has 
been awarded to the Patterson Bros., of Keokuk. The 
contract calls for 4,000 square 
many yards of brush, for w vy 

about $1.50 per square yard. Work is to be begun 
about the Ist of Se ber, and will be pushed forward 
as ye! as possible. The appropriation for the work 
is $10,000, and will, no doubt, be found adequate for 
the improvement needed at that place. 


Arrangements are nearly completed for the 
removal of the bar in Buttermilk Channel, New York 
Harbor, and the work will be pushed forward with 
wae This bar, which lies about thirty feet from shore, 

nm Hamilton and South ferries, is some forty feet 
wide by six hundred feet long. It has long been a seri- 
ous obstruction to the na tion of Buttermilk Channel 
and its removal on the heels of the removal of Diamond 
Reef, will be of incalculable service to harbor naviga- 
tion. General Newton has charge of the work, and an 
appropriation of some $60,000 has been made for the 
purpose. 

The New Orleans Picayune of the 18th has the follow- 
ing: ‘‘ The ship Importer, now at the bar, an in- 
teresting point to hght in the fact that although a pay- 
ing freight for her can he obtained at Pensacola, her 
draft of water when loaded with timber would exceed 
21 feet, the outside draft that can be taken out of Pen- 
sacola. She is therefore compelled either to wait here 
for cotton or go to an Atlantic port. New Orleans is 
the only port of importance in the United States where 
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the Great Eastern can enter and moor 

earl st ee of tide. The 

deck sh 1,447 tons register, 192 
beam, and 23 feet 9 


Carson, 
ae ane for a new Pres! 


suing year. Col. Mendell estimates 
coding Fen. expended on work during the fiscal year 
June 80, 1882. 


their report at the board to da 


was that the water stretch is admirably a 
navigation intended. 
from Georgian Bay to 


Seventy locks will 

By the Welland 
Canal there are only twenty-seven, forty-five feet wide 
and fourteen feet deep, while in. the Trent the locks 
built is one hundred and thirty-three feet long, thirty- 
three feet wide and five deep. Whether this difference 
in width and depth does not more than compensate for 
the longer distance is a question on which commis- 
sioners did not feel able to pronounce an ion. The 
value of the canal to the surrounding country, which is 
one of the finest. in Canada, and so near Montreal, if 
built, would, in the opinion of the commissioners, be 
very great. They recommend that estimates should be 
prepared of the cost of deepening the canal to nine feet, 
so that barges canrying twenty thousand might 
be able to pass through. On whole, they think most 
favorably of the project.” 


General Gillmore’s preliminary report to the Secre- 
tary of Waron the proposed canal project from St. 
Mary’s River to the Gulf of Mexico imparts information 
long needed. The limited amount of a tion 
= sottied. ie the jole inv _ It is not a 
ni , in udgment o general, that 
St. y’s River is superior to the Satilla for the im- 
m. An e of the 


for the purpose of rmin- 
artificial harbor. the 


provement of ship navi 
gulf coast is recomme: 
ing the best site for an 
surveys favor aroute that would take in 
miles of river navigation and 122 miles of 
with some thirteen miles of deep water from the bar to 
entrance to i 

statute miles, and the cost, at lowest estimate, $50,000, 
000. The ascent from St. Mary’s would be made b: 
seven lift-locks, each fifteen feet to the summit level, 
108 feet above 


than 

Paris Congress for the Panama + 
Inland there will be two locks, each of 10 feet lift, the 
level of the Gulf being reached five locks of 15 
and one of 10 feet. From the of the canal to the 
deep water of the Gulf, a channel will have to be ex- 
cavated and ted by jetties. The 
to be derived are considered. The i 
leans to New York will be shortened 497 miles: 
from New Orleans to Liverpool, 412 miles. This would 
be a gain of one and a half days for and for 
sailing vessels ve 
nance is ably 
canal tolls is discussed with 


twenty-eight cents per ton toll, the profits will ‘be 
than half of one per cent. of the orginal cost. 


éxincigpitais 
BUILDING. 
A glucose factory, for which $500,000 have been 
subscribed, will be built at Ithaca, N. Y. 
A brick elevator, capable of holding 2,500,000 
bushels, is being erected at Brooklyn, N. Y. , 


The Board of Education of Moorhead, Minn., is to 
build one large and five small school-houses. 

Mr. D. K. Dean, of Erie, Pa., is the architect of the 
new town-hall at Franklin, Pa., to cost $12,000. 


Mr. D. K. Dean, of Erie, Pa., is the architect of the 
non eee at Edinborough Pa., which is to cost 
$15,000. 


A hotel is to be built on the spot where Montgomery 

fell when lead the charge on tie Citodel of Hecke: 

Can., in 1775. 

Mr. Frank E. Davis, architect, of Baltimore, is 
” school-house Lancaiber, 


pettng oe for a new , at 
, to cost $10,000, 

Russell & Co. have exca for a brick 
Ee eee ey ahs is to SAB by OO Tost 
and four stories high. 

The Board of Education of this city will erect a brick 


school 50 by 87 feet, at a cost of about $80,000. 
D. J. Stagg is the architect. : 


One of the largest grain elevators iti the country has 


teens and 
Ghipcanet, | building will cost about 


Ave. 28, 1880, 


a — 


Tt cost $150,000 ang 


Md., a Station is to be built 


ang a of Messrs, 


Bt Paul, Minnsspelieds ecient 
stories in height. ee: 
progressing on the removal of th 
etc., occupying the site of the pepectins 
geaant Chicago, Milwaukee & St. Paul at Elgin, 


It is said that Kidder, Peabody & Co., of Boston, h 
a lot of land on Sewall place, u S white 
Y propose to build a large and costly banking-house 


for their own use. 
Mr. Charles L. architect, of Baltimore, is pre- 
ibyterian church, to be 
, Baltimore County, Md., 35 by 60 
feet: cost, $4,000. ‘ 

Steward & Stevens, No. 180 North Sixth st 
pene nye have secured the award for Gurelhing ts 
iron- the fifth floor of the new post-office build- 
ing at Boston, Mass. 

A site 7 been selected for eee ten new 
buildings, for manufacturing purposes, on Albany street 
Boston, Mass. The md measures 640 by 75 feet 
The estimated cost is about $175,000. . 

The Knickerbocker Ice Company of New York will 
build a large number of new ice-houses along the Hud- 
son, to prevent be’ caught as it is this year witha 
short supply. One near Coeyman’s will have a 
capacity of 14,000 tons. ; 

The West Side & Yonkers Railroad Company will 
build an iron and brick locomotive house, 66 feet square, 
on avenue, near Mecomb’s Dam Bridge; cost, 
$9,000. Also a frame car-house, 40 by 405 feet: cost, 
$8,000; architect, A. P. Boller. ; 

The New York Central & Hudson River Railroad 
Company will build a eee shed at the foot of Sixty- 

North River. It will be 98 by 420 feet, and 
cost ,000. The same company will also erect 
two, five and six story, brick warehouses, 
feet, on Twelfth avenue, each to cost $90,000. 

Mr F. A. Caulkins, architect, of Buffalo, N. Y., has 
the following work in hand: Seven-story office building, 
for Jas. P. White, cost, $175,000; alterations and addi- 
tions to old Unitarian church, cost, $86,000; new Pros- 
pect avenue Baptist church, cost, $30,000; Marine Bank, 
cost, $25,000; malt-house, for Wm. W. Sloan, cost, 
$19,000. 

Earl 


og last week the corner-stone of the new St. Leo 


Church,in Twenty -eighth street., between Fifth 
ity, was laid. The new 
000, It will measure 50 by 


feet high. The facing of the church will be 


church, 105 
of Belleville and Dorchester stone. 


progress, and will cost about $1 x 
000. Mr.8. J. F. Thayer, of Boston, is the architect. 

completion of the new custom-house 

have been awarded as follows: 


and iron lathing 
y of Mt. Vernon, 
Davidson & Co., 

to the 


— e030 
CONTRACTING, MISCELLANEOUS, ETC. , 
The contract for supplying two thousand barrels of 

Portland cement for the M Gas Co.’s new tank 
was awarded to J. B. White & of 23 Liberty 
street, New York. 


Edge Moor Iron Works are wor! double turn, 
illuminated 


light. The Fil 


B tracts keeping the ° 
ing at its fae” cupactty. ms Bae: 


The famous New York iron mine, owned by Samuel 
J. ae to pore one the era poe 
Company’s compound com o horse- 
power. are also building compres of the same 
aoe or in St. Louis, ambus, Ohio, snd Han- 
nibal, Mo. 

The demand for yar silicate paint continues to 
steadily increase, and it has been for the U. 8. 
Patent Office. houses at New and Key 

Wiilard Asylum, 
Fleming, 283 Liberty street, New 
York, is sole agent for the United States. 


Mr. D. W. Gibbs, of ee ree for 
the new court-house at ., which is to cost | closed 
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~ Comebenan ‘progress hes been tan! on the 
caisson of the Hudson River Tunnel since our last 
visit. It was launched in the early part of the 
week, and now rests upon the six shoes suspended 
from the rods, as described in our issue of Aug. 
21. The interior, after having been thoroughly 
calked, was given a coat of asphalt, making it per- 
fectly air-tight. The braces of the coffer-dam on 
which it rested while in course of construction, 
have been cut away, so that no difficulty will be 
experienced in lowering until the bottom of 
the excavation is reached, when the air- 
pressure will be put on and digging commenced. 
When completed, the caisson will weigh about 
four hundred and fifty tons. It is nineteen feet 
high, and the exterior dimensions of the bottom 
are twenty-five by forty-two feet. The interior 
measurement of the arc is seventeen feet, with a 
radius of twenty feet and four inches, being not 
quite a complete semicircle. The roof, or angu- 
lar inclosure, is twenty-two feet in length, and 
at the bottom twenty-five feet in length. The 
two air-locks in the roof have been fitted, 
so that the connection is air-tight, and the 
only work remaining to be done on them is the 
placing of the covers. The whole will be finished 
early next week, when the work of excavating 
from the interior will begin. Those in charge can 
give no data in regard to the time needed for reach- 
ing the break, as they do not know what obstacles 
may be encountered. Mr. Haskin is confident, 
notwithstanding the opinion of eminent engineers 
to the contrary, that the caisson is of ample 
strength and will perfectly answer the purpose for 
which it was designed. . 

rn ee 


ADVERTISING PUBLIC WORKS. 


We wish to call the attention of city engineers 
to the value of advertising the construction of pub- 
lic works under their charge in the columns of EN- 
GINEERING NEws. In some cities this is not pos- 
sible, as the publication of city contracts is limited 
by ordinance to certain papers, and in others, the 
time of advertising is so limited that it can be 
done only in a local daily. Butof the thousands 
of villages, towns and cities in the Union, these 
are only exceptional cases, and the time will come 
when the mistake of this policy will be seen and 
corrected by the councils that now do not give the 
subject even a passing consideration. 

In every considerable community there are roads 
to be built or paved, sewers, drains or ditches to 
be constructed, bridges, water-works, public build- 
ings, to be erected, and oftentimes river or harbor 
improvements to be made. The usual method in 
constructing public works is to advertise for bids in 
a local paper, and to accept the lowest responsible 
one offered. In large cities like New York, Phila- 
delphia, or Chicago, where namerous and_respon- 
sible contractors are always represented, in person 
or by agents, this is mainly all that is necessary; but 
in lesser cities and notably in towns and villages, 
advertising only in a local journal for bids is toler- 
ably certain to subject the places advertising to a 
large increase in the cost of the work over what 






















































contractors living in the 
large cities who, having all the capital and plant, 
added to extensive experience, to enable them to 
work to advantage, are eager to bid for public 


work in any part of the country, and through 
their competition parties are insured the lowest| Commencing, as it were, on the westerly coast | P. per mile of beach, 
‘Prices, best of work, and most expeditious pros-! of America, in the Pacifle, the tide sweeps west-| BROOKLYN, Aug, 31, 1880, 


ecution of the job in hand, the latter — ciecanitien ward, Adenia at greater or “csser intervals its 
being based on the ability of the engineers in| attracting force, across this ocean, piling up in the 
charge to perform their duties properly. , Chinese rivers, and passing across the Atlantic to 
Now, to secure this desirable competition, it} make the formidable 45 feet tides of the Pata- 
needs no lengthy argument to prove the value of | gonian Coast, part of its force returning below Cape 
making a single journal, patronized by contract-| Horn to the starting point. 
ors in every city and town in the land, the medium| The same phenomenon occurs in the upper At- 
of communication between them and the parties; lantic, but in connection with the reacting wave 
who are about constructing public works. For} from Patagonia. The Pacific tide finds an outlet 
nearly five years ENGINEERING News has labored | northwesterly, in the line of resolution of the forces 
to build up the business of advertising contracts | acting northerly and westerly, from the vicinity 
for all kinds of public works. At first it was done | of the Cape of Good Hope; and the axes of this 
gratuitously; and tu search several hundred news- | independent wave, following the submarine chan- 
papers per week for contracts involved a large} nels, impinges against Maine and Nova Scotia, 
expense in newspapers, labor and composition | piling up the 60 feet tides of the Bay of Fundy, 
that probably has never been appreciated by our | and thence is deflected across to the English and 
readers. But perseverance brought its reward; | French coast to form the St. Malo tides of 50 feet. 
our columns of proposals are now paid for, and| In its swift passage through the ocean, acting as 
thousands of contractors, from Portland to Gal-|a succession of vertical displacements, section by 
veston watch eagerly each week for the| section, the tidal wave does not produce distinct 
coming of ENGINEERING NEWS with its budget of! currents, and is transformed into a ‘“ wave of 
news of new constructions from every state in the | translation” when it strikes shoal water and coast 
Union. The government, without any further so- | beaches. 
licitation on our part than a fair representation of| Our tides are then the joint product of the great 
the merits of the case, authorized our journal to be | independent Cape of Good Hope wave and the 
placed on the official list of papers for} normal westerly tidal wave, and are affected by 
advertising Government work in, and we/the great ocean currents, the northerly Gulf 
can now say that we publish the largest and most | Stream, and the southerly return coast and deep 
varied list of government proposals of ‘any journal | sea Arctic currents ; and by the prevailing winds. 
in the United States. In the past two years we There isa singular uniformity of time for the 
have been favored with increasing patronage in | flood tide, from Key West to Newport, modified 
city advertising, and that it has been satisfactory | by local causes on the sea board, which retard it, 
is best attested by the continuance of that patron- and reduce or raise its impact height, according to 
age by the same cities. Our last advertisement | well-known hydrodynamic laws. 
from the enterprising city of Grand Rapids, Mich., | The same wave will reach its height, taking a 
was telegraphed us in full, so as to insure itsinser-| single case, as follows: Key West, 2:59 a. m.; 
tion in time, and we have been assured by city en-| Fernandina, 1:59; Savannah, 1:30; Hatteras, 1:19; 
gineers that they have saved a large per cent. of |Cape Henry, 2:06; Cape May, 2:30; Barnegat 
cost in constructions by the publicity we have} Inlet, 1:25; Sandy Hook, 1:42; Fire Island, 1:29; 
given their proposed works. We claim, therefore, | Montauk Point, 2:30;, Newport, 1:55; while it is at 
the careful consideration by city engineers of the | Nantucket 6:34; Boston, 5:47: Portland, 5:32; East- 
following: ENGINEERING News is the only journal | port, 5:19. 
in America making a specialty of contracting in-| Its mean hight also shows relative forces: at 
telligence; it is read by more contractors than any | Key West, 1.4 ft.; Savannah, 7; Hatteras, 2; Cape 
other single journal in America; its rate of ten Henlopen, 3.5; Cape May, 4.8; Sandy Hook, 4.8; 
cents per line, per insertion, or one dollar and) yontauk Point, 2; Newport, 3.9; Boston, 10.6; 
twenty cents per inch, is so low that it is hardly Portland, 8.8; Nantucket, 3.1. 


worth considering in the expenses of a city or} This result is still better illustrated in the tidal 


town of any size; it will, by the competition it speed and rise in the bays and rivers, and Long 
insures, save its patrons a large percentage of the Island Sound, in which the wave sometimes con- 


cost of work advertised only in local journals; tinues to flow long after the coast wave has sub- 


and, lastly, it is the only civil engineers’ journal) .i4.4  1¢ expends its force several feet above the 
in America, and, as such, claims their support to normal crest. 


render it still more efficient for its work. We : 
: . : Facing the east, the New Jersey coast has a 
hope, therefore, you will present its merits to your A ‘laa cantiecaniiiennsntediints foeen ton 


city or town councillors, and when you have : 
: t. | Steat wave, which travels nearly due west toward 
—_ ee eee 0S Oe it, as it is deflected from the central axis of the 


house, let the contracting world know of it 


7 : i main Atlantic north westerly wave; and at Barne- 
coe fal can vecd ea eges apa me gat does not differ much from Sandy Hook, though 


Sekicoegciasiiuinii the shoals, east of Cape May, materially retard its 
arrival there. More or less affected by the direc- 
tion of the winds, it strikes the beach at right 
Down at such a seaside resort as Ocean Grove, | angles, or nearly so, producing the magnificent 
where the superb power of the tidal wave is seen | spectacle of wave force, which attracts along this 
in the fascinating and perpetual roll of the surf, } beach the annual hundreds of thousands of visitors 
and where crowds of visitors are content to spend | and a princely investment of capital. 
hours in gazing at the spectacle, varied with an| Observations taken a short time ago, on half 
occasional art study of some beautiful Methodist | flood, to determine the wave speed, showed on a 
nymph, in her classical costume, the question is| mean of thirty waves an average of nine seconds. 
frequently asked, ** where do the tides come from, | as the interval between each ; few being less than 
and what is their comparative time of arrival on | seven seconds or more than thirteen. As a rule, 
such a coast as this ?” there were three crests in motion at once within a 
The answer involves the notice of grand and | distance of about nine hundred feet ; the height of 
simple hydraulic principles, which control tidal | the outer crest, about seven feet, and of the inner 
motions. ; crests, about four and a half above the billows. 
The same diurnal tides illustrate the effects of | The mean velocity of translation was then about 





TIDAL NOTES. 





. | solar and lunar attraction and earth rotation, and | 3314 feet per second ; the impact on the beach slope 


the laws of transmission under impulse. Nerrly | produced about six feet rise in sixty ; the quantity 
every twenty-five hours the double water spheroid | moved by each wave was about 75 cubic feet per 
makes the circuit of the globe, with positive and | foot face, but the quantity actually delivered was 
a waves, flood and ebb, traveling about | about 15 cubic feet ; at a speed of 2,000 feet per 
1,000 miles per hour. minute this is 56 H. P. per foot face, or 295,680 H. 
Nassav, 



























































PERSONAL. 

The directors of the Mexican Central Railway 
Company have elected F. de Funiak General Man- 
ager. 
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He was considered by Major Mansfield, Captain 
W. H. Heur and other commanding officers a 
faithful and energetic officer. Upon the comple- 
tion of the government work at the Sabine River 
he embarked in business on his own account. 


Herbert Steward, Esq. of the N. Y. office of the | Visitors to the convention of the American Society 
same firm, is enjoying a vacation at his native | at New Orleans, will remember the active part 


place, New London, Conn. 

William P. Shinn has commenced a suit against 
Andrew Carnegie, of the Edgar Thompson Steel 
Works, Pittsburgh, Pa., for $350,000. 

Charles T. Jackson, M. D., of Somerville, Mass., 
who disputed with Prof. Morse the honor of hav- 
ing invented the electric telegraph, is dead. 

United States Assistant Engineer L. E. Cooley, 
has been transferred from Nebraska City to the 
charge of river improvement at St, Charles, Mo. 


Sullivan Haslett, C. E., lately Resident Engineer 
for Clarke, Reeves & Co. on the construction of the 
Metropolitan Elevated Railway, after several years 
of arduous and confining labor, is taking a much- 
needed rest at Southampton, L. I. 


Information has been received that Colonel Ste- 
phen Chester, brother to the late Chas. T. Chester, 
electrician, of Canal street, is detained in Peru 
from the effects of a fall into the hold of a steam- 
ship. Three of his ribs and his collar-bone were 
broken. 

A dispatch from Joliet, Ill., dated the 24th ult., 
says: Hon. Thomas Williams, of Dupage township, 
died this morning. He was very wealthy, and one 
of the contractors of the Illinois & Michigan Canal. 
His funeral was held Thursday forenoon at his 
late residence. 

Mr. Randall Roberts, an old and experienced 
railway engineer in India, will make a preliminary 
survey of Rapid City, Souris & Rocky Mountain 
Railway, in the interests of some English capital- 
ists who feel disposed to take stock in the enter- 
prise if a favorable report of it is received from 
Mr. Roberts. 

The dir ectors of the North British Railway have 
appointed Mr. W. H. Barlow, C. E., President of 
the Society of Civil Engineers, to prepare plans 
for the reconstruction of the Tay Bridge. Mr. 
Barlow was one of the commissioners appointed 
by the Board of Trade to inquire into the cause of 
the disaster. 


The following officers of the New York, Lacka- 
wanna & Western Railway were elected recently: 
Samuel Sloan, President. Executive Committee: 
Samuel Sloan, P. R. Pine, Benjamin Clark, George 
Bliss, Jay Gould, Russell Sage, and Solon Hum- 
phreys. Surveys were approved. The work of 
constructing the road-bed will be begun at once. 
Ground will be broken at Binghamton, and the 
work will be carried westward in the meantime 
through Elmira to Buffalo, and the branch line to 
Rochester will tap the main line at Danville. 


Cyrus A. Hubbard, C. E., died Aug. 28 at his 
father’s residence in Concord, Mass., after a very 
brief illness, with typhoid fever. Mr. Hubbard was 
for several years connected with various profes- 
sional enterprises in and about Indianapolis, Ind., 
but for the past two years had been employed in 
the N. Y. Custom House, and at the time of his 
death was in charge of the correspondence of the 
Law Division. He was an earnest, faithful and in- 
telligent worker, and will be sadly missed by a 
large circle of associates. He was deeply inter- 
ested in military matters, and. had just been ap- 
pointed Adjutant of the 13th Regt. N.G. S. N. Y., 
having previously been Inspector of Rifle Practice. 


Mr. James A. Hayward, member of the Ameri- 
can Society of Civil Engineers, was drowned last 
week about three miles off the shore of Padre 
Island, Gulf of Mexico, by the capsizing of the 
schooner Amadeo, of which he was part owner. 
Mr. Hayward, who is a native of the state of 
Michigan, was, until the 30th of June last, a 
United States assistant engineer on harbor and 
river works upon thecoast of Louisiana and Texas, 


which Mr. Hayward took in making the meeting a 
pleasant and profitable one for them. He was at 
that time an assistant engineer under Major 
Howell, in charge of the United States government 
work at New Orleans. 


CORRESPONDENCE. 


UNITS OF MEASURE ON THE N, Y. STATE 
SURVEY. 
Boston, Aug. 28, 1880. 
Eptror ENGINEERING NEWS : 

In your leader of Aug. 7, on the N. Y. State Sur- 
vey, I have read with surprise your comments on 
the units of measure employed ; for they give the 
impression (perhaps an incorrect one) of a fault- 
tinding spirit and of careless writing. For the sake 
of fair play will you allow me to present the facts 
in a different light ? 

The New York State triangulation is to connect 
points near the Hudson River, determined by the 
U.S. Coast Survey, with points near Lake Ontario 
determined by the U. 8. Lake Survey, both of 
which use the meter as standard of length. There- 
fore the obvious thing for the N. Y. State Survey 
to do is to adhere to the meter as its unit. That is 
the unit of the world of science, and anything 
which aims at scientific accuracy naturaliy adopts 
it. This survey is not made for the present hour 
only; another such will not be required in fifty 
years. As the opinion is widely prevalent that the 
metric system will be familiarly used in the United 
States within that time, it would be short-sighted 
policy to make no provision for what is expected. 

Out of the number of our citizens who have 
made a study of the metric system, those that de- 
sire its introduction are not few ; out of fifty mil- 
lions population, the number who have formed an 
intelligent opinion may be spoken of as ‘‘ the few.” 
‘*To inform the many,” no English measures exist 
which come nearer to being “intelligible” than 
‘‘inches, feet and yards;” if those be not intelligible, 
the N. Y. State Survey is not to blame for their ob- 
security. In the tables of geographical positions 
there is a column of distances in miles, which, for 
such lengths as mostly occur there, is adapted to 
convey a better idea to the average citizen than 
the use of any other unit; 100,000 feet, 35,000 yards, 
or 1,600 Gunter chains would give very little idea 
to most men, but 20 miles we all have some con- 
ception of. That the meter and the mile are ‘“ in- 
commensurable ” is an argument in favor of put- 
ting both into the table rather than against it ; one 
would be enough if the other could be obtained 
from it by a mental calculation, 

As for your complaint that three decimals of the 
mile are not enough, I observe that that is one 
more place than is given in the mile column of the 
U. S. Coast Survey tables of geographical positions. 
May it not be thought that engineers who are old- 
fashioned enough to use the mile will be satisfied 
to get within five or ten feet of accuracy? F. B. 


ENGINEERS’ SOCIETIES. 


THE AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS. 


A regular meeting of the American Society of 
Civil Engineers was held at 104 East Twentieth 
street on Wednesday evening. Mr. Chas. H. Has- 
well presided. Acting Secretary Croes read a pa- 
per by J. Vincent Browne, C. E., on ‘“‘ The Harbor 
Improvements of Quebec,” and also one by L. G. F. 
Bouscaren, Chief Engineer of the Cincinnati 
Southern Railway, entitled ‘“‘ Record of Experi- 
ments in the Strength of Wrought-iron Columns,” 
in which Mr. Bouscaren shows that of the formu- 
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lx for computing the strength of columns of Rn. 
kin and Gordon, that of the former is the more 
correct and reliable. Both of the papers read were 
very fully illustrated by diagrams, Mr. Browne's pa- 
per being also further illustrated by large photo- 
graphs. The death by drowning of J. A. Hay- 
ward, a meniber of the Society, was announced 
by the Chairman, and a committee appointed t, 
prepare a memorial of the deceased. The (om- 
mittee on Memorial appointed at the Convention 
asked for more time, which was extended to 
January next. The balloting for members result- 
ed in elections as follows: 

i Rertagra diaries of Seman’, Belin 
Queensland, Australia. 


John F. Barnard, Gen. Supt. Kansas City, St. Joseph 
& Council Bluffs R. R., St. Joseph, Mo. 

Redmond J. Brough, Engineer and Manager, Toronto 
Water-Works, Toronto, Canada. 

Cyrus B, Comstock, Major of Engineers aid Bvt. Brig. 
Genl., U. 8. A., Lake Survey Office, Detroit, Mich. 

James L. Frazier, Resident Engineer, Elizabethtown. 
Lexington & Big Sandy R. R., Morehead, Ky. 

Robert B. Stanton, Resident Engineer, Cincinnati 
Southern Railway; Madisonville, 0. 


After adjournment, the ‘* Graphic Trigonometer 
of Mr. Edward P. Adams, of Boston, was exhibited 
and explained by the inventor, and was examined 
with a great deal of interest by the members pres- 
ent. 


THE PROPOSED ADDITIONAL WATER SUP. 
PLY OF NEW YORK CITY. 


It required nearly one hundred years for the city 
of New York to make up its mind to take water 
from the Bronx and Byram rivers. In the course 
of the coming week ground will be broken to 
carry out a plan that was submitted to the fathers 
of the grandfathers of the present generation. The 
fathers of our grandfathers entertained the project, 
our grandfathers turned it over and gave it con- 
sideration, but our fathers decided to build the 
Croton Aqueduct, and did it. They were broad- 
minded, liberal-thinking men who conceived and 
built the Croton Aqueduct. There was reason at 
the time they planned and executed the work to 
believe that the fruits of their labor would be 
ample for the wants of New York City for a hundred 
years tocome. A quarter of a century had hardly 
slipped by when it became evident that broad and 
liberal as had been their intentions they had not 
grasped the immensity and grandeur of the future. 
They did not anticipate so vast an increase in popu- 
lation as was shown in the next twenty years, and 
they underrated the increased consumption which 
has been the result of modern improvements and 
the large demand for commercial and manufact- 
uring purposes. And certainly they, being fru,al 
people, never thought of the item of waste. When 
the Croton Aqueduct was commenced the popu- 
lation of the city was only 300,000. Work 
was begun in 1837, and the city celebrated 
the introduction of Croton water on the I4th 
of October, 1€42, nearly thirty-eight years 
ago. It was not until 1866 that additional 
demands for water required the construction 
of storage reservoirs in the Croton water-basin. 
With the exception of the high-service works at 
High Bridge and at Ninety-seven street an Ninth 
avenue, the city has done nothing to obtain an 
added supply, and the expenditure of money in this 
direction has, up to the present time, only been 
for maintenance. It has long been evident that 
steps must be taken to obtain a greater supply. 

THE BRONX AND THE BYRAM. 


Thus it comes about that after a lapse of nearly 
a century the Bronx and Byram rivers are turned 
to again for aid to meet the necessities of the people. 
It is but fair to remark that when the aqueous flow 
from the Bronx und Byram water-sheds shall have 
been contributed to the city’s use the great problem 
will not even then be solved. The issue will only 
have been temporized with. A sop will have been 
thrown to Cerberus. Theéupply for this new source 
will only be about twenty million gallons a day. 
The daily consumption of water has been in- 
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gallons a year, and, in view of the improvement is 219 acres. 
in business and the growth of the city, the ratio will 
probably be much greater hereafter. From this 
datum it will be readily seen that ten years hence 
at the furthest the city will be crying, as now, for 
more. Unlike many public worksof the city, such 
as parks, roads and municipal buildings, the water 


service is a source of direct revenue to the treasury, | osition was to build a brick and stone aqueduct, 


so in approaching the consideration of a new such as the Croton, but the lay of the land being 


water supvly the matter may be taken up without | unfavorabe for masonry conduit it was decided to 
special reference at firsttotheoutlay. The Bronx | use an iron pipe. This pipe will be 48 inches in 
River has its source in the rocky hills that form | diameter, and starting at Kensico storage reservoir 
the southern boundary of the water-shed of the will continue to the distributing reservoir along the 
Croton. The small streams that form it take their | line of and near to the Harlem Railroad to Williams- 


brought in its natural channel to the Bronx, 
BRINGING THE WATER TO THE CITY. 


creasing for the last decade at the rate of 2,000,000 | fined will be about 280 acres. Their present area 


rise in the towns of New Castle, North Castle and | bridge. 


It has been decided to locate the distribu- 
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jnew wards now draw their supply from Croton, 


The water from Rye Lakes will be | that amount now taken will be saved for the more 


Before at- 
tempting to explain how the Bronx supply will be 


| thickly-populated parts of the city. 


Having thus given some idea of the nature of recruited from the Byram watershed, it will be well 
the supply and how it will be gathered and con- to take a glance at the accompanying map. By 
trolled, itis in order to present how the water will be | reference to it, the relative positions of the water- 
brought to the city. The first and original prop- | sheds of both streams may be seen, the line of the 
| conduit and the locality of the Williamsbridge res- 


ervoirs. 
THE BYRAM SUPPLY. 

In utilizing the waters of the Byram, the chief 
consideration has been the interference with the 
water rights owned in Connecticut and the conse- 
quent cost implied by their necessary destruction. 


| Attention will be given to that further along in 





MAP SHOWING THE BRONX. AND BYRAM RIVERS 


AND THE LINE OF SERVICE. 


Mount Pleasant, Westchester County. They head | ting reservoir near Williamsbridge, where is found | this report. The Byram has its headwaters in the 


in the ridges which divide their waters from Croton 


favorable grounds for the purpose. 


The distance | 


on the north, Sawmill River on the west and from Kensico tothe reservoir is 80,300 feet or 15.2 





State of New York, Wampus and Byram ponds 
being the fountains. The river flows about five 


Byram River on the east. The Bronx thus flows) miles, The surface of this reservoir will be 180 miles through the State of New York and then en- 
southerly, and, receiving the overflow of Rye Lake, | feet above tide, or 65 feet higher than the water in | ters Connecticut and empties into Long Island 
near Kensico, centinues through the valley through the Croton Aqueduct, near Jerome Park, and from | Sound at Portchester. Its watershed adjoins that 
which also passes the Harlem Railroad, and dis-| it will be drawn the supply for the new wards | of the Bronx on the west, and its water can be di- 
charges itself into the sound not far to the east-| south of Williamsbridge. As just stated, the sur- 


ward of Hell Gate. The plan adopted to utilize 
the waters of this stream is to ouild a dam near 
Kensico. Nature has at this point, which is three 
and a half miles north of White Plains, placed 
buttresses for the dam. Two great hills project 
their abrupt fronts toward each other, and below 
them is the narrow valley through which the 
waters of the Bronx flow on to the sea. The 
necessary construction at this point will be a dam 
forty-five feet high, which will flood 250 acres and 
give an available capacity of 1,620,000,000 gallons. 
The elevation is 200 feet above tide level, and the 
drain of the water-shed of the Bronx above the 
dam is thirteen square miles, which does not in- 
clude the shed of Rye Lake to the eastward. The 
lakes receive from a water-shed of three square 
miles. A dam will be built at the outlet of Little 
Rye Lake, which is nearest to the valley of the 
Bronx. The effect of this dam will be to raise the 
water in Little Rye eight feet, and in Great Rye, 
which links into it, six feet, thus providing an 
available capacity of this lake of 1,050,000,000 gal- 
lonson storage. The area of the water thus con- 





face of the Kensico storage lake is 200 feet above 
the level of thetide, therefore the flow through 
the pipe will be natural and the fall 20 feet in 15.2 
miles, or 16.4 inches tothe mile. The line this 
pipe will follow has all been located, and the right 
to much of the land through which it will pass 
acquired. It is at this point we may appropriately 
pause to consider expense, because of the price of 
iron. The item for this pipe and for the land 
through which it will pass was originally estimated 
at $1,037,400, but since that time there has been an 
unprecedented rise in the price of iron, so that 
twenty-five per cent. additional is added for the 
estimate of the course, increasing iton this part of 
the work alone to $1,296,750. 

Is is estimated that the reservoir will contain 
100,000,000 gallons. From it will be supplied the 
new wards whose daily consumption is something 
less than 3,000,000 gallons, and, therefore, by means 
of an iron conduit leading to the Croton Aqueduct 
at this point, 4,000 feet west, the excess can be turned 
into the down-town reservoirs, As Fordham, Mor- 


rected to the same by means of an open cut 1,200 
feet long and a tunnel 2,600 feet through the di- 
viding ridge. This will precipitate the waters of 
Byram into the Bronx, through the medium of 
Bear Gutter creek, one of its tributaries. To ac- 
complish this, a dam 15 feet high will be built 
1,100 feet north of the Connecticut State line, which 
will create a lake of 75 acres in area and a ca- 
pacity of 180,000,000 gallons. Below this dam are 
seven manufacturing establishments, operated by 
water power, but above there are no villages or fac- 
tories to pollute the stream. The watershed which 
may thus be drained is 8.66 square miles. The ex- 
posed water surface will be : 
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the following deduction: If Croton watershed of 
338 square miles less exposed water surface of 13 
square miles—that is, 325 square miles—will fur- 
nish 250,000,000 gallons per day, with 40,000,000,000 


risania and the other villages comprised within the ' gallons of storage water, taking the year 1876 as # 
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basis (the driest year known i in “the Croton a basin), Ah ly the following from the report of Engineer Bird- 
the Byram will furnish 6,000,000 gallons per day, | sall is excerpted, applying to one of the water 
rights :— 


Foy’ and boiler-house 
ory pares power engine and boiler 


with 1,000,000,000 gallons of storage water. 
THE PLAN IN A NUTSHELL. 


The work in hand contemplates utilizing the | 
waters of the two rivers as follows : 

First. To erect a dam at the outlet of Rye pond 
15 feet high, which shall make one lake of the 
two ponds of 280 acres in extent, capable of storing | 
1,050,000,000 gallons. 

Second, To erect a dam on the Bronx river, near 
Kensico, 45 feet high, making a reservoir of 250 
acres, with an available capacity of 1,620,000,000 
gallons. 

Third. To erect a dam across the Byram river 
fifteen feet high, 1,100 feet north of the State line, 
which will create a lake of seventy-five acres in 
area, with a capacity of 180,000,000 gallons. At 
this point, a channel and tunnel, 3,800 feet long, to 
be cut to unite the Byram and the Bronx. 

Fourth. To tap the water of Kensico dam at an 
elevation of 200 feet above tide, and carry it through 
an iron pipe of four feet in diameter along the val- 
ley of the Bronx to a reservoir near Williams- 
bridge, in the upper part of the twenty-fourth 
ward, its elevation being 180 feet above tide 
water and 65 feet above Croton aqueduct, and 
having a capacity of 100.000,000 gallons. The 
length of the conduit to be fifteen and one-fifth 
miles, to connect this reservoir with Croton aque- 
duct, so a3 to carry the surplus to Central Park 
reservoir. 

Fifth. To have storage capacity of all the lakes 
and reservoirs thus linked together as follows: By- 
ram pond, 550,000,000 gallons; Byram dam and 
reservoir, 180,000,000 gallons; Rye ponds, 1,050,000,- 
000 gallons; Kensico reservoir, 1,620,000,000 gal- 
lons; Williamsbridge, 100,000,000 gallons. Total, 
8,500,000,000 gallons. 

It is but fair to say that this plan, as about to be 
executed, is the one which Commissioner Allan 
Campbell proposed in his special report on the 
water supply over a year ago. At that time the es- 
timates were based upon preliminary surveys. 
Now, however, that exact surveys have been had 
the original estimates are verified. As the obser- 
vations of fourteen years have shown that the 
minimum quantity of water running in Croton 
basins was 1,000,000 gallons per day per square 
mile, and it is safe to assume that an equal average 
flow from rainfall and springs would be shown in 
the new district, it is only necessary to remember 
that jointly the Bronx and Byram drain twenty- 
two square miles to arrive at the conclusion that 
the daily flow from both wil! aggregate 22,000,000 
gallons. Commissioner Campbell cites Lake 
Cochituate, from whence the city of Boston 
derives its supply. The area is nineteen square 
miles; the average daily yield 20,700,000 gallons, 
and the minimum quantity 14,300,000. Taking 
the minimum quantity as a basis of calculation to 
be applied to the Bronx and the Byram, the mini- 
mum daily quantity therefrom would be 16,500,000 
gallons. 

WHAT IT WILL Cost. 


In round figures this work will cost $3,000,000, 
although the estimates in detail sum up something 
less. It is interesting to know how this money is 
spent. To begin at the question of water rights. 
On the Byram it is found there are seven below 
the proposed dam in Connecticut. What it will 
cost to take the water from there is arrived at by 
estimating the power furnished, by the fall and 
then estimating what it would cost to replace that 
power with engines. To do this the cost of engine 
and boiler house, engine and boiler and belting 
and shafting must be considered ; then the amount 
of coal, the wages of engineer and fireman, oil and 
waste for 300 days must be considered, with cost 
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r pounds of per hour 
e twelve hours, and for 
tons, at $6 
1S day and fireman (one man), at $2 per day, 
ys 
waste, etc., at $1 day, 300 days 
ny ten per cent. of er comt E 


Applying the same rule for the seven ‘rights, the 
sum total to be paid for the Byram water rights 
sums up $285,883. The cost of the entire work on 
the Byram River is shown in the following table: 


For the dam : 
75 acres of land at $250 
300 cubic yards masonry at 


Gates. houses, 

For cmanealee: with the Bronx : 
4,333 cubic yards tunnel excavation at 
2,166 cubic yards m 


1, 800 cubic yards wall at 
10 acres land at $250 

Clearing out Bear Gutter Creek 

For storage ree at Byram Pond 
Add cost water rights 


Total cost... 
THE COST ON THE BRONX. 
It is not necessary for the easy comprehension of 
the cost of the plan applying to the Bronx to give 
the figures in detail. The following table presents 
them fairly: 
Land and dam at Rye Lake 
Land and dam at — 
Land and conduit p' 
Reservoir at Williambridge 
Connection with Croton Aunsdiact 
Water rights on the Bronx 
Games " up-town mains 
gate-house aad 48-inch main across 
Manhattan Valle: 
Add five per cent for engineers and contingencies 


72,500 


203,150 
102,475 
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To-day the consumption of water approximates 
100,000,000 gallons. Allowing that the metropolis 
has a population of 1,250,000, and that is a figure 
somewhat in excess of the census of this year, the 
supply per capita is seventy-five gallons per day. 
It would be interesting tu see the individual who 
makes use of two barrels of water a day. He cer- 
tainly does not use it for bathing nor to cook with. 
Perhaps he uses it to dilute his whiskey. Irrelevant 
speculation aside, what becomes of the water’ 
Most of the hotels and manufacturing establish- 
ments have artesian wells, and the Street Cleaning 
Department is not permitted to flood the streets to 
clean them. It must be that the extravagance and 
prodigality of the times enter into the use of water. 
Obviously there has been a change of an unreason- 
able character since the old Manhattan Company in 
the year 1800 drew water out of wells,and for a con- 
sideration pumped it through pipes to the houses 
below Chambers street. When General Porter was 
Commissioner of Public Works surveys were made 
for a new aqueduct from Croton. With the un- 
ceasing demand for water and the comparatively 
limited means of furnishing it at that time, it was 
apparent long before that the work of the con- 
struction must be taken in hand very soon. Inde- 
pendent of the fact that the present service will 
soon be unable to respond to the demand made 
upon it, the fact of the city being absolutely at the 
mercy of an accident tooliable to occur to the Cro- 
ton aqueduct is a condition of things not to be 
passed lightly by. These facts have been appre- 
ciated, and it was in the light of them that the 
survey ordered by Commissioner Porter resulted 
in the following plan: ‘‘To build a conduit one- 


41,950 | half larger than the Croton aqueduct and calcu- 
00 | lated to deliver 150,000,000 gallons daily, whereby 


the present service and the projected one from the 
Bronx and Byram rivers would be recruited to 
250,000,000 gallons a day—a supply ample for a 
population of 2,500,000 people. The reports of the 


———— | engineers show that the average daily flow in the 


It is only necessary to add the $545,515 which 
the Byram is to cost to present the entire cost 
$2,697,479. Reference was made above to the in- 
creased cost of iron, therefore the item of cost for 
the iron pipe cannot be arrived at with any exact- 
ness until the contracts are entered into. Should 
iron decline the figure named as the cost of the 
iron conduit would be the minimum. The esti- 
mate rests upon a basis of 28,000 tons of iron en- 
tering into its construction at a cost of $30 per ton. 
But as iron is twenty-five per cent. higher than 
that now, and gates, pipes to lead from Williams- 
bridge reservoir to the Croton aqueduct, and other 
metal work is necessary, the deductions are, of 
course, below the actual figure. Provision had, 
bowever, been made for this rise in price, as the 
following excerpt from Commissioner Campbell's 
special report on the water supply goes to show :— 
‘The detailed estimates sum up $2,697,479, and, 
although it seems liberal as to quantities and 
prices, yet in view of the possible greater increase 
in the cost of iron pipe, which constitutes a large 
item of the work, and because long experience 
has taught me to make full allowance for works 
of such magnitude, I shall state its total cost at 
$3,000,000. 

TEN YEARS FROM NOW. 

It is appropriate just here to consider what will 
be the condition of the city as regards its water 
supply at the end of a decade. As the use of water 
to-day is 2,000,000 gallons greater than it was one 
year ago it will only be ten years from now, if tlie 
present yearly ratio of increased demand is pre- 
served, when the city will want more water, just 
as it does now. But the ratio of increase will be 
more unless the waste is reduced to a minimum, 
and the history of water service in the city, while 


of repairs. The yearly expense of maintaining the going to show that the waste is appalling, does not 
engine, if capitalized at six per cent. and added to | indicate that if stopped an effective réduction of 
the cost of the plant, will give about the value of | the water used will be made. In the first quarter 


a water right. 


In order that the operation of ar-| of the present century twenty-five gallons per 


riving at this value may be understood more clear- | capita per day was regarded as an adequate supply, 


Croton river on the driest year since a record has 
been made is 300,000,000 gallons. The present sys- 


’ | tem takes one-third of this, leaving 200,000,000 to 


be discharged into the rivers. The engineers re- 
gard, therefore, the flow of Croton asample to sup- 
ply the wants of the city until its population is 
more than doubled. The cost of the new conduit 
is roughly estimated at $10,000,000, which does not 
include cost of additional storage reservoirs.” 
WHERE FURTHER SUPPLIES WILL COMK FROM. 


It was a pet scheme of a good many of the old- 
time generations of City Fathers to go to the Pas- 
saic river for a supply of water. The last heard 
of that scheme was in 1830, when a survey and es- 
timate of the cost was made, The plan, as out- 
lined, was to bring the water from the Passaic, from 
above the falls at Patterson, in iron pipes ata cost 
of $1,932,000. This plan was put against the Cro- 
ton, and failing has not been mooted since. The 
daring project of bringing the Croton water to the 
city was not associated with the plan of tapping 
the valley of the Housatonic at that time, and 
probably if it had been would have caused the re- 
jection of the entire scheme. Now, however, the 
matter receives consideration, and surveys and es- 
timates of cost have been made that indicate the 
plan to be feasible. ‘the Housatonic, rising in the 
Berkshire hills of Massachusetts, flows in a south- 
erly direction through the state of Connecticut, 
and discharges into the Sound near Bridgeport. 
The geological formation of the country whence it 
rises is for the most part limestone, although there 
is also a great deal of granite: The result is that 
some of the streams that formit are of “soft” 
water and others “hard.” One hundred million 
gallons per day could be diverted into the Croton 
at a moderate cost, so the surveys indicate, and the 
Croton, thus reinforced, would be able to supply 
the wants of the city for many years to come. 
Three points are presented by tlie instrumental sur- 
vey as availableat which to connect the two basins. 
If the Hoysatoniv were tapped at Falls Village, 
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Conn., the following distances for different 
kinds of excavation and construction would be 


aur: : 


Tunnel through 

Village to 
me 
stajeville to Pawling 
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THE COST AND THE QUALITY. 

The cost of this line, with all expenses for ac- 
quiring and destroying water rights on the Housa- 
tonic river and construction, would be nearly 
$3,000,000. Without going into details as to the 
cost of the other lines the total, according to the 
estimates, may be shown by the round figures :— 
For one designated on the map projection as the 
Bull’s Bridge line, direct, $1,890,000, and for the 
one by West Cornwall, $1,796,872. To those who 
have made the water supply of the city and the 
demands that will be made upon it a study, the 
drawing of water from the Housatonic, like the 
new conduit for Croton, is only a matter of time, 
although obviously the new aqueduct must first be 
built. The analysis of the Housatonic water, as 
made by Professor Chandler, compares favorably 
with that now supplied, as it possesses only one de- 
gree of hardness more than Croton. For the ben- 
efit of those who wish to make a closer scrutiny of 
its quality the following comparative analysis by 
Professor Chandler is presented :— 

One United States gallon of 231 cubic inches con- 
tains :— 





Housatonic, Croton. 
Grains. Grains. 
fg 6 ann errr 0.2019 0.284 
Sulphate of potash...... 0 .....-.- cece ceeees 0.1300 0.205 
Sulphate of S0d@.......-..- ..06 ceceeee eee 0.1842 0.024 
QR ia E86 63 00 va 5bc tecbcesccecd 0. 0.024 
C SE cae oo Ce swesecidce eds 1 OR 1.698 
Carbonate of magnesia.... ................ 1.5430 0.935 
Alumina and oxide of iron.................. 0.0816 0.058 
Se en er eee eee 0.5540 0.222 
Organic and volatile matter................ 6.5832 0.874 
GT a oko bic = dnc h dcp ccccescncs 6.3630 4.324 
Degrees. Degrees. 
Hpk 5 SAUCES AS eR ed wh Secs 3.6 2.5 
Partsin Parts in 
1,000, 1,000,000 

Pape ic Bite F6NGRS 045 00s, ne 9 0.0210 0. 
Allumenoid ammonia.................-...+. 0.0674 0.2450 


It is proper to say here that the examination of 
the stream above the places where it will be neces- 
sary to tap it resulted in showing that pollution of 
its waters was not observable from the factories 
and mills, all of which are some distance to the 
north of the place from whence the channel to the 
Croton must be cut.—New York Herald, Aug. 27. 
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A POWERFUL EIGHT-INCH GUN. 


WASHINGTON, Aug. 7.—The Army and Navy 
Register of to-day says: ‘‘Gen. Stephen W. Benet, 
Chief of Ordnance. United States Army, during 
his visit to Sandy Hook, last week, ordered a con- 
tinuance of the experimental tests of the eight- 
inch chambered rifle with which such excellent 
results have recently been obtained. The gun has 
already been fired some thirty-five times, but Gen. 
Benet desires to have it tested still further, and if 
it sustains the strain of 100 rounds its value will 
be shown to be very . These eight-inch guns 
which were fired with only thirty-five pounds of 
powder before they were chambered, now take a 
charge of fifty-five pounds and are capable of 
penetrating ten inches of iron at a distance of 1,000 
yards, results are v remarkable, when 
it is considered that the old ten-inch smooth 
bores which were converted into eight-inch rifles, 





were fired with a charge of only sixteen of 
powder, and with a shot weighing only povnde, 
while the converted gun ien danes of fifty-five 
pounds and a shot which weighs 180 pounds.” 


a oe tere 
GAUGINGS OF THE “ DRY WEATHER FLOW ” 
IN COMPTON AVENUE AND OHIO AVENUE 
SEWERS, ST. LOUIS, MO.* 


The following is an account of 
made during the last , under the direction 
of Mr. Robert Moore, er Commissioner, to de- 
‘ermine the amount of the ordinary, or dry weath- 
es ee ees OF SEY We 


observations 


"~ |Clark avenue and Manchester road on the south, | corked for three months, when teste 










































0700 | trough over and across the receiving basin. 
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er, flow in sewers. The two sewers chosen | however, that the measurements at the upper 
were those which offered the greatest facilities for | opening reached the trough of the wave, and at 
observation. ithe middle opening the crest; any discrepencies 
Compton avenue district was selected as the; are so nearly balanced in the column of mean 
most suitable, being built up with dwellings and a depths as to give results accurate enough in 
few provision stores, nearly all of which are con- practice. 
nected with the sewer, the city water system, and The temperature of the air in the sewer ranged 
ao with the modern plumbing conveniences. | from 47 degrees at midnight to 50 degrees at noon, 
e whole area of this district is 445 acres. The:rea| the water being from 50 to 52 degrees, while the 
considered in connection with these observations atmosphere cutside varied from 32 to 50 degrees 
is 240 acres within the lot lines, and is bounded by | Fahrenheit. Sample bottles of water, kept tightly 
for am- 
Ewing avenue on the east, Easton avenue on the’ monia by Dr. Theo. Fay, to determine the presence 
north, and the former city limits, a short distance | of compounds of animal origin, showed no con- 
west of Grand avenue, on the west. Its general | tamination from 1 to 5a. m., when the flow was 
inclination is from north tosouth, being about one- | least. This fact shows that a large portion of the 
half of one per cent. along the crests. and one and | flow is pure water from springs and hydrants. 
one-half per cent. in the valley; with a slope from | It may here be stated that formerly wells sunk to 
crest to valley, at its head, of one and seven-tenths | the depth of the sewer furnished a steady supply of 
per cent., increasing to two and two-tenths per | water, and, when the sewer was built, water caused 
cent. at its outlet. fe numbers 1,473 dwellings and | annoyance and delay in the prosecution of the 
stores, with a population of 8,800, being about 37) work for about two-thirds of its length. It is, 
rsons to the acre. Ninety-three per cent., or| therefore, evident that the sewer has become a 
,3870 houses, are connected with the sewer, having | subsoil and spring-water drain for this valley. The 
a population of 8,200. The point chosen for taking | average flow per capita for twenty-four hours, as 
the observations was at the tumble basin on Comp- | determined by these observations, is seventeen and 
ton avenue, a short distance south of Clark ave-| six-tenths cubic feet, or 131.65 gallons. This may 
pue, This is rectangular, about 25x714 feet,| be divided into sewage proper (i. ¢., water con- 
with a level timber floor, and easy of access by a | taminated with animal products), waste hydrant 
man-hole. The difference of level between the two | water, and spring water. The percentage of each 
circular sections of the sewer emptying into and | may figured in two ways, as follows: 1. By 
discharging from this basin is four feet. | taking the difference between the least and aver- 
For the purpose of measuring the quantity of | age flow per minute, as recorded on March 20, 
sewage, a receiving basin was formed by making} 21 and 22, which is 29.96 cubic feet, and assum- 
a dam of plank twenty feet below the foot of the | ing it to be the discharge of sewage proper, we 
stone steps of the tumble basin of the sewer, hav-| obtain as a result 5.26 cubic feet per capita in 
ing a capacity of about 360 cubic feet—2,700 gallons. | twenty-four hours, or about 39 gallons. In a recent 
In order to gauge the size and velocity of the paper read before the Engineers’ Club of St. Louis, 
stream, a dam was constructed of sacks filled with by Mr. T. J. Whitman, Water Commissioner, he 
stable manure, twenty-two feet above the upper | stated that the average daily water consumption, 
step in the tumble basin, by which the water was|as determined from the year’s observations, was 
forced through a twelve-inch clay pipe laid on the|115 gallons for each person. From this de- 
bottom of the circular sewer, to a grade of one and | duct 39 gallons as above, and there remains 
one-half per cent. and connecting the pool thus | 76 gallons to represent the waste hydrant 
formed with the upper end of the receiving basin. | water, leaving sixteen and_ sixty-five one- 
In this length of pipe there were three eight-inch T | hundredths gallons to be attributed to spring 
junctions ten feet apart, with twine stretched| water. 2. By using Dr. Clarke’s soap test 
across the top of the openings, from which the | (vide Frost's ‘: Humber,” page 22), to discover the 
distances to the bottom of the pipe and to the | different degrees of hardness in hydrant and 
surface of the water were measured. The pool, | spring water, and water taken from the sewer at 3 
comparatively still, varied in length from sixty to|a.m., when no sewage contamination is shown, 
ninety feet. Its surface ranged between one and it is ascertained that during the period of least 
four and one-half inches below the intrados of the | flow 70.2 per cent. is hydrant water and the re- 
pipe, which intrados was fifteen inches above | mainder spring water. This gives 65 gallons of 
the bottom of the sewer. From the lower end of | waste hydrant water and 27 gallons of spring 
the pipe the water was conveyed in a wooden | water. The sewage proper remains as found 
A above. In this instance, we have only 104 gailons 
vertical sliding door across the trough, when|as the daily water consumption for each person, 
closed, caused the water to overfluw into the basin. | which is 11 gallons less than the estimate of the 
The latter retained about three inches in depth of . 
water, giving a level surface, used as a datum 
plane, from which vertical graduated gauge-rods 
extended. 
This completed the arrangements. The basin 
was filled each hour, the time of filling carefully 
noted by stop-watch, and the depth of water taken 
from the gauge-rods. The depth to the surface of 
the water in the twelve-inch pipe was measured, 
the temperature of the air and water recorded, and 
samples of the water bottled at intervals of two 
and three hours for chemical test. The first series 
of observations began at 6 p. m. of March 15, and 
continued until 11 a. m. of the 16th. A second se- 
ries extended from 8 a. m. of the 19th to8 a. m. of 
the 23d, making in all 115 observations. The time 
of filling varied from 138 to 317 seconds, corres- 
ponding respectively to the greatest and least flow 
of sewage. By reference to the profile it will be 
seen that there was a rapid increase in the flow 
from 6 to 10 a. m., then aslight decrease until 4 p. 
m., after which it decreased rapidly until 2 a. m., 
remaining uniform until 6 a. 1m. The mean depth 
of seven inches of water in the pipe was reached 
only once, and six and one-half inches but seldom, 
equaling in area respectively a pipe nine and one- 
third and eight and seven-eighths inches in di- 
ameter. The results obtained may be stated as 
follows: The large quantity of water caught in the 
basin, and length of time uired to fill it, give 
with great precision the disc and velocity, 
the former ranging from 154.25 te 68.6 cubic feet 
per minute, the latter from 5.86 to 4.16 feet per 
second. Gauging the owe to the surface of the 


Water Commissioner. This difference may be ac- 
counted for in the fact that the general plane of 
this district is much higher than other parts of the 
city nearer the river; consequently, a less water 
pressure and waste may be expected. For this 
reason and the above test, the latter deduction is 
preferred and can be considered reliable. These 
observations demonstrate the fact that a twelve- 
inch pipe, laid to an inclination of one and one- 
half per cent., is of sufficient capacity to discharge 
the house sewage from a population of 10,000, and 
that one of hulf the diameter (the size allewed in 
St. Louis for dwellings), would accommodate a 
district of 2,000 inhabitants. 

No necessity can arise for pipes of greater 
diameter for this purpose, where they are properly 
protected by grease-traps. 

Referring briefly to Ohio avenue district, the fol- 
lowing facts may be noted: Its entire area is 573 
acres, of which 44 acres within the lot lines «m- 
brace ull the territory under consideration. This 
forms an irregular figure, lying between Sarsfield 
avenue and Pottle place on the north, Geyer, Rus- 
sell and Lafayette avenues on the south, Missouri 
avenue on the east, and Ohio and Oregon avenues 
on the west. It numbers 147 dwellings and a popu- 
lation of 890, or 20 persons to the acre. per 
cent. or 120 dwellings, with a population of 760. are 
connected with the sewer, and 94, with a popu- 
lation of 590, are connected with both the sewer 
and water systems. A tumbling basin in this 
sewer affords the same facilities for gauging as in 
the Compton avenue sewer. Here a six-inch pipe 
laid to a grade of 1.62 per cent. was found to 


water flowing pipe, while done| more than ample in capacity. This stream was 
with great care, was to some extent unsati ry. | disc into a box measuring 50 cubic feet and 
This was due to the following facts: The water on | requ from 65 to 180 seconds to fill it. The 


entering the pipe left the pool with a downward 
sweep producing a wave motion, which continued 
throaghout its whole length. In addition, the slight 
difference of diameters at the joints of the pipes 
caused a rippled surface. Gauging through the 
eight-inch openings (the remainder of the water 


surface being covered from view) made it some- 
what difficult to determine whether the measure- 


greatest depth of water in the pipe was one and 
one-balf inches, and the least seven-eightbs of an 
inch, with a maximum velocity of 3.07 fect and a 
minimum of 1.83 feet per second. 

discharge was 6.29 cubic feet per 
minute, the least 2.5 cubie feet. Here, also, the 
wave motion was perceptible in the flow of the 


. ; water through the pipe, though but one-twentieth 
7. Ina oy eee ee Somer bere Pe ments were taken in the trough. or on the crest of | in volume and one-half the velocity of the flow in 
partment, LN ' ** tthe wave, examples in table No, 1 show, avenue sewer, The cross-section of the 
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district. 


deepest water in this pipe equals in area a pi 
25¢ inches in diameter. The above data give 69 
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| portant Southern trade-centre, and by that means 


i h 9 | retain its position among the leading cities of the 
cubic feet as the total discharge per capita, or | Union. 


The probabilities are, however, that its 


nearly 52 gallons in twenty-four hours. As in the | growth will in the future, as in the last decade, be 
former case, deduct the least or night flow from | much less rapid than that of Cleveland, which is 
the average flow per minute, as given in table No. | promising to become eventually the chief city 


3, and there remains 814 gallons showing products | 
of animal origin, or about 16 gallons for each 
person in twenty-four hours. Comparing these 


in Ohio, In the same way Kansas City will prob- 
ably in time rival and surpass St. Louis. hile 
Chicago has so far distanced its river rivals that 


results with those obtained for Compton avenue they can no longer be considered as such, , Mil- 
sewer district, it is found that the total flow of 52| waukee. Detroit, Cleveland and Buffalo have 


lions per capita is about forty per cent. of that | each largly increased in population. 
in Compton avenue, and the other deductions are that though the Mississippi 


This shows 
iver and its branches 


correspondingly less. This would indicate a much | may have lost much of their former importance 


more economic use of water in the Ohio avenue | 
| 

TABLE No. 1. 

Examples of Measurements of Depth of Water in three Open- | 
ings in the Pipe in Cempton Avenue Sewer. 





| 
Time oF Osserva- Depts oF WATER IN FEET Ix 












































































































TION. 12-1n. PIPE aT 
Upper | Middle Lower | Mean | 
Month. Hour. opening. opening. opening. depth. | 
March 2v.\Midnight., .3646 | 4115 4063 | 3085 
“ Lam. | 3542 | (3950 (3907 3842 
3% 3542 | (3950 ‘3907 “3842 
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OnE of the noteworthy facts brought out by the 


new census is the slow growth of cities depending | 


mainly or largely on river transportation compared 
with the pre-eminently railroad cities. Cincinnati, 
St. Louis, Louisville and New Ofleans have each 
advanced at a much slower rate during the last 


the next five years, commenci 


through 


| believed to be 


| of 65 horse-power. 
lover 6,000, 


to commerce, lake navigation has lost none of its 

value.— Philadelphia Press. 
a 
FOREIGN INTELLIGENCE. 


Messrs. Schneider et Cie, of Creusot, France, have 
just booked an order from the Paris, Lyons & Mediter- 


| ranean Railway for 200,000 tons of steel rails at £6 16s. 


per ton. The delivery of the rails is to be made over 
1881. Other offers 
from French works were much above the rate at which 
the contract was let, and Messrs. Schneider et Cie are 
now receiving unpleasant remonstrances for cutting 
down the price in this manner. 


A long bridge over the Volga, in Russia, has recently 


| been completed. The width of the river is nearly a mile 
|and as it is liable to heavy spring floods, the piers, o 


which there are fourteen, had to be built 100 feet above 
mean water level, the depth of the river — more 
than 50 feet. The girders, 364 feet long and 20 wide, 
were riveted ether on the right bank of the river, 
and then floated to their position. 


Kinipple and Morris, London engineers, have been ap- 
pointed to build a railroad in Newfoundland for the pur- 
pose of developing the mineral and agricultural resources 
of the island. The road is to be 300 miles in length. It 
will commence at St. John’s and terminate at Green’s 
Bay, to the north of the island, and in the vicinity of the 
principal mining districts, and will pass also on its route 
good agricultural land for settlements. 

The observatory on A®tna will soon be an accomplished 
fact. The object is the study of vulcanology, and there- 
fore it has been built at the base of the central cone. 





GENERAL INTELLIGENCE, 


$8 We solicit and are aheays pleased to publish in these 
columns any items of interest t may be furnished us. 











GAS AND WATER. 
Streator, Ill., votes $6,000 for an artesian well. 


The Paris, Ill., water-works have given out on account 
of the drought. 

The mean specific gravity of sea-water has recently 
been ascertained to be 1.02682. 

The Milford, Conn., town water supply is so low that 
the fire engineers are to have something done about it at 
once. 

The Cambridge, Mass., aldermen have appro ated 
$20,000 to connect their water system wi 0's 
supply, and $5,000 for repairs and improvements at 
Fresh Pond. 

You may set it down asa settled fact that the boy who 
doesn’t feel like breaking the last pane of glass left in 
the windows of an old house will grow up to be a milk- 
and-water man. 

The south bank of the East Reservoir at Lancaster is 
dually giving way, and the Superin- 
tendent of the Water De ent is taking measures to 
remedy the impending danger. 

The Troy (N. Y.) steam ae company last winter 
| warmed 100 buildings and supplied power to 18 engives 
This season, buildings, with 
cubic feet of heating , will be 
warmed, and power supplied to 30 cote with 247 
horse-power. 


| Messrs. Russell and Alexander have closed a contract 


| for water-works at Silver Cliff, Colorado. The Holly 


Manufacturing Company will furnish the machinery 
| and hydrants, and the entire works are to be completed 
| in one hundred days. 


| Assistant Engineer Bergen has sent a communication 
| to Commissioner John French stating that the water in 
| the Brooklyn storage reservoir is being gradually ex- 
| hausted, and that measures should be taken at once to 
| add to the supply from some other source. He suggest- 
ed that wells should be sunk oe the line of the w 

and in that way five million gallons might be 

| daily. 

The Oskaloosa (Iowa) Water-Works were completed 
| and successfully tested a few daysago. The works were 
built by Mr. Cowell, of Muscatine, the machinery and 
| hydrants being supplied by. the Holly Manufacturing 
| Company of Lockport, N. Y. The water is taken from 
Skunk River, is filtered, and then ped to the town, 





ten years than the other large cities of the country. 
Smaller towns, like Quincy, Cairo, ae and 
Vicksburg, exemplify this eae om in a still greater 
degree. ittsburgh, Kansas City, St. Paul and 


Minneapolis, while in one sense river cities, are com- | 


paratively independent of the rivers, looking 
mainly to their railroads for transportation. St. 
Louis and Cincinnati are by no means lacking 
in railroad facilities, but the comparative ad- 
vantage which their river location gave them 
before the country was overrun by railroads, has 
been entirely taken away. Cincinnati may, by its 
Southern railroad, succeed in making itself an im- 


| four and a half miles distant. At test a stream was 
| thrown 90 feet horizontal distance, from 1,000 feet of 
| hose attached to the most distant hydrant, some five 
| miles from the pump. 
LANCASTER, Sept. 1.—The Lancaster (Pa.) Gas Com- 
| pany—tbe first to light that city with gas—sold their 
| property and rights on the Ist imst. to the Lancaster 
Bac Light and Fuel Company, i a couple of 
160,000, which will 


| years ago. The amount paid was 
| be paid for in cash and bonds 09 soon ss the proper 

pers can be execute’. The new ee, now 
oo for years, 


vea , as the old com 
ais eoaetiettaes agitetes the beaneof See 


Lancasterian is, ‘‘ Will the price of gas be increased 
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The Holly Manufacturing Company, of Lock)ort. x 
Y., have po the contract for build water-« an 
Fargo, Dakota Territory. About five miles of ))j pe and 
apy ha drants will be used. The pumping machinery wil) 
be olly Quadruplex Compound engines, capacity 
one million gallons daily. The water will be take fr om 
se fon eee the tee ee reservoir be- 

ore going ‘ about ,000: work to 
be completed b: ie Psst. if weather permits . rb 
laying. Sbickle, Harrison & Co., of St. Louis. furnish 
the pipe ; Mr. Cowell, of Muscatine, Iowa, is sub-cor- 
tractor rE laying. The same works are intended 
to supply village of Moorhead, Minn., which lies qj 
rectly opposite Fargo, by an 8-inch pipe laid under the 
river. All piping is to be laid seven and a half feet 
deep. This is the first water-works in the territory 
Geller heat maine thoes — great Red River 

alley w > and, as suc! wing rapidly j 
population and wealth. — 

Observer Allin, at the armory, Springfield, Mass 
reports th-t August had 14 rainy days and 3.17 
inches of rain- which is about the usual average for 
the month. The | viest rain was that which began 
Sunday and continued till Monday afternoon, the fal] 
being over aninch. The rainy an were the 2d, when 
-01 of an inch fell, 3d and 4th, .83.: 5th and sth, 01 
each ; 11th, .05 ; 12th, .65 ; 14th, .02 : 19th, .01 - 20th, 
-03 ; 21st, .08 ; 25th, .32, and 29-80, 1.15 inches. The 
warmest days were the ist and 2d, the mean temper- 
ature on both days being 78 degrees, and the coldest day 
was the 30th, when the mean temperature was 60.25 
degrees. The following table, showing the rain-fal! jn 





eee ean a month of A t and the number 
of rainy days for 33 vears from 1 to date, will be of 
interest : 
Rain Rainy 
Year. Inches. Days. shes. Daye 
11 10 
10 11 
11 15 
= 10 
6 8.29 7 
: li 17 
i 11 
10 2 9 
7 -92 14 
8 1.40 5 
9 2.33 11 
6 ; 16 
6 | li ll 
9 | . 3.17 l4 
S-4 





The Chicago Times of a recent date says: “ Judge 
Drummond on yesterday delivered an opinion in the 
case of Ambos and others against the village of Hyde 
Park. This was an action brought on a contract. The 
firm of Ambos & Smith had agreed to furnish the 
village of Hyde Park with oe and specials in 
September, 1874, in accordance with the terms ofa 
written contract. The prices, quantities and qualities 
were set forth in the contract, as well as the time and 
place of delivery. The contracters delivered material 
to the value of $76,936.09, for which they were paid in 
full. Afterward the contract was modified by a stipu- 
lation in writing on Jan. 5, 1875, and the controversy 
in this instance mainly turned on the effect of the modi- 
fied contract, or, in other wo whether the plaintiffs 
had the right to furnish additional pipe, at prices 
named, if the Mogae <4 geracewne or with the construction of 
its water-works. amended contract set out that the 

ntiffs were to have the option of delivering pipe called 
‘or by the contract at the price named, but contained 
the further proviso that the village was to first require the 
use of the same and to notify the contractors of the fact, 
in which event the plaintiffs were to furnish the ma- 
terial within a specified time. On June 15, 1875, the 
village decided to proceed with the construction of its 
water-works, and needed the materials specified in the 
original contract. The village failed to give any notice, 
however, to the contractors, although the latter notified 
the defendants of their willingness to furnish the pipes 
needed. The urchased the materials elsewhere 
ata lower figure, ning to receive those tendered by 
the phai s. The main question thev arose whether 
the defendant was released trom liability because it did 
not choose to make the requisition on the plaintiffs for 
the additional pipe. J Drummond held that the 
defendant was not rel from the contract ; that the 
obligation was mutual ; that if the price had risen in- 
stead of falling, the plaintiffs have been obliged 
to furnish it according to the terms of the contract. 
Therefore, as the plaintiffs were bound by the terms of 
the contract, so the defendant must also be heli to be 
bound. The damages would be the difference between 
the contract price and the price paid. The amount hs 
not yet been settled, but will amount to about 24,650 
without interest. If interest is allowed, which point 
has not been settled, the damages will amount to about 
$6,000. 

-—-90o —— 


ELECTRICITY. 
The Chicago Journal figures that Secretary Evarts’ 


big words and sentences do more to injure the At- 
ay cables than all the regular business passing over 
ines. 


The wire of the Detroit Free Press telephone has got 
nee up with that of a butcher , and every time 
the foreman of the composing room for copy lately 
he gets a Detroit beefsteak. This accounts for some of 
the tough stories printed in that paper.—Chicago Jour 


5 





STREETS, DRAINAGE, ETC. gs 
ilder, 


rovidence 1 
the citizens of Boston. pointing out 
ved $420,000 if his propos!- 


for furnishing machin- 
for Boston's improved system of 
sewerage. Mr. Corliss claims that city authorities 
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agreed to let him set up bis machinery and to pay | Locomotives were then driven upon the western four- | will start from opens near Humeston, Wayne County, 


that then backed bargain. Mr. Corliss’ 
inventive ge is not confined to improvements of the 
steam 


According to information gathered at the Public 
Works Department of Chicago, the sum of $700,000 
will be expended in the laying of pavements the presert 
vear, which is bly in excess of any previous year. 

‘ontracts have been let so far for it miles of wooden 
pavement on the west side, five and one-half miles on 
south side, and four and three-quarter miles on the 
north side, making a total of eighteen miles. Before 
the close of the season still other contracta, will be let, so 
that the aggregate will probably exceed twenty miles. 
Commissioner Waller, in speaking of different kinds of 
pavement, said: ‘There are two kinds of pavement 
which I favor : for the central part of the city, some 
blocks, either of Medina stone or granite, or any other 
durable stone that can be obtained at favorable rates ; 
and for the main avenues leading into the city, macadam 
topped with trap rock, or nite, or other hard stone 
that will not eee om If wooden pavements are to 
te continued, I should recommend cedar in prefer- 
ence to . Set close her, and filled in with gravel. 
But the must be from live trees, and not worm- 
eaten, for then the water soon gets in and rots them. 
But this pavement should be used only in streets off the 
main avenues of travel, where they are not much used, 
and where a cheap pavement is desired. When the 
stone pavement is laid in the centre of the city, with the 
expensive stone blocks, it should be possible for the 
owners of the abutting property to be relieved by law 
from further expense in keeping up the street. The 
city should take charge of the street after that, and keep 
it in good condition. This would be an encouragement 
to property owners to lay that kind of pavement, and 
an effort will undou' y be made in the legislature 
this winter to have a law which will make this 

ible. Such paving, at present ra costs about 

.25 per — yard, or $6.50 to $7 per lineal foot for 
each side of the street. A “ Belgian” pavement is being 
laid on Fifth avenue, from Adams street north, in front 
of land owned by Mr. Marshall Field, and, if it proves to 
be popniar, more of the same kind will no doubt be laid. 
The foundation is Joliet gravel, rolled with a ten-ton roll- 
er. On this granite blocks are set edgewise, the blocks be- 
ing about six inches long, four broad, and three thick. The 
interstices will be filled with gravel, and an inch of gravel 
will be laid on top. The pavement will not be laid, of 
course, between horse-car tracks. It is substantially 
the same as that used by the government around the 
new custom-house and post-office. The work is done 
under private contract. Some members of the public 
works are of the opinion that Clark and State streets, 
Wabash avenue, Randolph and Madison streets, Kinzie 
street on the north side, Fifth avenue, Canal street on 
the west side, and a part of West Madison street, ought 
all to be paved in the same way. 


——~oo— 
BRIDGES. 

A new iron bridge, to cost $20,000, will be erected 
across the Milwaukee River at Grand avenue, Milwau- 
kee. 

A dispatch from Mt. Gilead, Ohio, of the 30th ult., 
says: “The Ohio Central bridge over the cpeenay 
River, at this ~ is almost completed, and the - 

south of here, and will reach nere 


street and numerous dwelling 
being built to accommodate those who are coming here 
to engage in business.” 

A dispatch from Columbus, O., of the Ist says: 
“Messrs. William Monypeny, F. C. Sessions, A. D. 


Rodgers, Dr. W. B. Hawkes, William. A. Platt and 
James called on the County Commissioners 
yesterday to of a stone bridge 


the construction 
across the Scioto River at the foot of West Broad street. 


ttanooga Creek, at the point where the wood- 
en bridge was burned down some time and tem! - 
rily supplied by a trestle. Slayton & Bragg, of t- 
eee wanes ee oe 
have the work now under way. The contract for 

ing the bridge has not yet been awarded. The 

will be 250 feet , manufactured by the 

Bridge Company. entire work will involve an out- 
lay of from $15,000 to $20,000. 
COMPLETION OF THE PLATTSMOUTH BripGEr.—The new 


been ewes experts, and | hundred-foot 
out of 4 fifteen-si 


pation of road, is 
advancing. Three large brick blocks are be’ raed on head 
Main are 


ixteenth inches was noted. The result 1s con- 

| sidered entirely satisfactory by the engineers. The com- 
ion of this isa very important event for the 
Burlington & Quincy Railroad, as it makes that 

line in a measure independent of the Union Pacific. 
The transfer of freight and gers has been made at 
this point heretofore by means of a couple of dilapidated 


span, where a deflection of two and | 


and run westward through a tier of counties to the 
Missouri River to a point near the Iowa and Missouri 
state line. Twenty miles of the road willbe put under 
contract from Humeston by September 10. 

As fast as the improvem=nts are completed in the way 
of straightening the track of the Pennsylvania road. the 
rolling stock abandons the curves and follows the new 
line of road. The result is found to be a great saving in 


ferry- boats, and thechannel of the river is so sbifting | the wear and tear of the trains by rounding the curves. 


that boats have often been obli 
ings between trips. The new bridge cost about $400,000, 
exclusive of the cost of freighting the material. etc. 
The total cost, including freights, was about $600,000. 
It is the cheapest bridge that has been built on the Mis- 


ged to change their land-| When the work of straightening the line is quite fin 
ished, there will be a clear gain of fifteen minutes be 
| tween Philadelphia and Harrisburg, besides the saving 


effected in the wear and tear of the rolling stock. 


i River, with the exception of the one at Glasgow, | a company is building a narrow-gauge railroad 


and is probably the best. The two long spans which 
cover the water of the Missouri are built of steel. They 
are provided with strong lateral braces, which make 


ble, and the floor of the bridge is so constructed 
at a train might run off the track upon it without any 


ortiand, Oregon., by way of Brownsville and 


| Springfield, to Winnemucca, or some point in that vicin- 
| ity on the Central Pacific Railroad. 
aa e P Springfield is 25 miles 
aia ras that which befel the Tay bridge im-| miles south of Portland, and Springfield is 25 miles 
Valley. From Sprin 
| Cascade Mountains in the direction of Winnemucca. 


jrownsville is 100. 


south of Brownsville and near the head of the Willamette 
eld the road will start across the 


danger to the bridge, and very little to the train, as the | The road is to be completed to Brownsville by the Ist of 


iron braces or flanges are so placed as to confine the 
train to a space within six inches of either rail. The 
bridge is fi feet above high-water mark, and the 
trusses exte' 


| November next. 
| Springfield and perhaps farther in that direction. The 
fifty feet above the rails. After the test | charter is for a road from Portland or Astoria to Win 

ie 2 St, | na . 
a train, carrying a number of officials of the Chicago, | gr FED 


Burlington & Quincy Railroad, and numbers of invited | 


Next summer it will be finished to 


The extent of the business revival is indicated by the 


guests, was run upon the bridge, and an elegant banquet | following from the New York Commercial: ‘* All the 


was partaken of in the dining-car. 


sconce 
RAILROADS. 

There are 2,896 miles of railroad in Wisconsin. 

Work has begun on the short line of the St. Paul, 
Minneapolis & Manitoba Company. 

Battle Creek. Mich., has subscribed $40,000 to the 
projected Toledo & Milwaukee Railway. 

It is now thought possible that the extension of the 
Wabash to Detroit may be followed by the completion 
of the Chicago & Canada Southern. 


Local business is so heavy on the Illinois Central road 
that the management has ordered that no through 
freights be loaded into local cars at any point. 

Houston, Tex., Aug. 30.—The first train over the 
New Orleans & Texas Railroad came in to-day. The 
Old Guard artillery fired forty rounds in honor of the 
event. 


The contract has been let to extend the Grinnell & 
Montezuma Railroad from Grinnell to State Centre, on 


the Chicago & Northwestern Railroad, 28 miles, cars to | 


be running Nov. 15. 


The Boston & Maine Railroad is to havea double track 
the entire distance from Portland to Boston. The double 
track now extends as far as Scarborough on the Boston 
end of the line, and as far as Exeter on the other. The 
work is being pushed along vigorously. 


The Texas Pacific Railroad has inaugurated a great 
immigration scheme to people their millions of acres 
along the road. Agents are leaving for the Northern 
and Southern states and for Europe, clothed with full 
instructions, and it is proposed to bring over ten thou- 
sand German and Scandinavian farmers this fall. 

Three American companies are seeking railway con- 
cessions in Mexico—the Southern Pavific company, with 
C. P. Huntin at the head; the Mexican Construction 
Company, with General Palmer and Jay Gould at the 

; and the Boston company. It is stated that the 
Mexican government will let concessions to the lowest 
bidder who will furnish ample securities and 
guarantees. - 


The Pennsylvania Railroad Company at the present 


time are making more than 20 freight cars per day, 
sometimes as a number as 28 per day. They are 
making like 480 car-wheels per day. There 
are at present employed at Altoona more than 4,000 men, 


out of a population of 20,000 people. This road has 


The end of the track of the Southern Pacific Railway 
is now within 196 miles of El Paso, and it is the intention 
to reach that point on or before Jan. 26, 1881. On the 
23d inst. the party at the front had surmounted all 
obstacles encountered in the Dragoon Mountains. The 
boundary line between New Mexico and Arizona will 
be reached in twelve days. 


The contractirg force 


next J 
At Parsons, Kan., Aug. ground was broken on the 
extension of the Mem & Colorado narrow- 
road. This is now under the management of 


City, Fort Se ie 


| business, judging from the statistics given out. 


engaged on the extension of the 

Northern Pacific Railroad west 6f the Missouri will com- 
= the ing of the Yellowstone early in October. 
t_ of the road has directed the chief engineer 

to transfer the working force directly across to the lo- 


cated line of the Yellowstone division, with the inten- 
tion «agg ra passing Miles City and Fort Keogh 


| railroads centering in New York are doing an immense 


i Never 
| before have the carrying capacities of the roads been 
| tested to so great an extent. The increase is not con- 
| fined to any one road or one set of roads, but is genera). 
All the companies share init. Freight as well as pas- 
senger receipts are swollen to amounts far in excess of 
— years. Roads that have not improved and en- 
larged their terminal facilities within recent years find 
their present arrangements altogether inadequate to 
perform the work demanded.” 


Ortawa, Ont., Aug. 30.—Information bas been re- 
ceived here that the competition between the capitalists 
anxious to secure the construction of the Canada Pacific 
Railway necessitates a delay of a week in the departure 
of the Canadian ministers now in London for home. 
Two syndicates are said to be offering for the entire 
| road, the government to complete the portions now un- 
| der contract. The offers are reported to be for $10,000 
| bonus per mile and 50,000,000 acres of land. Several 
Canadian and American capitalists are understood to 
be negotiating with members of both syndicates with a 
view to becoming members of the same. 

A dispatch from Montreal, dated the Ist inst. says : 
‘For some time past negotiations have been proceeding 
| between Mr. Gooderham, of the wealthy firm of Gooder- 

ham & Worth, distillers, at Toronto, and the govern- 
ment of this province, for leasing the Quebec, oenweal 
and Ottawa Railway to them them for a term of vears. 
The matter is now arranged and the road will pass under 
the mannagement of Mr. Gooderham for ten years as 
soon as the legislature is called together and ratifies 
the agreement. The rental is said to be $100,000 per 
annum, with a dual increase annually. The new 
lessee, whois said to be allied with the Granda Trunk 
authorities, has obtained a charter for a direct line from 
Ottawa to Toronto.” 


Mr. James W. Barnes, President of the San Antonio 
and Mexican Border ' oad, which has been organized to 
build a line from San Antonio, Tex., to Laredo, on the 
Rio Grande, a distance of 160 miles, was in Chicago 
last week in consultation with capitalists of that city, 
with a view of interesting Chicago in the | pe mona line. 
The building of this gap of 160 miles will connect the 
Rio Grande with the California roads, the Northern 
lines and the Atlantic system. The road has a land- 

rant from the state of Texas of 10,240 acres per mile. 

e capital stock of the er is based on $15,000 
= mile of road. A rood been surveyed from 

io to Monterey, 185 miles, and partial surveys 
have been made of a line from the latter place to the 
city of Mexico, a distance of 520 miles. he building 
of these projected lines would give continuous rail com- 
munication between New York and the capital of 
Mexico, a distance of 2,780 miles. 


A Chicago dispatch of the 31st ult., says: ‘It is an- 
nounced that as a measure of retaliation and self-pro- 
tection, the Chicago, Eurlington & Quincy Railroad will 
immediately commence the construction of a branch 
hne from Peoria, Illinois, to Toledo, Obio. An engi- 
neering a is already in the field. The company will 
be styled ‘** The Burlington, Peoria & Toledo Railroad 
Company.” The incorporators, for the most part, are 
sz stockholders and oftivials in the Chicago, Burling- 
ton & Quincy Railroad. Stock to the amount of $12,- 
000,000 is to be issued. The — of -the projected 
road from Peoria to Toledo will about 360 miles. 
For the greater part of the distance the route will be 
located parallel with and very near to the Wabash, 
striking such important centres as Logansport, LaFay- 
ette, Fort Wayne and defiance, and traversing the sec- 





The | tion of Ulinois, Indiana and Ohio, yielding a large local 


traffic. The cost of the projec 
$35,000 per mile. 

In the month of July there were 78 railroad accidents 
in the United States, which are classified as to their na- 
ture and causes as follows: Twenty-eight collisions, 44 
derailments and 6 other accidents. By this total of 78 


ee 21 were killed and 100 injured. As 
with July, 1879, there was a decrease of 


road is estimated at 


water, were first run 

eastern of the bridge and No deflection sition which seems to exist. between the Wabash and | three but an increase of seven in the number 
was perceptible to the but the ebief engineer uf the leaders. It is asserted that some of the friends | Kijjed and of 46 in that injured. Three collisions were 
bridge, _ George 8. who was accompanied | Of the Wabash system profited by purchases of Quincy | caused by misplaced swi one by cars left standing 
and assisted in Mr. R. J. MeClure, | stock. on main , and one by failure to use signals. Of 
Chief of the & Quincy;| Articles of were filed of the Southern | the unusally large number of coilisions, most are unex- 
Mr Engineer; Mr. Gottlieb, President |lowa and Nebraska y . with a capital plained, though we fear carelessness or stupidity would 
of the Keystone of ; and | stock of $4,000,000. The are officers and | be the cause assigned to most of them, could they be 
Messrs. Maurice and of Pa., a stiearn tntargeted to the Chicas, and sifted out. There were 13 accidents directiy to 
deflection of exactly three and one-sixteenth inches. | Railroad. new road built defect or failure of road or equipment, 8 caused by 


Si fase 
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elements or the weather, 10 by unforeseen or accidental 
obstructicns, 88 by carelessness and errors, and 12 are 
uvexplained. As to time, there were 48 accidents in 


day-time, 22 were at night, while in 8 cases the time is 
not given. 


The Union Pacific—Kansas Division—is making some | 


extensive improvements in its terminal facilities at Den- 


ver, Colo., consisting of remodeling the whole of the | 


yard, a and relaying the old tracks, and ad- 
ding several miles of new track room ; erecting a new 
stone freight depot, 304x40 feet, with platforms for load- 
ing and transferring, having a capacity of 55,800 square 
feet ; erecting a new stone round-house, with twenty- 
eight stalls, of which are for both standard and 
t :ree-foot gauge, together with large new coaling stations, 
ec. The contractor for the buildings, on account of some 
disagreement as to bills for what he claimed as extra 
work, abandoned his contract on Aug. 20, and the work 
is now being carried on by company forces, under the 
direction of the engineering department. The stone for 
these buildings is a pinkish lava stone, gotten from quar- 
ries at Castle Rock, Colo., on the Denver & Rio Grande 
Railway, some thirty-three miles south of Denver, and 
presents a very attractive and substantial appearance. 
hen completed the Union Pacific will have one of the 
most convenient and well-arran ards any where in 
tae West. Mr. Robert Brewster Stanton, Division Engi- 
neer, is in immediate charge of the work. 


Wm. Sturgis, who is interested in the company ‘which 
is building a narrow-ga road from Effingham, Tll., to 
a connection with the Bloomfield, Owensburg. Spring- 
field & Bedford road, is said to be quite enthusiastic 
over the future prospects of the road. He says the 
scheme now is, as soon as the western division is com- 
sleted to a connection with the Bloomfield, Owensburg, 
Springfield & Bedford, to commence an extension on 
the east from Swiss City to Seymour, then bearing 
southward toward Madison, Ind., push the line through 
to Cincinnati, running within a few miles of the river, 
on the north side, eastward to Cincinnati. Mr. Sturgis 
is sanguine that this narrow-gauge road will be in opera- 
tion between Effingham and Cincinnati before Novem- 
ber 1, 1881. He states that all along the proposed line 
there is much interest taken in the project, and that sub- 
sidies are promised which wil! give a basis for operation 
and place the company in such « condition financially 
that they can readily secure money on bonds of the road 
to push it through vigorously. A large portion of the 
way it would pass through a country which now has 
limited railroad facilities, yet is very productive. 
Should the enterprise be pushed to completion it will 
make the B., 0.6. & B. road a good property. It 
would also open up to Cincinnati the stone quarries on 


this road at Dark Hollow, Ind., which are the finest in | 


every respect in the state. 


The Filbert street extension in Philadelphia into the 
heart of the city is going on as fast as possible. The 
purchase of the last house on the ground has been com- 
pleted, and now the company is the owner in fee simple 
of a district one square wide, extending from Fifteenth 
street to Thirty-second. The bridge across the eee 
kill, three tracks wide, is going up as fast as it can 
put in position. The new freight station will be directly 
in the rear of the r station, the passenger tracks 
running right through it. It will be two stories high, 
806 feet wide, and feet deep. Freight will be re- 
ceived on one side and elevated to the second story (for 
the track is twenty-four feet above the street,) and 
delivered on another street, being lowered down by 
elevators. The cut through Bergen Hill, just out of 
Jersey City, is being widened for four tracks—two for 
freight and two for ngers, Another section of two 
miles between Oakland and Glenloch, twenty miles out 
of the city, bas been given out to contractors to be 
straightened. The cost of this work may be imagined 
from the fact that the Valley Creek section, five miles in 
length, cost a quarter ofa million, and saved only a 
third of a mile in distance. The old road went around 
the hills, and was full of sharp curves, The new loca- 
tion is an air-line, and crosses the old road-bed sixteen 
times in the five miles. The whole line between Phila- 
delphia and Pittsburgh is to be gone over in the same 
manner, and ultimately the distance will be shortened 
twenty or thirty miles. The reduction of these curves — 
390 degrees in all—will enable engines to carry two 
more cars to a train, so that the change in the line will 
be equivalent to two carson every train carried free, 
or two hundred carsaday. At Horse-shoe curve the 
road-bed is to be turned over to the ornamental garden- 
er, to make it as attractive as possible. At Altoona a 
free reading-room has been put up for the employés 
when off duty, and the company is beginning to erect 
houses for section-men on each subdivision so as to give 
the supervisors, foremen and trackmen better houses 
than they can rent of private parties and near to their 
work. 

—- eee — 
RIVERS AND HARBORS. 

Dredging of Toronto harbor has just been completed 
at a cost of $500,000. 

Capt. Eads is in California, planning a system to 
control the waters of the Sacramento River. 

The labor troubles on the Lachine Catial have come to 
an end by the contractors conceding the demands of the 
men for $1.25 per day. 

The leading bankers in San Francisco say the report 
that the San Francisco banking houses would join a 
syndicate to float shares of the De Lesseps canal com- 

ny is without foundation. Nothing is known in 
tanking circles there of any such movement. 

An official report of the Eads jetties gives a very flatter- 
ing account of the permanency of that work. During the 
past two months there was not a single day when there 
was the slightest diminution of depth and width of 
channel as required by law, Capt. Eads has just received 
$50,000, the fourth quarterly payment for the main- 
enance, and second semi-annual payment of interest on 
$1,000,000, reserved fund, 


Joseph Nimmo, Jr., Chief of the Bureau of Statistics, 
says of the commercial of the Ameri- 
can interoceanic canal, that the shi which would 
annually pass — such a ca would be about 
1,500 vessels, or 1,625,000 tons annually; that the pos- 
sibilities of the Suez Canal with respect to the value of 
commerce were three and a half times as great as those 
of the American canal; that the traffic 
of the latter would probably be confined almost exclu- 
sively to steam vessels; that during the latest year for 
which commercial statistics can collected the pro- 
posed canal might have afforded for 7,3; per 
cent. of the foreign commerce of the United States, 2% 
ee cent. of the foreign commerce of Great Britain, 

1¢ per cent. of the fore commerce of France, 
and less than 3 per cent. tae international com- 
merce of the globe upon the ocean. Mr. Nimmo 
calls attention to the fact that there has been a 
very large diversion of traffic from the route 


of Panama, to the transcontinental railroad already 
constructed in the United States; the value of ‘the com- 
modities transported between New York and San Fran- 
cisco via Panama, havi fallen from $70,202,029 in 
1869 to $4,947,755 in 1 , and the number of - 
gers from 26,853 in 1869 to 4,496 in 1879, while the 
trade between the Atlantic and Pacific ports of the 
United States via Cape Horn has also been to a consid- 
erable extent diverted to the transcontinental rail- 
way line. Mr. Nimmo adds that there 
large and growing commerce between the Pacific 
ports of the United States and _ interior = 
east of the Rocky Mountains, chiefly St. Ss, 
Chicago and Cincinnati, and that the pi 
canal would not present any direct competition 
to this trade between interior points in the United States 
and ports on the Pacific coast. In the event of the con- 
struction of an American interoceanic canal, the com- 
merce between Pacific ports of the United States and 
Europe would probably seek passage ee the — 
inks that 





posed canal in steam vessels. Mr. Nimmo 

the construction of a canal would not change the char- 
acter of the trade with Peru, Chili, Bolivia and other 
South American states, which would stili be confined to 


sailing vessels. 
—— eee 


BUILDING. 

A jail will be built this season at Salem, Ind., at a cost 
of $15,000. 

A new station will be built at Eagle, Pa., by the 
Pennsylvania R. R. 

The bids for the uew court-house at Appleton, Wis., 
| were opened on Monday morning at 9 o’clock. 

The McCormick Harvesting Company of Chicago, II1., 
is to add 1,200 feet to its extensive manufactory. 

Mr. W. H. Brown, architect, is making an addition to 
Wabash College, Indianapolis, which will cost $15,000. 

The Boston & Albany Railroad Company are building 
a new car repair-shop 30060 feet at Albany, 
N. Y. 

The National Dock and Warehouse Company, of Bos- 
ve will build a dock and warehouse wharf of 40 by 200 

eet. 

Messrs. Huebner & Mueiler are the architects of St. 
Bridget’s School building, at Indianapolis, which will 
cost $8,000. 

P. T. Barnum will build at Bridgeport, Conn., the 
winter quarters for his greatest show, the buildings 
to be done Nov. 1. 

A three-story alms-house, 175 by 200 feet, is buildi 
at Mercer, Pa., at a cost of $50,000. Messrs. Drum 
Steen, of Pittsburgh, architects. ‘ 

The Indiana State House, at Indianapolis, will be 
ready for iron beams, basement story, the Ist of Novem- 
ber. Brick-work is progressing rapidly. 

The completion of the Union Depot at Atchison, Kan., 
will be celebrated with appropriate ceremonies on Sept. 
7. A large number of invitations has been issued. 

Messrs. Drum & Steen, of Pittsburgh, Pa., are the 
architects for the new Westmoreland Count Home at 
Greensburg, Pa. It will be three stories high, and will 
measure 236 feet in length ; cost, $63,000. 

A Presbyterian church is being built at Atchison, 
Kansas, of native blue lime-stone in rock face broken 
ashlar work, finished with Cottonwood Falls lime-stone; 
cost, $18,000; B. J. Bartlett, of Des Moines, Iowa, 
architect; Rockwell & Gordoa, mason contractors. 

On the corner of Madison avenue and Thirty-ninth 
street, this city, a —— gallery aud library is to be 
built for Mr. Wm. E. Dodge, Jr. The building will be 
of brick and stone; the interior finish is to be of oak, in 
the old English style; cost, about $25,000, 

The directors of the new Opera House Company, of 
toe opens tenon, Gupephie motionnel apietah sea 
the opera-house, throug um of a Jimi 
competition. Mr. J.C. Cady, Mr, Geo. E. Harney, 
Messrs. Potter & Robertson, and Mr. Geo, B. Post are the 
selected competitors. 

The New York and New En 
has completed plans and fications for twelve new 
depots to be built west of Hartford. The best of these 
will be erected at Waterbury. At Plainville a substan- 


tial building, for use both as a passenger and t 
depot, will put up. The total cost is cShobelan 
about $30,000. 7 

Work on the custom-house at Cincinnati has begun 
again, as a portion of the iron joists for the floor of w 
is now the upper story has arrived. After these joists are 
laid, six courses more of stone-work are to follow, after 
which the mansard roof will coer, the ——— The 
appropriation of $350,000, made by Congress during the 
last session for this custom-hoyge and post-office, is not 
enough to finish the building 

a Catholic Cathedral 


Plans are in ration for 
Marquette, Mich, It is to be of the Roman style, with 





Railroad Company 





between San Francisco and New York, via the Isthmus | 


is now a/|cl 
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Lake Superior sand- 
construction. nave will be 
floor 65 by 150 feet. The 

feet in it. The cathedral 


modern rovements, 
ood of $50,000 or $60,000.” 
lof Abraham 8. Wolf, lately admitted to 


for the founding of a Home 


ladelphia, to 
i 8. Wolf Home. The build- 
ing is to accommodate 


fift ; to be built at a cost 
$10,000 or $15,000. oak will ce erected on the grounds 
Jewish Hospital. He also gives $5,000 for the 


erection of an additional wing to the Jewish Hospital, to 
be used as a hospital for incurables. 


The committee of the New York Produce 
Exchange has selected a site for its new building 
between Beaver and Stone streets, with a frontage on 
Broadway of 300 feet, and extending in the rear 170 
feet. The cost of ty taken is nearly $600,000, 
and the an be erected is to cost $450,000, 
making a total of $1,050,000. All who wish to send in 
plans for the new building are to send their 
names to Franklin Edson, Chairman of the Building 
Committee. 


a Air Crooks i spent otiame tor the 
chureb and parsonage of St. John vangelist, to be 
built on Fifty-fifth street, corner of First avenue, this 
i The church will be 80 by 125 feet, and will seat 
1, people ; it will have a spire 214 feet bigh. Mate- 
rials to be used will be brick, with Ohio and blue-stone 
finish. The style is fourteenth century Gothic ; cost, 
about $70,000. At West Farms, New York City, a 
Catholic church, 70 by 36 feet, to seat 800 persons, is to 
be built from designs of same architect. It will be of 
brick, and have an open-timber roof, traceried windows, 
The front gable is to be surmounted by a bell turret, 70 
feet high ; cost, about $6,000. Mr. Crooks is also pre- 
ing plans for the church and parsonage of the Sacred 
eart, to be erected on Fifty-first street, between Ninth 
and Tenth avenues, at a cost of about $100,000 : mate- 
rials to be used not yet decided on. 


_——0oe———— , 
CONTRACTING, MISCELLANEOUS, ETC. 
The Board of Directors of the Toledo (O.) Work-house 
will receive bids until Sept. 15 for supplying 500 cords 
of stone for macadamizing purposes. 


Smith & Egg, of Bridgeport, Conn., are given the 
contract for four years to supply the government with 
mail locks, numbering over 000. 


The Vulcan Iron Works, Chicago, are building two 
7,500-pound steam hammers, with engines and boilers 
complete—one for the Georgia Central Railroad and one 
for Baltimore & Obio Railroad Company. 

The Gates & Scoville [ron Works, Chicago, shipped 
last week to the Indianapolis & Vandalia Railroed a , 
rock-crusher having a capacity for crushing 200 tons of 
rock per day. They have several extensive contracts 
on hand, and are running full time. 

Chicago recently let contracts at the following prices: 
Five hundred thousand brick, at $10, Hoyt & Alsip ; 
two hundred and fifty thousand brick, at $10, L. H. 
Harland ; curbing, grading, and paving West Monroe 
street, between Ashland avenue and Loomis street, A. 
H. Perkins ; one million sewer brick, at $10 and $10.25, 


PD. V. Purington. 

F. Braun, Secre at of Railways and 
Canals, Ottawa, Cana vertises for tenders as fol- 
lows: “‘ Tenders will be received by the undersigned un- 
til noon of Wednesday, the 8th of Se ber next, for 

of six snow- 8, Six wing-plows and six 


neer-in-Chief, Ottawa, and at the station-mas- 
in St. John and Halifax, on and after Mon- 
day, the 23d inst.” 

The trade in cement grows every year in importance, 
and in regard to harbor works cad su struct- 
ures, may be said to have revolutionized tne art of the 
engineer’ The competition of makers, i 
limited in its range, for probably three-f 
Portland cement in the world is made within fort 
miles of London. The natural advantages of suitable 
materials, fuel and facilities for t in the London 

i a led, factories elsewhere 
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WE have given large space this week to matters 


relating especially to land surveying. We are 
pleased to note the awakening of an interest among 


surveyors themselves in the subject of their pro- | 


fession, and we believe that, in combination with 
the civil engineers whose names appear in the pro- 
ceedings of the societies mentioned, much good 
may beexpected. We hope that the civil engineers 


and land surveyors of Pennsylvania will respond | 


freely to the circular of the Engineers’ Club of 
Philadelphia, and that a meeting for discussion and 
organization may soon be held as desired. We 
will take an early opportunity of saying something 
further on the general subject of land surveying 
in the United States as at present practiced. 


—<o 

HAVING just received from Mr, Prince the cor- 
rections of his Fourth Revised List of Water- 
Works, issued Feb. 1, 1880, we this week publish 
the corrected list in full. In Mr. Prince’s “‘ correc- 
tions,” he has not marked the ‘ Private Com- 
panies ;” we will be obliged for any corrections of 
this list sent to us, and we will also be pleased to 
receive suggestions from practical water-works 
people upon the expansion of this list into tables 
of statistics that will be of value to them. The 
type will be kept standing indefinitely, and as 
soon as we have received data for further publica- 
tion, we will give our readers the benefit thereof. 
In all correspondence please to write on one side 
only of the paper. We will be pleased to hear 
from correspondents on the subject of water 
supply. 





WE will, as soon as possible, send a slip with the 
following headings to all the water-works superin- 
tendents in the list. This schedule may not 
be complete, and we will await suggestions for its 
improvement before printing it. Under the head- 
ings we invite statistics up to Sept. 1, 1880, and 
they will be published at once, so as to enable as 
much as possible to be accomplished before the 
close of the present volume. If errors are com- 
mitted, will be pleased to receive the corrections 
promptly for publication. We hope, that by per- 
severance in collecting and compiling these 
statistics, we will be able to give in a convenient 
form, and at a nominal rate, a condensed history 
of American water-works. The following will be 
the headings of our schedule: Name of Works; 
When Built; Name of Constructing Engineer ; 
Source of Supply ; Area of Water-Shed ; Annual 
Rainfall ; Cost of Works to Sept. 1, 1880 ; Annual 
Cost of Maintenance ; Population of City or Town; 
Number of Consumers ; Per Diem Quantity Used ; 
Character of Supply ; Manufacturers of Machinery; 
Capacity of Engines ; Duty of Engines ; Length, 
Sizes and kind of Pipe for Distribution; By Whom 
Supplied; Number of Gates; Manufacturer ; 
Number of Hydrants ; Manufacturers ; Number of 
Stop Cocks ; Manufacturer; Meters; Manufacturer; 
Price of Bonds, Sept. 1, 1880; Superintendent. 

If there are any objectionable f in the 
above, we would be pleased to know it, and if more 
is necessary, tell what it is. ‘When the list is as 
complete as we can make it, we will issue it in 
book form ; meanwhile we will publish it from 
week to week, so as to get the benefit of immediate 
criticism 


eS 


PERSONAL. 


Mr. R. H. Cousins has been appointed Chief En- 
gineer of the East Texas Railroad with offices in 
Mr. F. C. Tucker, is Chief Engineer of the South- 
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ern Florida Railroad, with headquarters at Long- ing the three angles), the other six parts may be 
| wood, Florida. | read off directly and the area be found by one 


| 
| 


Upon the application of City Engineer Patterson | ™ultiplication. The nine parts considered are the 


New York City. of Indianapolis, Samuel H. Shearer was appointed | three sides, the three angles, and the three per- 


| Assistant City Engineer. The extra amount of work | Pendiculars. 


| necessitated an inerease in the engineering force 
| of the city. 

i 

| 


Joseph S. Harris, Superintendent of the Lehigh 


-| Coal and Navigation Company, has accepted the 


position of General Manager of the Central Railroad 


former company. 


the New York Evening Telegram of the 14th ult. : 
To the Editor of the Evening Telegram : 

The use of my name, as I find it published, places 
me in a false position in regard to the Hudson River 
Tunnel. When work was resumed last fall upon 
the tunnel my engagement upon the East River 
Bridge caused me to decline any responsible con- 
nection with the tunnel. This. declination was 
coupled with the statement that I had no faith in 
the use of compressed air. My relations with those 
engaged in the work are of the most amicable char- 
acter, and I have taken a deep interest in the 
progress of the work and often conversed and ex- 
changed views on the subject, but as a general 
thing have differed from Mr. Haskin as I now do 
in regard to the probable success of the caisson he 
proposes to construct. Hence you will see that the 
statement that ‘* this plan has been decided upon 
by Col. Haskin and (General) Paine, who are now 
consulting on the matter,” places me in a false 
position. Very respectfully, W. H. Parner. 

No. 21 WATER STREET, BROOKLYN, Aug. 14. 


City oF Mexico, Aug. 30, 1880.—William H. 
Greenwood, who for several years was Chief Engi- 
neer of the Denver Railroad, and has recently been 
engaged in making surveys for Palmer & Sullivan, 
the railway contractors, was murdered yesterday 
near Tlalnepantla, eighteen miles from the capital. 
He was accompanied at the time by his assistant, 
Mr. Miller, and a servant, and had gone on in ad- 
vance to examine a barranca. A few minutes 
after Miller and the servant came upon his dead 
body with three bullet holes in it. The murderers 
had taken Greenwood’s pistol and horse, but left 
his watch and money, probably because they had 
no time to rifle the body. The authorities are 
making great efforts to find the murderers. 





William H. Greenwood, the civil engineer who 


was murdered by robbers in Mexico on August 29, 


was well known in railroad circles throughout the 
country. He was about 45 years of age, and a 


native of Vermont. His home was at Demurston 


in that state. He served through the war in the 
engineer corps. He made the acquaintance of 


Gen. W. J. Palmer, President of the Denver & 
Rio Grande Railway, and senior partner of the 
railroad construction firm of Palmer & Sullivan. 
After the war he was employed upon railroad 
work in Illinois, but quitted that to accept a 
position on the Kansas Pacific Railroad when the 


construction of that road was begun. When the 
Denver & Rio Grande Railroad was planned he 
went into the service of that road at Gen. Palmer’s 
solicitation, filling the office of chief engineer. He 
held that position until a few years ago, but has 
Last 
May he came to this city from Colorado, and sailed 


remained in the employ of Gen. Palmer. 


for Mexico, where he has since been engaged by 
the firm of Palmer & Sullivan in surveying rail- 
road routes. He possessed a strong constitution, 
and was exceedingly capable in his profession. 


His wife accompanied him to Mexico, and has not 
yet returned. At the office of the Denver & Rio 
Grande Railway in this city, no particulars of the 
murder had been received yesterday. The fact of 
Mr. Greenwood’s death had been telegraphed, with 
the announcement that details had been sent by 


mail, 


—————-_ 30+ oe 


GRAPHIC TRIGONOMETER. 


By means of the ‘‘Graphic Trigonometer” de- 
signed by Edward P. Adams of Boston, Mass., 


The following communication was published in 
































The ‘‘Graphic Trigonometer”; consists of two 
charts, one transparent and a transparent vernier 
scale. Mr. Adams has given the following 
directions for making and using these: 


The lower chart is made as follows: From the 


Company of New Jersey, but will continue to act middle of a base line one meter long, as a centre, 
also in the capacity of consulting engineer for the | 8emicircles are drawn exactly 5 cm. apart; also 


radii for every degree in the semicircle. Lines 
parallel to the base line and 5 cm. apart are 
drawn in the space bounded by the outer semi- 
circle. The lines from the centre to the top, and 
the base line from the centre to the right and left 
are numbered by fives, from 0 to 100; and every 
fifth degree is numbered both at the outer semi- 
circle and near the centre. The base line, from.0 
to 10 on the left side, is divided to tenths, and the 
units numbered, 


In the upper chart, the drawing is bounded by a 
semicircle exactly the same size as the one in the 
lower chart. With the left-hand end of the base- 
line as a centre, arcs and radii are drawn, also 
parallels, at the same distance apart as in the other 
chart. They are numbered in a similar way, ex- 
cepting that the arcs are also numbered on the 80° 
radius for convenience, the radii on the 80 and 130 
arcs, and the fine divisions of the base-line are at the 
right of the 0, the numbering, of course, reaching 
200. 

The transparent vernier scale is a circular piece 
of mica about 7.5 cm. (3in.) in diameter. Through 
the centre, two base lines at right angles and 5 
em. in length are drawn, and divided at every 
half mm., representing tenths. Below the bori- 
zontal base line semicircular ares are drawn for 
every tenth, and numbered for every unit on the 
straight lines. 

The upper chart is made of tracing cloth ; the 
other may be made of the same or of any paper 
that has the same rate of expansion and shrink- 
age. The rulings on the upper chart and the ver- 
nier should be on the under side, to insure the 
greatest accuracy in reading. 

They are each fastened to a grooved stick, and 
these are so made that they slide in a straight line, 
and are kept together by springs. The two charts 
are so connected with the sticks that the base lines 
are coincident, and when the two zeroes are 100 
apart, the two bounding semicircles are coincident. 

The method of using the ‘‘ graphic ” trigonometer 
is as follows: 

Given two sides and included angle: Set the 
slide so that the distance between the zeroes equals 
one of the sides; from the proper centre, follow 
the radius for the given angle the given length of 
the other side, using the vernier to set off the ex- 
act distance. The zero of the vernier is at the 
third apex of the triangle. By means of the ver- 
nier and the horizontal lines, the altitude may be 
read off; by the arcs from the se-ond centre, the 
other sides; by the radii from the second centre, 
the other angle; while the product of half the alti- 
tude by the base gives us the area. 

Given two angles and included side: Set the 
slide for the given side; follow the radii for the 
given angles until they meet. The point thus 
found is the third apex of the triangle. Then pro- 
ceed as before. 

Given the three sides : Set the slides for one of 
the sides ; by the use of the vernier find where the 
arcs corresponding to the other two sides intersect. 


This is the third apex. Find the unknown parts 
as before. 


Additional Suggestions.—If the length of the 
sides are all quite small, multiply by 2, 3, 4, or 5, 
and make the proper corrections in the results. If 
the lines run off from either chart before meeting, 
reverse the triangle so that the upper apex points 


any three parts of a triangle being given (except-'to the right. To check results obtained, use an- 
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other side as the base. The vernier may be used in | cumulate and do not balance or neutralize each |.gle 


reading the angles. 

The amount of error, in this method, depends 
both upon the accuracy with which the charts are 
constructed and connected, and the carefulness 
with which they are used. In any case, it ought 
not to be more than 1 in 1000, while with accu- 
rately constructed charts, and careful use of a 
reading glass, the error may be reduced to a small 
fraction of that amount. 

While the ‘‘ Graphic Trigonometer ” will be found 
most useful to the surveyor, for whom it was in- 
tended, it will be a saving to others also; the en- 
gineer and bridge-builder, the carpenter and the 
mason will find it an advantage. 

While Mr. Adams gives permission to any one to 
make these charts for his own use, although copy- 
righted, he hereby opens a subscription list for 
their publication, The subscription rate for the 
present will be $5 eath delivered. Whena sufficient 
number of subscriptions have been received to war- 
rant the publication, the matter will be given into 
the hands of John Wiley & Sons, as publishers. 
Subscriptions should be sent to Edward P. Adams, 
82 Devonshire St., Boston, Mass. 


CORRESPONDENCE. 
HARBOR WORKS. 
LAUNZUN, Can., Sept. 6, 1880. 


Epitor ENGINEERING NEWs: 
There isa good deal of controversy going on 








here through our local press, as to the mode of 
construction adopted by the English engineers who 


designed, and have in charge, the construction of 


our Harbor Works and Graving Dock. The walls 


of the Harbor Basin and Graving Dock are built 
with a thin veneering of cut stone or face ashler, 
and are backed up with a concrete of Portland 
cement of the following proportions : two measures 
of sand, three measures of small broken stone, 
three measures of large stones not more than forty 
pounds in weight, and one measure of Portland 
cement, 

It has been ascertained that water percolates 
through this concrete, and our local engineers say 
the walls cannot stand in consequence ; that the 
water will freeze in the voids and expand to the 
destruction of the works. The English engineers 
say in reply, that porous concrete is the best 
adapted to our severe climate of frost and snow, 
and in any case the conercte will become impervi- 
ous in a couple of years. A portion of the walls of 
the Harbor Basin built in this manner was dis- 
placed by the frost of last winter. Information on 
this matter through the columns of ENGINEERING 
News, will oblige yours truly, ENGINEER. 


EARTHWORK COMPUTATION, 


PUEBLO, Colo,, Sept. 2, 1880. 
EpiroR ENGINEERING NEWS : 

One word on the subject of prismoidal formula, 
especially in connection with the letter of T. A. 

To begin with, it is not true (although indorsed 
by so shrewd an engineer as A. M. Wellington) 
that ‘‘ there is nearly always more or less crowning 
in the middle of a section.” 

As a matter of fact the surface will hollow as of- 
ten as it will crown, and crowning and hollowing 
may both with safety be neglected as balancing 
each other. 

Then this is a good time to call attention to a 
proper distinction between accuracy and precision. 





| numerals, which, with a little practice, is 


ENGINEERING NEWS. 
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other, and the only mathematical reason for 
_ neglecting this error is in some cases that it is suf- 

ficiently precise to call the error zero, 
| There is a practical consideration that some- 
' times it will cost more to calculate the correction 
than to pay the contractor for what the errors 
| amount to; but with three level sections it will al- 
| ways pay to calculate the correction to the near- 
est yard when the yard is the standard of precision, 
and with a ready computer even tenths of yards 
| can be computed without loss where the tenth of a 
| yard is the standard. C. F. A. 


j 
| 





WELLENGTON’S COMPUTATION OF RAIL- 
WAY EARTHWORK. 





The following, from the Railraad Gazette of 
some time ago, we reproduce, as we think that in 
these later days of railway construction, such a 
book as Mr. Wellington's is especially desirable, and 
we wish to let engineers know what they are puy- 
ing as nearly as we can: 

‘The present time is characterized as one of 
‘labor saving,’ and to this end no class of men has 
contributed so much as engineers, and by them 
| the question of saving their own labor has always 
been considered a matter of great consequence. 

‘One of the most important duties of an engineer 
is the estimation of quantities of material for the 
purpose of information before deciding upon work 
not yet undertaken, and for payment upon work 

completed. To aid in the various processes, many 
tables of quantities have been constructed, and for 
no one material have more attempts been made to 
facilitate the work than for earth. Tables of earth- 
work are very common, and many very excellent 
ones have been pen some of which have been 
noticed by us; but we have now to record an en- 
tirely new step in the interest of this tedious and 
important business. 

“The work whose title is given above is in two 
volumes, one of text and one of plates. The former 
has a very good chapter of general A grolisninesy ex- 
planations concerning the methods and ideas of 
diagrams and their use ; a discussion then follows 
of the formule forthe usual methods for compu- 
ting the volumes of earth, with a good deal of new 
matter therein, and the processes of constructing 
diagrams to obtain the results, and also some new 
methods for finding the volumes of and 
triangular sections, and for adding the process o! 
setting slope stakes. Mr. es by the way, 
seems to be the first person who succeeded in 
making a practical use of the methods and formulze 
for earthwork in Henck’s ‘ Field Book,’ and his 
diagram for using them is exceedingly ingenious 
and very easy of application. There is another 
chapter which gives the forms of office notes and 
concerning the practical constructions of diagrams 
and an appendix with examples of ee and 
comparisons of results ; these are the ing topics 
of the book, which is op 9 bound and well printed 
in large type—a matter of interest to assistant en- 
gineers in the country, where light is scarce in the 
evenings. 

‘** The author’s own d tion of his method, as 
given in his preface, is as follows: 

‘** The nearest approach to this somewhat novel 
method of computing earthwork is found in the 
methods often used for graphically computing 
bridge-strains and occassionally for preliminary 
|estimates, both being on Analytical 
Geometry. But thereis the important difference 
in this case that no construction is required, or 
scaling of distances, the quantities being merely 
read off, as if fromatable. Inaccuracy and delay 

becomes adapted 





= 


are thus avoided, and the method 
to numerous and exact computations. 

‘** The best description, in fact,which can be made 
of the di ms is that they are a series of con- 
densed tables, the only difference being that quan- 
tities are read off from lines i of Arabic 


convenient. The diagrams might be reginans » 
tables of the ordinary form, oert r ‘hice 


| réasons: 





Prien It saints to about 29 feet 

a range in horizontal dimen. 
sion of 82 feet. Then, to tabulate it to tenthen: 
each dimension, would require 290 x 320 — 9 Gi) 
quantities, equal to 155 pagesof Trautwine’s tables, 
or ten times as extensive a series of tables as |] 
those given in that volume, which are for twely. 
different roadbeds, and extend to 60 feet « ntre- 
aoe of 30 feet. Moreover, every point 
in I. represents a tabular quantity, and this 
fact enables the range of the diagram to be readily 
ee which cannot be conveniently done 
with r 


“ The plates are twelve in number, 1417! jin). and 
are excellent both in ign and execution, clear 
and well defined. They are photo-lithographic re- 
ductions from the ori and are a credit to all 
connected with their production. The most useful 
of these plates we take to be, as the author also 
does, the ‘End Areas’ and ‘Triangular Prisms.’ 
The isa multiplication table, but of 
gigantic magnitude. But there are many other 

iagrams for prelimininary estimates, and also for 
the ‘correction for curvature’ and for ‘ side-hil| 
work,’ the latter being exceedingly ingenious. 

**Tn one thing more than all others do we notice a 
difference between this work and most of those 
treating on the same subject of estimates of earth, 
that instead of trying to modify any of the usual 

ractice of field work for the sake of his system, 

r. Wellington has succeeded in adapting himself 
to it with what onan to be a very fair degree of 
success, and in the following particular especially. 
The favorite basis of our earthwork tables has 
always been the ‘ prismoidal formula: but the 
method most in use among practical engineers has 
ever been that of ‘end areas.’ No table has ever 
been constructed of this method, for the simple 
reason that it would be bulky and inconvenient; 
but this author has co a diagram for the 
use of the notes taken in the ordinary setting of 
slope stakes, and the only change made in their 
use is the simple addition of the two slope-stake 
distances giving the width between them. The 
first six are devoted to this purpose for the 
ordinary roadways and slopes. 

“The use and application of these diagrams is 
very easy and the results good. The saving in 
time is immense, and for ordinary purposes may be 
stated as follows : Accurate results may be obtained 
by the method of ‘end areas’ in one-tenth of the 
time usually taken for computation of such work. 

‘* With the ‘ side-hill work’ still greater saving 
may be effected, and for Mr Henck’s method the 
results can be reached in about one-twentieth the 
time employed. 

* “The ag r ghee in the use of _ 

iagrams is of a much less fatiguing nature than 
even the use of an extended table, and the results 
are ,, accurate. Mr. Wellington has 
shown a tread comprehension of and familiarity 
with his subject, and we consider the work alike a 
credit to the author and publisher.” 


——_—_—__9+2- «+e 


THE Mersey Supway.—After a smart fight in 
both Lords and Commons Committees, an Act has 
been obtained for the construction of a subway for 
road traffic under the River Mersey between Liver- 
pool and Birkenhead. The length of the subway 
and main approachés is 1%4 miles, and the 
estimated cost for works is nearly two millious of 
dollars. The subway is 27 feet wide, by 17 feet 
high, and the - 1 i in Stand 1 in a 
‘or the greater n length under the 
river there is at 22 feet of solid rock between 
the water and the outside of ring brick arch of sub- 
way. On the Liverpool sidethe minimum thick- 
ness of rock is however only some 10 feet, but 
this is covered with about 20 feet of clay and silt, 
the latter being in practice almost as effective as 
the former percolation, indeed, 
to check the _per- 
f $1,250 guaran Sitied by the 
nel, A sum of $1,250,000 t y the 
Great Western Railway and Corporation of 
es and power is ene cee veg td 
Corporation of Liverpool and t ersey Doc 
to subscribe the remainder of the capital. 


y | Board 
Mr. Fowler is Engineer-in-Chief of this work. 





t state of railways in 
to Yokohama, 18 miles in 


Japan : A line from Tot 
All engineering calculations should be correet for) “‘ First. The tables would be of vast extent; | jot, ‘was in 1878, and has not since 
standard of precision assumed. Whether quanti- | ce eS ee aes vs ~ a extended. Since that time a relay from Hi igo 
ties shall be taken out to yards or to tenths of | together. atta miles 


yards, is merely a question of where thestandard’) «<< Second. It would be impracticable to secure 
of precision shall be fixed, and is a matter of judg- | accuracy in such extensive tables; whereas, in 





: : . the length being about 
ment with each engineer, and enough has been | constructing a nee any error of importance , been commen 
: : : ‘om oida) | becomes immediately evident. than 60 miles long 
said on that subject lately. That the prismoidal : 
Mi -..  “<*Third. Even if the tables were accurately which offers but few 
formula shall be used or a prismoidal correction | constructed, they would-be too bulky for tical importance. A 
made, is necessary to accuracy ; with given data, | yse, : Mtmera islands and ft he 


every neglect to apply prismoidal forraula or cor-|  « « These objections are self-evident, if the first be | Kioto 
rection gives rise to an error, and these errors ac-! granted. To illustrate that point, let us take a sin- 












Sept. 11, 1880 





ENGINEERING NEWS. 











LISTOF WATER-WORKS IN THE UNITED STATES AND CANADAS. 


September 1, 1880. 























(Those marked * are private enterprises.) Compiled by E. Prince, C. E., Quincy, Il. ° 
Sterling, I. d, Mass. Hudson City, N.J | Iroaton, Ohio. South Bethlehem,*Pa. 
. Speen, * Medford, “ Jersey City, * neaster, - Stroudsburg, a 
* aukegan, oo “ Lambertville, = | Mansfield, " Summit Hill 
“ Attica, Ind. Methuen, Long Branch “ | Massillon, * “ Susquehanna,* 
“ Brazil, = M . Millville,* - Middletown, “ Tamaqua, 
Ter. Brookville, “ Milford, “ Morristown,* = New Lisbon, “ Tioga, “ 
yore # Natick, i Mt. Holly,* = | Norwalk, “ Titusville, o 
Con “ Nantucket, os wark, “A | Piqua, “ Towanda, “ 
# Evanston, ie New Bedford, e New Brunswick, ‘“‘ Portsmouth, “ Tunkhannock,* 
“6 E * Newburyport, ps _* 2 | Salem, ” Tyrone, “ 
. Fort Wayne, | _ oa ‘* Eterae,° 7 ae ‘ . Westchester, “ 
i li “ orth Adams “ psburg,* id i Iney, - fest Pittston, 
- Jeffersonville, tw North Bridge, - Rahway, “ Steubenville, ‘ Wilkes, Barre (2 compan- 
« Kokomo, ¥e Northampton, “ Trenton, ~ Tiftin, - ies),* Pa. 
* vette, ” Orange, - Albany, N. Y. Toledo, " Williamsport (2 compan- 
ts Laporte, " Peabody, sf ttica, os Urbana, * ies),* Pa. 
¢e Logansport, by Pi a * Auburn,* “ Warren, * Williamsport W. Co. 
ed Madison, “ Plymouth, . Avon,* * West Cleveland, “ Lycoming W. Co. 
< Marion, : Quincy, * 8 “ Wooster, “ York, Pa. 
a Micha ‘ a ing, - * Batavia, e | Youngstown, ne Bristol, R. L. 
- New Albany,* “* Salem, ” Bayside, sa | Zanesville, i” Central Falls, 
“ New . = Shelburn Falls, ‘“ Binghamtov, = | Portland,* Or. Newport,* 
“ n Somerville, " Brooklyn, , Salem, * Pawtucket, 
” South Bend, - South Adams, “ Buffalo. * The Dalles, - Providence, « 
“ Terre * ” South Hadley, E Canajoharie, “ Allegheny, Pa. Charleston, Bs 
a Union City, # South Lee,* - Clifton Springs, ‘“ Allentown, * Columbia, * " 
- Ww. ’ . = ld, _ Ss Altoona, “ Chattanooga,* Tenn. 
“ Anamosa,* Ta. *k * - College Point, "7 Archibald,* S Clarksville,* “ 
“ Atlantic, “a Taunton, « Cooperstown, a Ashland “ Columbia, “ 
“ Barlin:; * “ Warren, “ Corning,* ” Beaver Falls,* “ Knoxville, 
“ Cedar eee Watertown, " Dansville, « Bedford, * Memphis,* 
« Clinton,* * Wal % Delhi,* ts | Belifonte, * Nashville, 
os Council B # Westborough, uae Dunkirk,* “ | Bethlehem, o Austin,* Tex. 
Davenport,* “4 West Brookfield,* ‘‘ Edgewater, - | Berwick,* ” Dallas,* 7 
¥ Des Moines,* * id, = Ellen " ‘2s | Birmingham, “ Dennison, : 
ue,* * West Springfield, “ Elmira,* “ Blooms ‘ ” Fort Worth, 
. Keokuk, . i r, - Flushing, x Blairsville, Galveston, 
ad Lyons,* - Woburn, ” Ft. Edward,* e Boyerstown, - Houston, “ 
Conn. arengo, = Worcester, “ Fredonia, . B 1,* = San Antonio,* ni 
% town, « drian, Mich. Garden City,* * Butler, “ Sherman, ” 
“ Monticello, “ - Geneseo, * Carbondale, " aco,* “ 
“6 Mt. Pleasant, * Almont, ns Geneva,* - Carlisle,* * Salt Lake City, Utah. 
« * oF Alpena, 7 Glens Falls, * Catasauqua, - Bellows Falls, Vt. 
= $s Ann Arbor, “ Gloversville, " Chambersburg, ‘‘ Brandon, % 
* Ottumwa,* 9 Bay City, a \ " Chester, o Burlington, “ 
“ State Centre, - Big Rap - Governeur,* - Clarion, = Fair Haven, : 
“4 Blue Rapids, ¥ oa Herkimer, " Coatesville, - Hyde Park,* - 
« oo - Constantine, “ Hudson, sumbia * " Rutland, “ 
“* Fort Scott. ¥ Detroit, 6 Ithaca,* * Connemaugh, ” St. Albans, ms 
“6 Bowling Green, Ky. East naw, - Jamestown,* _ Conshohocken,* ‘ St. Johnsbury, “ 
a Covi & Grand Haven, _ Johnstown, Mes Corry, * Vergennes, _ 
Frankfort, “a Grand Rapids, ‘ Leroy, a Danville, “ Windsor, ‘ 
ss Henderson, we Houghton, - Lockport,* ~ Downingtown,* “ Worcester, a 
™ Louisville, * Ionia, “ Long Island City, “ Doylestown, - Alexander,* Va. 
« Newport, “ Jackson, " Lyons, 7 | Dunmore, - Charlottesville, “ 
“ Owens : te Kalamazoo, “ elena " | Easton,* ” Danville,* “ 
€ Pleasant Hill, * uette, (* Medina, - | Ei * Fredericksburg, “ 
= New Orleans, La. | M a Middletown. a | Ephrata, * Lexington, a 
os Auburn,* Me. Niles,* > Newburg * | Erie, - Lynchburg, ‘ 
“ Augusta,* “ Plainfield, n New York City, “ | Franklin,* “ Norfolk, “ 
“ : + Plainwell, “ Niagara Falls,* “ | Germantown, ” ne. “ 
“ Bel * Port Huron " Norwich, . | Gettysburg, 5 Richmond, “ 
~ Houl tag “ Seginn “ Os ee ‘“ but r Universit f Vir r 
” ton, ” Ww, - wego, ” i Harrisburg, - Iniversity of Vir- 
4 Lewiston, “ | St. Louis, ¥ Owego,* - Holtdeseburg inia, “ 
“ Portland,* “ | Tecumseh, % Pee! 4 Holida, : " inchester, “ 
“ % “ Warmouth, o Port Byron, “ Housedale, ms a Wash. Ter. 
Me W. * Mankato, Minn. Port Jervis,* “ | Huntingdon, " Seattle, “ 
a Annapolis, Md. Min: ” Port Richmond, “ | Jamestown, “ Vancouver, “ 
we Baltimore, “ | St. * “ Potsdam, * | Johnstown*, % Walla Walla,* ae 
es CumberlandCity,** | Winona, ie ea, * | Kennett Square, “ Martinsburg, W. Va. 
« Frederick, “ ' Columbus, Miss. tae Riese, Kittanning, " Wheeling, - 
“ Frostburg, “ Carthage, Mo. Pla ; “ | Lancaster “ Beloit, Wis, 
ye na *% H * ™ Richfield a“ Lansford,* - Janesville, eg 
Del. | Kansas City,* $ Rochester _ | Lebanon,* _ La Crosse, “ 
ee Ar e Sedalia, " Rome, ” | Lewistown, * Milwaukee, ? 
D. C. A * us St. Joseph,* nf Saratoga ings, ‘ | Lockhaven, ae Prairie du Chien, “ 
_ Attleboro, * St. Louis, se * ™ | Louella,* faa , aang “ 
* Boston, “ * Neb. Susquehanna, | Mauch pe. Rarrie, Can. 
* Brighton, “ Ne ie i oer - Meadville,* = B \ “ 
“ Brockton, “ Austin City, Nev. ‘ennytina, a Mechanicsburg, ‘ Brantford,* . 
Silver City, Idaho Territ’y. Brookline, 4 i “ Tona - | Media, es East . “ 
IL Cambridge, % Gold Hill,* - . “ | Milford* ~ Kiog ston, “ 
«“ “ Hamilton, “ . “ | Minersville* “ London (Ont), 
“ Chelsea, “ i * os Walton,* “ i ” Mitchell, “ 
* Cheshire, “ Vi City,* “ Whitehall, 59 | Mt. J ¥ Montreal, ” 
“ Chicopee,* 7 . N. H. Warwish. - — a 3 Citewe, : 
“ Concord “ | Claremont,* ‘ arsaw, ‘ orristown, rr wen Sound “ 
“ Danvers, “ Concord, “ Watertown, “ Oi ar “ . ry 
”“ East Hampton, ‘“ | Dover* @com.), “ Waverly, = | Oxt * fax (N.8.), “ 
* East Saugus, * - West, Troy, " | Parker ale, = (Ont.), “ 
- Everett, - | Great " Yonkers, ag | Philadel zs “s 
an Fall River, , Keene, ° N.C ion Gentersh, * 
“ - } ‘ “ “ Sore bs oe 
os eee i —, & Akron, Ohio. s “ St. Catharines, “ 
a - Portsmouth*  “ Alliance, = ee . St. Cu Ree ns 
” se ' Atlantic City, N. J. Bellair, « | Pottstown,* * St. 1, “ 
“ Hingham, “ - Bellevue, - | Potteville,* . St. Thomas, “ 
7 “ 
‘Bloomfield, = “Canton, - Providence,* “ St. John (N. B.), “ 
“ “ " Cincinnati, s Reading, e Three Rivers, “ 
is a? s etn “ Cleveland, “ ne A Toronto, “ 
“ Lawrence. “ “ Columbus. “ } “ . ‘“ 
* * “ * Crestline, “ | Sewickley, “ Walkertown, “ 
“ ‘ “ “ Dayton, “ + oe Windsor, be 
“ “ “ it + os Ww t “ 
oa “ “ oer samt “ -"Yorkvilley =“ 
* . wer) - , e Shenandoah, * ¥ ” 
- Maldon, * ° Hamilton, “ Slatington, - 
* 
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- ENGINEERS’ SOCIETIES, 


The regular meetings of ng Societies are resumed eC. ; . O. B.. Colon. 
after the summer vacation. We will be pleased to receive | Jipson, W. C. . Vincent, Wm , Manistee. 
ry notices of such meetings, and alsoas prompt orts Burton, Adrian, anzali . H.B.W., Musk’n 
of the same as can be furnished by the Secretaries the A : 
Societies. We wish to cotiperate in the efforts now being o : hs r, 
made in many parts of the country to advance the interests | Lawton, C. D., Lawton. Whallon, J, M.. Fitchburg. 
of the profession through these Associations. Lovewell, N., Coldwater. Welles, B. F., Marshall. 


$ Mason, Lyman, Owosso. Yocum, J. K., Waterloo. 
THE MICHIGAN ASSOCIATION OF SURVEYORS | Masson, Geo., Detroit. 
AND CIVIL ENGINEERS. FIRST ANNUAL MEETING—HELD AT LANSING, MARCH 
x 
ORGANIZD AT LANSING, MARCH 25, 1880. 24, 25 AND 26, 1880. 


le , Secretary's Report of the Proceedings. 
FFICERS.—President, Professor Char reene ©" | This meeting and organization resulted from the 
fame Harbor, ice Preridents, by Coneresional Bs" :rculation of the following os: 
cum, of Washtenaw, P. O. Waterloo. Third.—C. M. C. . LANSING, Mich., Feb. 28, 1880. 
Snover, of Jackson, P. O. Jackson. Fourth.—Francis| DxaR Sir: Permit us to address you, not as as- 
Badgueni # pant, ‘aude a ‘ suming to represent the profession of surveyors 
eer sa he eers oad anton tint and civil engineers of the State, but as having the 
John J. Watkins, of Lapeer, P. 0. Lapeer. Eighth —E. | Welfare of our profession at heart and desiring to 
F. Guild, of Saginaw, P. 0. East inaw. Ninth.— promote its interests and the interests of its 
Geo. E. Steele, of Antrim, P. O. Elk — Secretary | patrons. — 53 : 
and Treasurer, J. E. Sherman, of Lans ng. We believe there is urgent need of greater uni- 
Executive CommitTrr.—D. Skeels, of Grand Rapids, | formity in our methods of practice, and a demand 
Lancia, aosd the Bwenkdunh ond: Gegrehirgy ga caadte, | Seren er CCS PORMUE IR ORE 
SPECIAL COMMITTEE ON MaNvaL.—Professor R.C.Car- 7 oa 2 owitte Tt “8 he 6 nt With 7 1 
enter, of Lansing, Thomas Love, of Avery, Geo. E. | 5U ite een 7 Se CONES See 
teele, of Elk Rapids. _ ra the an satisfy our patrons and avoid litiga- 
The Association is formed for the purpose of . ? 
professional improvement, and for securing greater We believe that our State law with reference to 
uniformity in methods of practice ; any surveyor | SUrveys is grossly inadequate; that correct work 
or civil engineer in good standing in the profession | by one should be as official, legal and entitled to 
may become a member of the society by signing record as any by another. : 
the constitution and paying two dollars; appli-| It may not be advisable to abolish the office of 
cations for membership to be indorsed by one | COunty surveyor, but in the courts county _sur- 
member ; elections of officers at the January meet- | Veyors and others stand on equal footing. Why 
ing which is the only regular meeting of the | Should not all — work be equally well backed 
society, other meetings being subject to call ae and all have the advantage of its pres- 
f the executive committee; annual dues, one ; 
ow ee | “Who better than we to take the lead in some 
STANDING RESOLUTIONS. wholesome measure, and what time better than 
Manual new? 
eet ; We submit whether the decisions of the courts 
Resolved, That a committee of three be appointed | on question of boundary should not be compiled 
to confer with the Commissioner of the State Land | and in our hands for dai y reference ? 
Office in regard to compiling decisions of thecourts| We believe united action of the profession is 
and adopting methods of establishing lines and | demanded. To that end we invite you to attend 
corners in this State ; also to bring the mater be-| with us and. take part in a meeting at 


fore the next legislature. the new State Capitol, to in on Wednesday, 
Resolved, That members of the society and | March 24. next, at 2 ae 7 
others interested be, and are hereby requested to| Bring any question arising in your practice that 
; i or others—any 
with field notes, as taken in the field, of one or | doubtful or difficult case. This is important ; past 
more sections they have subdivided ; also diagram | experience must light the future. Bring your 
and full description of (the same) lines and corners | transit, or com and chain, for comparison. 
as they appear of record, selecting such sections as | jet us have a collection of old instruments and 
will in their judgment assist the committee in their | new, 
work. The object being to secure the committee} We will begin business at the hour named by 
a large number of representative cases. ; electing a temporary chairman and secretary, and 
Question of riparian rights was by resolution re- | the appointment of a committe: on organization, 
fercved to the committee on manual. and on questions for discussion. We believe the 
LAND-MARKS, latter necessary to avoid waste of time in desultory 
Preamble, In view of the rapid destruction of discussion, ith report of the former we can go 
land-marks which is being carried on, by destroy- to work. = 
ing witness trees and obliterating the evidence of | _We have secured special railroad and hotel rates 
the United States survey, and in view of the ex- | $0 48 to materially lessen the expense of coming. 
pense and difficulty of restoring these corners |, Again we invite you to be present, and we hope 
when lost, the ill-feeling and litigation which fol- | there is time to shape your engagements to that 
lows their loss. end. Very ifully, ; 
Resolved, That we recommend to the people of -C. CARPENTER, Lansing. 
the State and to Boards of Supervisors that imme- E. F. Guinp, East ew. 
diate steps be taken to preserve all the corners of P. C. HEALD, Midland City. 
the United States survey under the act of the Leg- BurTon Kent, Adrian. 
islature of 1879 (Act No. 205, Laws of 1879); and A. L. REEp, Port Huron. 
Resolved, That in senperennnn these corners the D. SKEELS, Grand Rapids. 
best and most durable materials should be used WM. VINCENT, Manistee. 
for land-marks, and that they should be properly J. B. Davis, Ann Arbor. 
lettered and numbered for the corners they desig- Cas. E. GREENE, Ann Arbor. 
nate: and FRaNcIS HopeMan, Climax. 
Resolved, That as a matter of public economy THoMAS LOVE, Avery. 
we recommend that such work should be done, not A. Sinciair, Port Huron. 
by the person who will do it for the least money, — STEELE, Elk ——— 
but by the persons who will be likely to do it the ‘oMAS WHITE, Alpena. 
most thoroughly; and that all obtainable evidence | The Assembly took place in the pioneer room of 
in regard to the locations of these corners should | the new Capitol at the hour named in the call, and 
be got together and thoroughly sifted by the sur-| was called to order by Thomas Love of Berrien 
veyor before any such land-marks are placed. county. Strangers to each other personally, but 
LIST OF MEMBERS. the fact was quickly forgotten in the interest of 
Arnold, A, R., Mt. Pleasant. Martin, E. C., Evart. the occasion. ee 
Bullock, M. W., Howell. Mitcheil, Jno The permanent organization was the result un- 


furnish-the chairman of the committee on manual} may be of interest to yourself 


Bailey, M.H., Dimondale. Olmsted, H.F., Midland. : : 
nd S. N., Pine Run. Palmer, Yohn O., St. Johns. animously desired, and was effected on the 


Bannister, A. M., Jackson. _C., Perrysburg. | day. The articles of association,standing resolutions, 
Bartholomew, H.D., Lansing. “South Haven.” | officers duly elected, and roll of members, are 
Tt Prof. R. C., Lan- pt pa given, iveves: for commana? reference. 
Pp =e Reed, A. L., ey need not be repeated here. It remains, then, 
Cooley. Soma, four Towns. Skeels,D. Grand Rapids, to Fag acy the es Be. — were broken 
saukin, H. M., Greenville. Stage, M. B., Clio. | into by the work o tion, but it would ap- 
ge he Soyiee men pens best to give them here compact—each subject 
Denctan, Wun, tan «| Geos Aiea | rey ake and publish a manual asa guide 
novan, be x : , A., ee 
Dixon, J. R., — Fal Smith, Amos, Vandalia. for ener ttrigone this State?” * ss 
Eaton, Albert, 5 Sanborn, J. M., Pine Run. ‘ : 
Fosdick, A. A., Gaylord. Smith, J. N 1e eX ion was strongly in favor of such a 


mi ress: 
Guild, E. F., East maw. Strudwick, Henry, Bad Axe. | work Ww. : 
Gardner, Albro, A Sherm: E ’ asta the best way to secure uniformi 


Uegan. an, J. E., Lansing. of practice. work to contain statutes 
Greene, Prof. Cc. E., Ann Ar =— H. C., W. Bay decisions of course on boundary ; also cases taken 


from actual practice and adopted as precedents }, 
this society. Referred—see standing r-s Tati” 

As to publishing, Prof. Davis voluntecred 4, 
consult the various publishers of such works a) 
report terms at next meeting. 

-* What is the best method of perpetuating 
corners ?” Z 

Not decided. From the lengthy discussion of 
this question the following points are note ; 

We should have a cheap, durable monumen 
bearing certain marks, defined and protected jy 
the law over the whole State alike. , 

Cut stone was objected to on the ground 
and weight—otherwise desirable. 

Marble and cement held same as cut stone 
with added objection of uncertainty as to dur. 
ability ; the latter depending on the quality, whic, 
is hard to determine. 

Iron is used in various forms. In Saginaw ‘vast jy 
form of ahollow cone 20 inches high, with a wi. 
flange at the bottom and a small solid cap on top 
The pres‘dent exhibited a similar arrangement 
without the flange, and having an iron pin to be 
driven for corner within the cone. 

Tron in these spect forms was objected to as too 
costly. In localities where the soil is impregnated 
with salt it oxydizes and disappears, and als) 
wherever there is a market for old iron is unsafe. 

The wooden stake appears to be the most common 
corner mark in use; it should be of the inost 
durable wood accessible and its identity provided 
for by means of broken crockery, glass, or brick 
buried about it, or with stones filled in around it. 

Noted that in the deep sand soil of the west shore, 
with surface liable to shift, monuments or stakes 
must be put down very deep. 

The lime corner—simply a hole made deep as 
desired with a crowbar or small stake and filled 
with lime—was very highly recommended by the 
twoor three gentlemen who have used it. “Cheap, 
easy to transport. easy to set, and very hard to re- 
move,” is what they say of it, 

It is hoped that certain glassy product of our 
iron furnaces now wasted may prove capable of 
being molded and made available for monuments. 
Mr. Steele will investigate and report at next meet- 


of cost 


"Good 

witnesses and a full record are essential, 
Record should describe the monument, the means 
provided to preserve its identity and the witnesses. 


PERPETUATING BENCH MARKS. 


Benches can only be perpetuated by the con- 
tinuous care of the engineer. 

No set stone or monument should be used as a 
bench, but only the most immovable points. The 
water table of brick or stone buildings is most fre- 
quently used. Benches should not known to 
nor used by the public. All elevations should be 
furnished by the engineer. In no other way can 
any connected system of grades be kept up. 


THE MIDLAND RESERVATION. 


—— submitted by Mr. Olmsted: 
his reservation contains 6,000 acres. Form, 
parallelogram, and lying along south side of Tit- 
tabawassee River. urse of river, southeasterly. 
Township was subdivided in 1831, and the section 
lines closed on boundary of reservation. Sub- 
division of thetownship was extended over the 
reservation in 1839. Section lines not continuous 
across the river. Original corners on reservation 
boundary are ali lost and but few corners inside 
the same can still be identified. 

Query : How to proceed to establish the lost cor- 

? 


ners 

The method submitted by Mr. Skeels was rec- 
ognized as correct, to wit: 5 

First set the corners on the boundary, following 
up the method and order in which they were orig- 
inally placed. From the _ so established, 
continue the lines across the resevation, passing 

h the known corners within. Any of these 

lines ing a known corner inside, give an in- 
termediate course between the adjacent lines, pre- 
serving proportionate distances to known corners, 
according to U. 8. notes. 


INSTRUMENTS. 

The Stadia.—An instrument of value in to 
graphical work, and in experienced hands capable 
of very accurate measure; will not supplant the 
fer nint expecially Himblet gee out for" 1 
ter is out of order, an 
if it does can be Rasity byl oleae] Prof. Davis 
and Mr. Steele gave of replacing the 
cross-wires ~aablons 

EFFECT OF THE SUN'S HEAT ON THE TRANSIT. 

This is a fruitful source of error. Remedy: Re | 


volve the transit on its axis often, so that all parts 
equally heated; or, shade the instru 
& 


General conclusion: The solar apparatus will not 
replace the needle, and only becomes of great 
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value where the needle fails, and is just about 


cheap solar attachment for transit telescope. More 
cal i required than with Burt's. f. Da- 
vis will give the formule to any who send to him 
for them. 

STANDARDS OF LENGTH. 


Mr. Steele exhibited his 6-foot standard obtained 
at the office of the U. S, Coast Survey at Wash- 


ington. The state standards in the custody of the | 
State Treasurer were found to consist of an old | 


brass yard and a new brass meter. 
Mr. Amos Smith exhibited an adjustable link, 
used to correct the chain to standard. He has ten 


of them in his chain, procured from E, A. Fox, 204 | 


LaSalle street, Chicago. 


* Thechains brought to the meeting were com- | 


pared, and several found to vary from standard. 
One was fonnd to be eight inches too long. 

A fine collection of instruments was exhibited. 
Messrs. Buff & Berger, Beckman, W. & L. E. Gur- 
ley, and Heller & Brightly, manufacturers, were 
represented 


r. L, E. Gurley and Mr. Beckman were present | 


and took part. r. Gurley gave an extended his- 
tory of the manufacture of instruments and of the 
improvements which have heen made. 


‘* SIGHT” OR LINE TREES. 

Question : Are they monuments of government 
lines ? 

Act of Congress approved Feb. 11, 1805, was read 
as settling this question in the affirmative. 

As a result of the discussion which followed, it 
seemed to be granted that these trees, so long as 
standing and identified as such, cannot be disre- 
garded,—that line must pass through them,—but 
further, that the surveyor is not called upon by 
eithez law or reason to perpetuate them by perma- 
nent monuments. 

RECORDS. 


The most usual form of record book appears to 
be one with the left hand pages blank for platting; 
the right hand ruled for notes. The latter should 
be very full, describing what is found, what done, 
and the marks made and left by the surveyor. The 
practice of using letters or figures in the notes as 
references to the plat, instead of writing out the 
notes in full, was discouraged, as tending to con- 
fusion, uncertainty, and error, and for a public 
record the practice is entirely inadmissible. (The 
secretary ventures to give his opinion that no sys- 
tem of taking and recording notes can be devised 
superior to that of the United States Survey, which 
is, to describe the beginning point and then fol- 
low the successive steps of work, in their order 
of occurrence, to the closing point ; further, that 
the plat is only accessory—need only num- 
bers expressing areas, and may therefore be made 
on a small e; further, that for a public record 
a serviceable index is of great use, so that the sur- 
veyor- may readily find notes of all that has been 
done by any surveyor on a given line.) 


SUBDIVISION OF FRACTIONAL SECTIONS. 


As the governing principle, this was presented : 
‘Study to produce the same result as to location 
of lines corners as would have been reached 
had the section been full.” 

Mr. Steele submitted that the words ‘‘north” and 
“west” in the notes of the U.S. Survey, refer- 
ring to the direction of lines are not und 
mean necessarily exact cardinal directions, but 
are to be interpreted by the lines as found on the 


ground, 

When the outside lines and corners of a section 
exist, subdivision is independent of all outside of 
those lines and corners, 


in pase to pabens by government, conveying a 
ex 


subdivision on the plat returned b 
the Surveyor-General, the of the patent 
will govern in determining its bounds. In case of 


ing 
as E. 1g and W. 14, *ac- 
cording to the United States Survey.” the surveyor 
will place the dividing line midway, 


q . 

Tha cnuiihec on north or west bound of 
be placed on the boundary mid- 

way between the of same ‘section, re- 

gardless of the quarter post for the section across 

ene or west as case may be (except 


, the posts for lines closing on north or 
west boundary of township are often found to be 


off the line, one or the other. Query 
as to whether should be deflected to 

gh these was definitely answered to 
pe aaens Sane te lines are established 


ually reliable. 
“1prot. Davis exhibited a simple, _ and | 



















to | foot-print. 
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ee ae called attention to a case judicially de- some officers act only in an official capacity, as for 
cided, and reported in 2 Clark’s Iowa, 139. | instance, the county clerk, whose place no one 


VARIATION OF THE NEEDLE. | else can fill, and whose seal on a document is given 

: ‘ ae in proof of its official value. But any person may 
fi os oe =~ aoe - — | make legal and binding surveys ; and if we need a 
ae emaeinoaed of iotatiee . © einen a The county surveyor, then, with just ¢s much reason, 


° : a we need a county doctor, or a county shoemaker. 
| four stars used and their relative positions are here ; ; 


It takes much study and special fitness before a 
young man becomes a competent surveyor ; but 
tie law steps in and says to such a man: ‘Step 
| one side; there is a political aspirant who wants 
‘the place.” The law should encourage the best 
| talent, and throw open to all this business as it 
| does others, and leave each man’s work to stand 
;such tests as may be applied to it; or else, by a 
| system of thorough examination, weed out the in- 
| competent and elevate the profession. The records 
|of surveys should be in the office of register of 
deeds, and all surveys should be there entered of 
| record before théy are permittcd to have any value. 
A system should be devised also to correct instru- 
#3°¢ lis, | ments of measure. 

ee | With some such improvements, if the office can- 
If a line be drawn connecting « Urse Minoris | not be abolished, we may go on with our work as 
(the Pole star) with 32 Camelopardalis, and another an association. : 
connecting 51 Cephei with s Urse Minoris, their) But ina state like Michigan, with over 36,128,000 
iatersection is about 13’ 4” from the pole on a line | acres of land, an extensive lake coast giving rise to 
parallel to a line joining 6 Ursew Minoris to 32| many puzzling questions of boundary, and an un- 
Ca:uelopardalis. This intersection is on that side | precedented immigration and progress, it would 
of the pole 51 Cephei and 32 Camelopardalis. If a) seem that we might reasonably ask for an improved 
person suspend a long plumb-line with a heavy | systems of surveys. 
weight, the weight being in a vessel of water, the| ~ Mr. Pearsons said : 
following observations may be made: By illumi-| Of all the laws of the state that require to be 
nating this line with a light, one may place one- | overhauled, rejuvenated and modernized, perhaps 
self southerly from the line, and, seated in an easy | there are none claiming more urgent attention than 
position, sight the line so as to cover the place the | those pertaining to the perpetuation of our land- 
pole is jud to occupy. Having the eye in this| marks. While it is conceded that we have the 
position, direct an assistant to set another light in | best system of public surveying in the world, it is 
range of the plumb-line, and far enough away 80 | a sorry fact that we have also the poorest work in 
that the light will not appear too large. Have the | the world. 
assistant drive a stake where the _ is. Letthe| The government marks are but of a temporary 
assistant move away a little, and direct him to set | character,—were only designed to be such,—to last 
another siake. As many may be set as desired. merely till the land should be eccupied, when it 
By daylight the bearings from the stakes to the | was supposed the owners of the land would have 
plumb-line may be taken, and the average of these | sufficient interest in the marks to perpetuate them 
may be regarded as the bearing of a meridian line. |in a durable manner. Laws have indeed been 
But little practice seems to be needed to enable one | enacted looking to this end, but their inefficiency 
to find a north and south line in this way to within | is now painfully apparent. 
five minutes of its true place. | County surveyors have been provided, whose 
COUNTY SURVEYORS VS, REGISTERED surveyors, | 4Uty it is to re-establish, when called upon to do 


: ; . f 80, any of the government lines and corners that 
This question was submitted in this form :| may be lost. But when we look at the manner in 


“* Shall the office of county surveyor be abolished ?” | which these officers are appointed, we readily see 
and was freely discussed. It appeared to be a ques- | the cause of their inefficiency. 

tion too important to be decided without mature, The first thing looked at, with regard to the quali- 
consideration, and wus disposed of by the passage | fications of a candidate, is the color of the political 
of the resolution inviting members of the profes-| stripe in his coat. This being satisfactory, the 
sion to communicate their views to the executive | candidate needs only to be a legal voter, when he 
committee, the latter to submit the matter to the | is forthwitlt made a ‘‘ county surveyor,”—consider- 
next assembly of the society. ations of fitness for the duties of the office, with 

‘To show the ground traversed by the discussion, | regard to scientific and practical attainments, being 
several of the addresses are here reproduced. too often neglected, for the law imposes no condi- 

George E. Steele said : tions in this matter. 

As to whether the county surveyor’s office should| Again, the uncertainty of the tenure of office 
be abolished or not, I say, after mature reflection | stands in the way of the surveyor in attaining 
on the subject, “Yes, the sooner the better.” I) either the information or the instruments to make 
am aware, however, that this, like most well-es- | him useful and efficient in the way of his duty, for, 
tablished practices, has its faithful defenders, and | by the time he can acquire these, his office is trans- 
that important changes in our laws and customs | ferred to another. 
had better be brought ahout by degrees, rather| Moreover, the laws have placed him in a very 
than in the nature of a revolution. humiliating position. He is required to give bonds 

As an office, Icannot consider it in any other! for the faithful discharge of the duties devolving 
light except that of a relic of the by-gone—a fossil | on him—indemnifying his clients against damage 

by incompetent work—and to take an oath of fealty 

The framers of our constitution did not think | to the commonwealth ; then, after doing all this, 
enough cf the office to mention it ; but our law- | he finds the foliowing expression in the state laws : 
makers, who may have liad more cardinal virtues | ‘‘The county surveyor or other competent person ” 
than cardinal points about their make up, first | may do his work. 
pee us an introduction to this official dignitary in The state of New York commenced the reforma- 

hap. 10, Sec. 95, Comp. Laws, where the section | tion of her system of surveying over three years 
commences by saying, “‘The county surveyors for 


shown : (The lines can be penciled on.) 
* 51 Cephei, 


Pole Star. * 


Pole * Intersection 14 4” from pole. 


* 8 Urse Minoris. 





y | each urganized county shall be elected at the gen- oepat in Michigan any kind of work is good enough. 


eral election,” etc. Whether it be a section, township, or county cor- 

The officer, armed and equipped with any old | ner that is to be perpetuated, all are treated alike, 
brass kettle he can pick up for a compass, a bed- | for the state has imposed no conditions in this mat- 
cord to measure with (mark the law is silent as to | ter, nor have the counties given any instructions to 
what instruments he shall use), starts out, after| their surveyors for the manner of 


‘tuatin 
of | giving two thousand dollars bonds that he will be| them. The result is, that all conceiva is taethods 


“faithful” and “impartial.” Yes! It takes a/| are employed, depending on the character and ca- 
good deal of faith to keep up a surveyor when | pacity of the acting surveyor, from a good marked 
there is not much work to do, and last year’s jobs | stone, with references to suitable permanent ob- 
are not yet paid for ; and he must be very impar- | jects, to a mere slip of a sapling set in the ground, 
tial, too, if his lines do not run around some of the without any reference whatever, and in so tempo- 
big face ae He finds when his surveys come to ws manner that it disappears with the first frost 
ee tee ce et been only a| or first fire. 
“man of w,” standing guaid over anempty/| A little cobble-stone, without mark of any kind to 
or mg He takes the witness stand, and the sprig | distinguish it from the other stones in the ground, 
the law says : ‘‘ Tell us, now, all about this sur- | is not unfrequently all that marks the place of an 
vey.” Witness goes on tostate, with some gravity, | important corner. ‘‘This is good enough for 
that he is the county surveyor of —, when t * 


court calls out : “ Baws ree ted tila exrver, The remedy for all this is simple. We have only 


¥, 





” 
cannot : orm the func- 
county surveyor as for any county officer, because ' tions of office. What would we think of al- 


what were your and what has to formally abolish the office of county surveyor, 

your This court cares nothing about and commence anew. I say “fo y,” for the 

‘| your At this he collapses. We | office is dhnedi Aend,—-made so by law allowing 
ot claim that is as much necessity for a caper os pr vag al to 
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lowing any ‘‘competent person” to perform the 
duties of our recorder, our treasurer, our clerk, 
or of the judge of any of our courts, leaving the 
lawful incumbent looking on, with his thumbs in 
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This practice answers very well when ied to 
those dilees that ‘no especial ies to 
fill, but it is in the hest a eaters en by 
a man who has fitted himself for this p’ on 


his mouth? Yet this is precisely the position in | as a business, to find that the exercise of his pro- 


which the county surveyor is placed. The laws 
relating to the county surveyor are thus seen to 
be only a simple farce, a direct insult to the in- 
cumbent of the office, and a positive disgrace to 
the state. ; 

If the pecple will have a county surveyor, let 
them impose on him the conditions of qualifica- 
tion, of practical training and general knowledge, 
fitting tie for the duties of the position. Then 
give him adequate pay and at least a term of six 

ears, 80 that he can afford to qualify himself as 


o other professionals. Or better, let those who 
would follow the profession of surve in the 
state pass a satisfactory examination before a 


board of examiners, whose duty it shall be to de- 
termine the fitness of such candidates for such 
duty, as regards their scientific attainments, prac- 
tical knowledge, and general ability. 

Then let the successful candidate be licensed b 
the Governor of the state asa ‘‘ State Surveyor,” 
and without limit with regard to time,—extept for 
cause the license may be revoked by the circuit 
court of any county. And at the same time, let 
the state, or the several counties, adopt some uni- 
formity of _— with regard to the manner of per- 
petuating the government corners, 

When the foregoing or other equivalent modifi- 
cations are made in our surveying laws, we shall 
be on the way of improvement ; otherwise, ours 
is a ‘‘down grade,” 

Mr. Hodgman said : 

Because of the lack of any restrictions in regard 
to the competency of county surveyors, I would 
favor abolishing the office, if something better can 
be substituted ; otherwise not. Twelve years’ ex- 
tended experience and observation convince me 
that in southern Michigan nine-tenths or more of 
the people demand the services of a county sur- 
veyor as final arbiter of disputed lines. If they 
generally thought that the work of a county sur- 
veyor was of no more legal value than that of any 
other surveyor, they would almost without excep- 
tion favor a measure which should ry hens that 
none but qualified persons should hold the office, 
and make their work final. 

They favor this, on these general principles, that 

ist, A competent surveyor is a better judge of 
facts on the ground than courts or juries. 

2d, That a final setclement of disputed cases 
without. the enormous expense and uncertainty of 
a resort to the courts is more important than ex- 
treme nicety or accuracy of work. 

The strong points of our present system are : 

1st, The provision for panne permanent land- 
marks at all corners of the United States Survey 
worked from by the county surveyors. 

2d, The provision for keeping a suitable record 
of these corners. These two points I esteem to be 
of t importance. 

, The county surveyor’s work is very gener- 
ally accepted as final, unless bearing on its face 
evidence of gross inaccuracy; and people thus 
avoid the notorious evils of a resort to litigation. 
People had rather trust the location of their lines 
to a competent surveyor of their own election than 
any court in the country. 

e weak points of the law are : That it permits 
incompetent men to hold the office of county sur- 
veyor ; that itis not in harmony in all respects 
with the laws of the United States and the decis- 
ions of the courts. 

What I understand and believe to be wanted are : 

ist, Laws and rules of practice to conform with 
the United States laws as expounded by the high- 
est authorities. 

2d, Competent, honest men to make the surveys. 

3d, A complete accessible record of these surveys. 

4th, Careful work done according to these laws 
to be final and not subject to change with every 
new surveyor who comes along. I can conceive 
of no to be obtained by abolishing the office 
of county surveyor, unless the act provides better 
means for securing the points named. 

R. C. Carpenter said : 

Although never havi i 
the work of land surveying,-I can.see many valid 
reasons why the office of county surveyor should 
be abolish Under our present system the pat- 
ronage and professional work to a certain extent 
are subject to every change of political fortune. 
In choosing between rival candidates for the 
position of county surveyor, the question of com- 
petency is never raised. A man rises or sinks 
with the political party to which he is attached. 
A case, in fact, happened in one of the central 
counties of this state, where a com t civil en- 
gineer ran for county surveyor on ticket of the 


weaker , and was beaten by the opposing can- 

didate, + wie not only t of the first 

pte of surveying, but who had had no prac- 
ical training. 


had much experience in | req 


fession depends on the smiles or frowns of a politi- 
cal convention. 

We claim that the state has no right to inter- 
fere with the business of a surveyor any more than 
with the business of a physician or a lawyer. Yet 
it does have a right to msist that poor surveying 
shall not be = It sae! the — i ge in 
regard to the other essions, although it is 
enforced in regard to The legal profession only. 
What we need is that the state will remove the 
present unreasonable legal restrictions inst our 
business, but yet allow us to establish a Gor which 
can only be passed by competent men. 

Mr. Bullock said : 

When we take into consideration that the nomi- 
nees for the office of county surveyor are never or 
seldom nominated or elected for their merit or 
qualifications for their duties, and whilst the real 
value “ pro bono pe. ” consists in their making 

records of their acts—and even this, their 


most essential duty, is more honored in the breach 


than the observance—and also that he is a non- 
entity in law, and only put on the ticket to help 
fill it out, one need not feel very elated in h 

such an anomalous office, and would think that o 
a necessity the office should be abolished, which I 
am in favor of if some system can be arranged so 
that suitable records can be, and must be, kept ; for, 
as I said before, in this consists the real value of 
this or any such office ; for by the records former 
errors can be detected, any irregularity in the 
original survey identified,—and any system which 
will promote the keeping of such records will be 
the best for the public good, which ought to be our 
aim. 

Whether to abolish the office entirely, or make 
such radical change in the laws aera county 
surveyors, as to establishing a board of examiners 
and of registration, or combine both, is the ques- 
tion in my mind. 

But when we consider that the location of cor- 
ners and of boundary lines is a question of facts 
and not of men, and that our statute laws-are in 
conflict with Congressional enactments, which 
eet that the return,'as made by the United 

tes Surveyor-General, shall be considered and 
are the accurate or legal survey, and the distances 
on such returns be considered the actual measure- 
ments, and that any such facts definitely sustained 
would be held valid in the courts; and so they 
ought, whether set forth by a county surveyor, or 
by a surveyor examined and registered, or by a 
farmer with with poles and a clothes-line. 

I say when we consider all this, I can see no way 
for making a survey legal or be go recognized by 
the courts, piney by, getting it right; but any 
system that will help doing this, and more especi- 

y —— and making a correct record of sur- 
veys, will meet my eee. My mind would be, 
either abolish the office and make it obligatory 
upon every surveyor to an examination and 
so register himself suitable, and that he be required 
to make a record of his surveys in a proper book 
and manner in the register of deeds ce; or 
change the law to the effect that no one can be 


eligible to the office of county surveyor unless he has | .. . 


such an examination and has so been regis- 


tered ; and that he must make suitable record, and| - - 


that the law give his acts preference. Now, so far 
as I am concerned, I think this last method much 
the simpler and more «definite, and much more 
satisfactory to the public. 

Prof. Davis said : ‘ 

I would let the office of county surveyor alone. 
Take measures to provide all members of this 
society, and all others who desire it, with a certifi- 
cate of proficiency as surveyors. Take measures 
further to inform the public y 
condition of things, Grant these certificates only 
upon a thoro examination into the applicant's 


E 


acquirements, theoretical and practical. 
this set examination, bring to bear each case 
an exhaustive discussion of the idate’s moral 


directions for the ee a feed > cnccaliey 
county surveyor will soon + 
at the tar of This : the 
When this is the necessity for 


tinuance will have dis : 


repealed for the ask think, because the request 
wit be strong and detinite from all qui. ’ 
uent address, said 


Mr. Donovan, in a 
that among our various we need 
standard to measure men by—to compare ourselves 
by, both as surveyors and. 

Mr. Arnold, in cl his 
us to fix a 
every ope and in 
marks of our works to. 
make the bearings 





operons tell to those who follow us, the whole 
ruth, 

Mr. Bailey spoke very earnestly of the para- 
mount importance of integrity ane full qualifica. 
tion in our work. ae 

Mr. Teed made ie Gene a the office of county 
surveyor is practically a monopoly, because the 
people believe themselves not bound to abide }y 
the work of any surveyor but the one duly elected. 

Mr. Pierce, Mr. Hollister, and others also spoke 
and the discussion as a whole was earnest ani dis. 

terested. 


in 
With this closes of proceedings. 
The 
Decisions of our Michigan Supreme Court on 
uestions of bou would seem not numerous, 
following references are here given : 


gi 
8th, 18; 10th, 125; 14th, 53: 18th, 196; 19th. 
$25; 28th, 182; 30th, 282; Bist, 270; 37th. 549. 
4ist, 595; 1 Doug., 119. 





ENGINEERS’ CLUB OF PHILADEPLH1|\. 


1518 CHESTNUT STREET, Aug. 20, 1X0), 
Deak Sir.—At a meeting of the Engineers’ 
Club, held May ist, 1880, the undersigned were 
eaunies a committee on *‘ Improvement of Land 
eying in Pennsylvania.” The object in ap- 
pointing the committee was that they “should 
take into consideration the subjects of improve- 
ment in t methods of land surveying, the 
better lovation of county and other boundaries, 
and the collection of material relative to the geog- 
raphy and topography of the state.” It is thought 
that the best means by which to attain the ob jects 
sought will be for all the surveyors of Pennsyl- 
vania to meet in convention, in order that they 
may discuss many important questions in connec- 
tion with their work, position and compensation, 
and appoint ial committees from among them- 
selves, whose duty it shall be to report to a future 
convention on proposed plans and changes. 
Will you please reply, at your earliest conve. 
nience, on inclosed blank forms, and oblige 
Yours very ey 
SaMUEL L. SMEDLEY, 
Lewis M. Haupt, 
W. C, CRANMER, 
JouN H. Dye, 
Cuas, E. BILLIn, 
Committee. 





ENGINEERS’ CLUB OF PHILADELPHIA, | 
Aug. 26, 1880. | 


Dear Sr: 
Please fill in answers to the following questions and 
return at an early day: 
Will you attend a Convention of the Surveyors of Penn- 
sylvania, to be held in Harrisburg next fall / 
Do you prefer some other place of meeting? if so, give 
SOME EAM as diy tip init Has RoHS ARES ks HG 0 605... 0000. 
Which month, Se or October, will be most con- 
venient for you to attend Convention ?............... 
mention subjects which you deem of most impor- 
tance for consideration, upon which the Conven- 


and 
tion should take some action.......................5. 





WESTERN SOCIETY OF ENGINEERS. 


The one hundred and eleventh regular meetin 
was held at the rooms, 63, 64 and 65 Honore Build- 
ing, em on Tuesday, Sept. 7,at4p.m. A 
paper by Mr. A. W. Wright, on “‘ Horse Railroads,’ 
was read. 


Semi-annual dues are now Sa to the Secre- 
tary ; for members, $4.00; associates, $2.50. 
Remittances by check or money order should be 
made payable to Charles Fitz Simons, Treasurer. 

L. P. MorEHouss, Secretary. 
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constructed for the oe of ascertaining the di- 
rection of the wind with reference to a horizontal 
plane. He said that it had been too generally as- 
sumed that wind currents moved in a direction at 
right angles to the endicular, whereas there 
were many degrees of obliquity possessed by these 
currents. _The instrument which he had con- 
structed was furnished, in addition to an ead 
yane, with a as thin as was consistent wit 
rigidity, which was so attached to a counterpoise 
that it was in ion to the strength of 
the current alongside a register for measurement. 
The general result of his experiments with this 
anemometer went to show that currents of air were 
very much —— by ee oe d = Beat 
they passed. On the ground in front of the 
Obceewabiey of Edinburgh the deflection of the 
ute Seteery Cones ‘ aide s 2% Poh fe 
it ran; rom 45° to 75°, while 
on level ground it did not exceed'15°. One curious 
phenomenon noticed was this—that when an ex- 
iment was being conducted in the centre of the 
eadows, (a large flat level tract of nd in the 
southwest of Edinburgh), the plate, r the wind 
had almost died away, suddenly and without ary 
obvious reason, rose for a moment to a vertical 
int. Such an invention as that of Mr. Fraser’s is 
ikely to bring out many curious facts not previ- 
ously known. 





FOREIGN INTELLIGENCE. 


One of the and unaccountable panics 
which every now and then break out in different parts 
of India in Madras City. A rumor has got 
firmly believed in by the lower classes of 
natives, that the government is about to sacrifice a num- 
ber of human beings in order to insure the safety of the 


new harbor works, and has ordered the police to seize vic- | Chief 


tims in the streets. So ly is the idea implanted 
that people are afraid to venture out after nightfall. 
There was a similar scare in Calcutta seven or -— 
years ago, when the Hooghly bridge was building. 


natives then thought that Mother i nt at 
bei . bad at last consented to submit to the 
insult on condition that each pier of the structure 


was founded on a layer of children’s heads. 


Canals are coming more into favor than ever among 
the German states. A recent letter from German 


with to the question in France 
have fi Sopp he lame tee i 
v they may be repeated here. w- 
oer are laid down: 1. That the trans- 
port merchandise a canals is some 35 
per cent. cheaper than by 2. That this difference 
might even be increased in favor of water wa 8. 
That cheaper transport is only possible Seam eubensien 
of the water ways, and that this development would 
be injurious to railways, but on the contrary would 








A formed at Listowel, Canada, 
and fae weelingehe'ee braneseud ch-ensn. 





water pum 
. Mr. Sahin Sor 9 teen beuttibede tee enantiah wee is 
A. Fraser exhibited an anemometer which he had | 8?’ 


'Pe- | then afford the only supplv. 
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The Lee, Mass., Gas Company has reduced rates 20 | 
The former rates were $2.50 per 1000 feet. | 


Smith 
manufacture of gas. 


paper company have gone back to their own | i, some 
| streets look well. 


STREETS, DRAINAGE, ETC. 
The streets of Moline, [ll., are being macadamized 
places and leveled in others, and altogether the 
There is alsoa nuraber of buildings 


Pumping at the tubular wells at Lynn, Mass., wasdis- going up all over the place. 


continued at 6 o’clock 


that washers inthe pumps | The contractor of the Washington avenue tunnel 


6, 
ee ee Up to! that time six wells had been | sewer, Milwaukce, hopes to be able to complete his work 
1,200,000 gallons of 


would fill 
in in 30 or 40 minutes, but that morning they had 
in three hours’ time. 


Contracts were let on the 2d by the Omaha (Neb.) 


Water-Works Coane composed of leading business 
men of Omaha, for : construction of water-works, 


The water is to be taken from the Missouri 
River, and is to be settled and Water for fire 
protection will be running tbr 
ness portion of the city by Jan. 1. 


During a heavy storm at Grand Rapids, Mich., ov 
Wednesday n it, the reservoir on the hill broke, liber- 
ating 4,000, gallons of water, which da 

acent property to the amount of $50,000. Fifteen or 

wenty dwelling houses were wrecked and many streets 
and gardens were either scooped out or obstructed by 
gravel and bowlderr. The inlet to the reservoir is pro- 
vided with a check-valve, but for some unaccountable 
reason the valve did not work, and a deluge followed. 
The main was of wood, banded with iron, made after 
the Wickoff patent, and had been in use about six years. 
After the break the water rushed down the bill, doing 
great damage to property. 

The following letter was received by the Common 
Council of Indiana: 
referred to committee: ‘‘The contract between the 
Water-Works Company of Indianapolis and the city of 
Indianapolis expires by the terms of the contract th 


iS | at 
Ist day of September, 1880. The Water-Works Com- | “2°: 


er Indianapolis, by Wm. Henderson 
he bulders, ey notice that. 
cought Vai ees Ee pms h of the 599 
com cl ear for each o 
| fire hydrants now in use in said city of Indianapolis, $50 
| per yo for each of the 24 drinking fountains now in 
use in said city, and $256 per year for the fountain in 
Military Park, in said city. _By order of the trustee, 
“Sipvey M. Dyer, retary and Cashier.” 


trustee o’ 
nuing with 
, the aforesaid 


A conference was held in the Mayor's office in Brook- | were concerned. 


lyn, recently, between Mayor Howell, Commissioner 
obn French of the Department of City Works, and 
Engineer Van Buren, on the subject of increasing 
Brooklyn’s water supply. Mayor Howell favored the 


removal of a deposit of earth now forming an island in | tance. 


lis from the water-works, and was | 


When | by the ist of November. 


| street in the Fourth ward to 


The work is progressing at 
resent at the rate of 14feeta day. When finished the 
mnel will be 4,500 feet long, extending from Fowler 
Poplar street in the Second 


| ward. 


} 


Mr. Rawlinson, the distinguished engineer, writes as 


| follows to the London Building News : * Side-eritrances 
the direct pressure and reservoir systems combined, to | main sewers will, as a rule, open in the footway ; the 
be completed in one year. The works will cost over | Cover may, therefore, be a lid of iron, as no traffic goes 
5as0. 080, | over it but that of foot-passengers. Man-holes and lamp- 


| holes 


are necessarily placed directly over the sewers, and 


pipes in the busi- | they are usually along the roadway, and, consequently, 
er | are liable to be driven over. 


This being so, plate-covers 


| of iron should not be used, as they are liable to rattle be- 


| 


neath carriage-wheels and the feet of horses, which, with 
young or timid horses, may lead to accidents. Man-hole 
and lamp-hole covers should, on plan, be circular ; they 
should have a skeleton frame o' 
depth than seven inches, and be fitted with blocks of 


cast iron, not less in 


wood to represent wood paving. The covers should fit 


into a frame of cast iron in such manner as, when in 
place, to be free from vibration, to be secure when in 


| place, and yet to be easily removable. Sewer veniilation 
| should be through side-chambers on the man-boles and 


| 
' 
i 
| 


} 


i 
| 


| amount, however, $100,000 is r 


i 
| 
} 
| 


| 





i 
| 


lamp-holes, and not directly through the covers. Fiat 
covers of cast iron at the surface of a street are a source 
of nuisance, and are also dangerous.” 


The city government of Chicago is constructing this 
year nearly eighteen miles of sewers, of which one and 
one-eighth miles are on the south side, fourteen miles on 
the west side and one and six-tenths miles on the north 

The 4 ong is $200,000, and the balance 
left over from last year about $50,000, making $250,000 
available for the sewer construction fund. Of this 
uired by the tenor of 
the appropriation to be expended this year in the ex- 
tension on the extreme west side of the main sewer sys- 
tem of the city. This cuts the appropriation down to 
$100,000 for regular sewer work, and makes the amount 
seem small, although, in fact the entire amonnt is about 
asusual. The city obtained in general very favorable 
terms in meking contracts, so far as bids for material 
The pipe ard cement were purchased 
ou good terms, bat the brick came high. Thé reason 
of this is that the brick market is controlled practically 
by local brickmakers, because transportation is too 
high to permit brick to be brought from a dis 
Besides that, the city wants the pick of the kilns 


the Hemstead Reservoir, the enlargement of the ponds | when it buys brick, and to get this it has to pay a heavy 


to their full er and the increase of the size of rate. The 
rvoir. 


Ridgewood * Rese: 

would be of no use to 
voirs until the 
= oe ond 3B 000,000 daily, the to be 
sumption was 33,000, a supply 

depended upon did not exceed 24,000,000 ins. As 
soon as the water in the storage reservoir was reduced 
to a depth of two feet eight mches, no more be 
drawn from it, and the ponds and the streams would 


Mr. Van Buren said that it 
the size of the reser- 


t while present rate of con- 


Commissioner yes- 
terday accepted the offer of Buchanan & Lyall to permit 
the city to a from their artesian well in Car- 

about a - 

ie a 
similar offer, but as their well is in Queens County, and 
is far from any city main, the offer was not accepted.— 
New York Sun, Sept. 7. 


Report of the Board of Works of the city of Halifax, 
N. 8., for the a year, 1878-79; E. H. Keat- 


the water vered were for at this rate, the in- 

come would be $800,000 ew itis now 

$64,000. The ram, snow and precipitation for 
1879 were as follows: ‘ 

Inches. Inches. Inches. 

0.55 ~ 85° 150 

0.61 90 1.50 

-« §&.28 soa 5 28 

. 2.7% des 2.78 

.. 440 Aisne 4.40 

1.21 aa 1.21 

3.45 siren 3.45 

5.70 ca 5.70 

2.45 itt 2.45 

4.73 ooha 4.73 

4.12 na 5.54 

1.72 6.0 2.22 

37.00 4.5 40.76 








ter portion of the sewers constructed this 
course, one or two feet or thereabouts in 
The large sewers on the west side, however. 


year are, 0 
diameter. 


increase 
could find the water to put|are generally to be nine feet in diameter. They are to 


be in Leavitt street, from Twenty-sixth to Twenty-sec- 
ond ; on California avenue, from Twenty-second to Kinzie 
street; and on Twenty-second street, from Leavitt to 
Central Park. Four contracts have been let for work 
on these sewers, as follows: On Leavitt street, from 
Blue Island avenue to Twenty-second street, nine- 
teen hundred and fifty feet, with an average depth of 
eight and oue-tenth feet; on Twenty-second street, from 
Leavitt street to Rockwell street, twenty-six hundred 
feet, with an average depth of nine and eight-tentbs feet ; 
on Twenty-second street, from Rockwell strect to a 
point about three hundred and thirty feet east of Sacra- 
mento street, twenty-four hundred and eighty-two feet 
long, with an average depth of nine and eight-tenths 
feet; and on fornia avenue, from Twenty-second 
to Sixteenth street, twenty-six hundred and fifty-six 
feet long, with an average depth of seven and one-half 
feet. In the first three contracts the sewers will have 
a diameter of nine feet, and in the last one a diameter 
of four and a‘balf fet. Of the contemplated west-side 
sewer main extension, one and three-tenths miles wil] be 
completed this year, at a cost of $100,000, and the re- 
maining three and four-tenths will be completed in 
other seasons. 


—_e0o—___ 
BRIDGES. 

It is that tho Chicago, Burlington & Quinc 
ee ee Senne oan Ss ene to Sechenes 
the pra ity of bridging the Missouri River at or 
Nemaha. company’s system east and west of 
the Missouri now comprises so many ramifications that 
the one —e recently completed at Plattsmouth wiil 


scarcely to the transfer requirements of the 
When the wooden span of the Philadelphia, Wil- 
mington & Railroad bridge across the Sus- 






quehanna at Havre-de-Grace shall ave been re 
as the whole 
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lighting—namely, by means of massed lam was given | Company met at 
Seach, ou Sept. 2, by the Northern oo. | tao the Chios 


at Nantasket 
tric-Light Company. Three w nm towers, some one | 
hundred feet or more high, had been erected five hundred 
feet apart, and at the summit of each was placed a | 
eluster of twelve electric lamps, having a combined | 
mene of thirty thousand candle-power. In a small 
shed been placed two engines, with three electric 
nerators, one for each tower. When the lamps were | 
ighted after dark the effect was fine. A clear, pure | 
bright light was produced, very strong, and yet very 
pleasant to the sight. Still, where the light was reflected | 
from the buildings, it was brightenough to see to read by. 
On the broad lawn in the rear of the house there was suf- | 
ficient light to enable a game of base-ball to be played, 
though with scarcely the precision as by daylight. A 
few of the party present took a ride on the railroad as 
far as Point Allerton during the evening. All along the | 
way the fizids were lighted hter than in a clear 
mooulight, and at Point Allerton the time by the watches 
could be distinguished without aid of other light than 
the electric a mile away. The exhibition was quite sat- 
isfactory, as showing that a bright and powerful light 
can be secured by the electric lamps, but it left a —_ 
deal to be demonstrated as to its efficiency in lighting | 
cities. The proposition of the inventor is by an arrange- | 
ment of towers carrying lights of at least 300,000 can- | 
die-power to illuminate a city as light as by day, so that 
the use of gas or other lights on the streets’or in houses- 
will be done away with. 
Alt BaF i ai 


RAILROADS. 


The contractors of the Toledo, Delphos & Burlington 
= egg they can turn the road over to the owners | 
y Nov. 1. 


The new railroad from the Straits of Mackinac, Mich., | 
is progressing rapidly, several miles of rails are laid, | 
and they have two locomotives and about twenty cars 
at Point St. Ignace. 


The time for receiving tenders for the supply of roll- 
ing stock for the Canadian Pacific Railway, to be de- 
livered during tthe next four years, is further extended 
to lst Ortober next. 


Surveys are in progress for extending the Quincy, 
Missouri & Pacific road from Mo., west to Tren- 
ton, 80 miles, and it is expec “ave this extension 
completed by Jan, 1. 


Chief Engineer Randolph, who has charge of the con- 
struction of the Somerset & Cambria Railroad, reports 
the work as progressing rapidly, and says all the divi- 
sions will be ready for the rails by October 1st. 


The Pontiac & Pacific Railway Junction Company 

roposes to build a road from Aylmer, Province of Que- 
oo to Pembroke, a distance of some 70 miles. The 
road would be an extension of the Quebec, Movtreal, 
Ottawa & Occidental. 


Track has been laid to T acadie, N. S8., 60 miles from 
the junction with the Intercolonial at New Glasgow, 
and 20 miles beyond the late terminus at Antigonish. 
Grading is done to the Straits of Canso, about 10 miles 
further. 


The amount required of Battle Creek, Mich. (840,000), 
to obtain the Toledo & Milwaukee Railroad bas all either 
been subscribed or provided for, and the road is an as- 
sured success for that city. It will occupy the deserted 
bed of the old Ohio & Mansfield road, we ch is graded 
and bridged. 


Work on the Peoria, Decatur & Evansville road, at 
Grayville, Iihnois, is being pushed rapidly, all le ob 
stacles having been overcome. It is the intention to} 
have the grade from Grayville to the Wabash River | 
completed by the last of next week, The estimated cost 
of the bridge is $80,000. 


Mr. J. W. McClure, Chief Engineer of the Chicago. 
Burlington & Quincy, started for Peoria with a corps of 
engineers to begin the survey of the Burlin , Peoria 
& Toledo Railway. The present line of the Chicago, 
Burlington & Quincy will be used from Burlington to 
a and the new line will be built from Peoria to 

o1edo, 


Ground was broken at Parsons, K11., Aug. 26, for 
an extension of the Memphis, Kansas & Colorado (N. 
G.) road west to Independence. This road is operated 
by the Kansas City, Fort Scott & Gulf Company. The 
managers also intend soon to lay the third rail, which 
will enable the road to run both standard and narrow- 
gauge cars. 

The contract for building the extension of the Chicago 
& Northwestern Railroad from Milwaukee to Madison | 
has been let to Wells, Harrison & Shute, of Milwaukee. | 
The work will begin immediately and be carried on 
through the winter, and trains will probably run by 
July next. The road from Montford to Madison, sixty- 
five miles, is now under construction. Contracts for | 
this work amount to over half a million of dollars. 

The Detroit, Hillsdale & Southwestern Company is 
considering the question of building an extension eas 
Bankers, Mich., west by south to nge, Ind., on the 
Grand Rapids & Indiana road, a little over 40 miles. | 
The plan also includes a further extension of about 55 | 
miles, from L nge to Walkerton, on the Chi 
division of the timore & Ohio. The building of the 
new line depends somewhat upon the amount of local 
aid that can be secured. 

Crry or Mexico, Aug. 30, 1880.—The Railroad Com- 
mittee has made majority and minority reports, one 
favoring the Sullivan concession and the other the Fris- 
bie concession. It is believed the President will not act 
on the reports, but will refer the whole subject back to 
Congress. Colonel —— E. Gray, Chief Engineer of | 
the Southern Pacific Railroad, has arrived at the capital 
on business. Several c of railroad material have 
arrived at Minatitlan for the Tehuantepec Company. 


The stockholders of the Dan Valley & Yadkin River 





| miles of the iron have been 


west last evening with an engineering 
pone locate the first twenty-five 2 


| tions w 
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Danville, Va., on A 
pany, thus securing the from the 
legislatures of Virginia and North Carolina. The meet- 
ing adjourned to Sept. 15 for further action. The 
surveys will be begun at once, and the road will be 
speedily constructed from Danville to vonnect with the 


81, and 


| Cape Fear & YadkinValley.Railroad west.of Greensborc, 
| N.C. The stockholders are sanguine of speedy success, 


The certificate of 
Unde Railway Compan 


rground 
| County Clerk’s office at New. 
| structed from the Battery under Broadway and Madi- 


son avenue to Central Park, with a branch from Madi- 
son — under Broadway, to Fifty-ninth street and 
Eighth avenue. Among the apccepernsery are Hugh J. 
Jewett, Ticknor Curtis, 8. M. Barlow, Gen. 
McClellan. robably be president of the 
concern. It is said the work of excavation will begin in 
October or November. 


Work on the new Wisconsin & Minnesota Railroad, 


| which is to connect Eau Claire with Abbotsford, on the 


Wisconsin Central, is pro; ng rapidly. Twenty 
aid, leaving only forty more 
to complete it. The completion of this road will open up 
a new route to the lakes, thus adding much to the im- 
portance of Eau Claire as a railroad centre. It is under- 
stood that a daily th bh mger train will be run 
between Milwaukee and St. Paul over this route as soon 
as it is completed, which will be about Nov. 1. 


BURLINGTON, Ia., Sept. 3.—Assistant General Man- 
ager Potter, of the Chicago, Burlington & Quincy, went 
per- 
of a new 
railroad which his company will id in Southern Iowa 
from Humiston, Wayne County, to the Missouri River. 
Surveys for the line were made two years ago, and the 
work of construction is to be n immediately. This 
line will practically be parellel and alongside of the 


| line that bas been recently located by the Missouri, 


Iowa & Nebraska Railway Company, and ary 
lively railrcad building may be expected in that locality 
during the next ninety days. 

A London dispatch tothe New York Herald, dated 
the 8th, says: ‘Sir John A. Macdonald and the other 
Canadian government commissioners have been success- 
ful, the financial arrangement for the construction of 
the Canadian Pacific Railway having been concluded 
thisafternoon, Tke contract is taken jointly by a bank- 
ing firm in London, a French financial association and a 
firm of financiers in New York. The contracting parties 
will receive from the Canadian government a certain 
number of millions sterling, in or its equivalent, to 
be provided by an issue of Canadian government bonds, 
not backed, however, by the impe guarantee, and a 
ae mee of mi the of ow land, olan 
sideration of these gran contrac os ee er- 
take to form a company, to be called Canadian 
Pacific Railway Company, which shall construct and 
work the line in perpetuity. The government furthermore 
gives to the contracting parties, in addition to the sur- 
veys already made, the whole of the line thus far built. 
The cost of these items is put at between five and six 
millions sterling. 


Some idea of the rapid development of the state of 
Texas may be gained by the following exhibit of the 
railroads which centre at Houston the distance to 
their respective termini. First is the great Houston & 
Texas Central, with its branches traversing 558 miles 
through the heart of the richest regions of Texas. It 
comprises lines from iii 

es 


eres 
Houston to Denison, main line 

Hempstead to Austin, west branch 

Bremond to Morgan 


Then comes the International & Great Northern road, 
with its branches traversing the northeast section of the 
state for 585 miles, as follows: 


Houston to Longview, main line 
Phelps to Huntsville. branch line 
Palestine to Austin, Brazos division 
Troupe to Mineola, northern division 
Henderson & Overton Railroad 


After these are the 


Galveston & Houston road 

Texas oy mg Company Railroad (Hous- 
ton to Clinton) 

Texas & New Orleans Railroad (Houston to 


rg & San Antonio Railway— 

Houston to San Antonio 
Peirce Junction to Harrisburg 

Houston, East & West Texas Railroad (narrow 
gauge) Houston to Goodrich........ 

Texas Western Narrow-Guuge Railway (Houston 
to Pattison) 


A dispatch from Dallas, Texas, dated the 3d, says: 
‘* Ex-Gov. J.-C. Brown and several leading men of 
Texas Pacific arrived in the 7S morniug looking 
after .construction matters. Dallas & Wichita 
will be open to Lewisville to-morrow, and a big 
will be given next Thesda ; Gov. Brown says 
ith the M., K. & T. will be made now as 
the iron can be laid, which is all purchased. 
Green, late State Engineer of Louisiana, 
gineer of the Shre & New Orleans 
in Marshall to-day to te the road and 
diate construction. The ponvient grade 
rt to New Orleans is but thirty f 
ot tes age sonia of Meena el 
num! 
morning seventy of the best people 


to the 


SEPT. 11, 


1880 


To-night 200 Tennessee 
Texas & Pacific 

ty River Bottom at 
Over twenty 

ten AcTes of 

The entire 


‘ , bankme t to 
safe, the dirt to be taken from the oh acres of wan 
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RIVERS AND HARBORS. 


A Montreal dispatch states that 
ing with French capitalists to raise 
constructing the St. Lawrence tunnel. 


that the Voted 
eminent New York bankers and probab! 


ing millionaire of San Francisco. [Qin — t a 
ng . :W 
the New York bankers /] if ho are 


The work on the Hochelaga tunnel has been . 
and seems likely to be ted with kan 

sible speed. For over a week a large staff of men haye 
been between the Hochelaga ferry and the con. 
vent g the tunnel entrance, and another staff are 
said to be at work on the Longueuil side. The whole wil] 
be under the immediate personal supervision of Mr 
Plunkett, C. E. A 


It is the of several wealthy land-holders atthe 
mouth of y River, O., seven miles west of Cleve. 
land, to make a rbor at that point. Already 
quite an appropriation has been made by the govern. 
ment and es The tug Starkweather 
took one of Capt. Sims’ dredges from Cleveland last 
Wednesday to work there, and it is intended to extend 
the piers, and thus obtain sufficient water this fall for 
the er class of vessels to enter the river. 

An official report of the Eads jetties, says a Washing- 
ton dispatch dated the 26th ult., gives a very flatterin 
account of the permanency of that work. During the 
past two months there was not a single day when there 
was the slightest diminution of de and width of chap- 
nel, as uired by law. Ca has just received 
$50,000, the fourth quarterly ‘payment for the main- 
tenance, and second semi-annual payment of interest on 
$1,000,000 reserved fund. 


lations are pend. 
nds in Parke for 


States is to be 
dicate by two 


BUILDING. 


The Building Committee of the Milford (Mass.) Music 
Hall have awarded the contract. for epeting the 
building above the foundation to Dearborn Brothers, of 
Hudson, for $30,000, to be finished by Feb. 1, 1881, 
This does not include plumbing, heating, frescoing or 
stage setting. The same firm had the contract for build- 
ingjthe foundation for $1,210, The total cost of the build- 
ing, including land, will be about $43,000. 

The Common Council of Indianapolis received the 
following bids fcr building two engine-houses: 

Sherer. & Christian , 


Freeman & Thompson 
Ingham & Shoeneake 

The contract was awarded to Shover & Christian as 
the lowest bidders, and the work is to be completed 
within ninety days. 


The grain elevator at Port Richmond, Pa., is nearly 
se ings capeny tort mn0s0 600 bh 
state, hav a t over x 0 
grain. ‘The eee & built on a pier 600 feet long by 
100 feet wide, and has attained the height of 115 feet, 
to which 45 feet more will be added before it is com- 
pleted. There are eighteen elevators in all, six of which 
are used for shipping purposes, while the remainder are 
devoted exclusively to the of grain. From off 
the pier a channel 100 feet wide and 26 feet deep at low 
water has been os to which an additional width 
of 100 feet will added by the United States 
Government, thus affording sufficient room for vessels 
a ee ee tot & 

in elevator two large Buckeye engines w sta. 
oried for loading and uploadi: ——. The unloading 
capacity isestimated at 250, of grain per day, 
of 20,000 bushels an hour. The grain 


the new elevator nearly three 

have aiready been consumed, 

robably be and 
r to receive a ne 


million feet of lumber 
and ths structure will 
by the 1st of Novem- 
the unprecedently a 
grain crop raised year and to be shipped over 
Reading combination from the far West. 


CONTRACTING, MISCELLANEOUS, ETC. 


The Delaware, Lackawanna & Western Railroad are 
bellies. soversi hundred coal cars in their shops 


A mill is to be established and operated at Daw: 
von. Btation, Fayette County, by Isaac Cochran and 
others, with a capital of $100,000. J 

The duties on a British nt for fourteen 
years ieoees oo ee eet the preset 
patent laws of Great Britain is very desirable. 


The Thomson Steel Works, at Pittsb turn 
See OOO tatr vale month, and the blast 
furnaces about 6,700 tons of pig iron. A third furnace 
is now in and will be completed 
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Tribune Building, New York City.’ 


GEO. H. FROST, Proprietor. 


——— ceeethetes | 


SATURDAY, SFPTEMBER 18, 1880. 


———— —— : 
We devote considerable space to sewe 
matters this week. The articleon Memphis Sewer- | 
age was contributed by Colonel Waring to the) 
New York Herald, from the columns of which | 
journal we reprint in entire. 
—_— 1 
| The Forty-ninth annual exhibition of the Amer- 
ican Institute was formally opened in this city at 
two o’clock Wednesday afternoon, by President 
Nathan C. Ely. Not one-quarter of the exhibitors 
were ready. We shall visit the fair during its con- 
tinuance, and describe such exhibits as may be of 
especial interest to our patrons. 


—_ =e 

A REGULAR meeting of the American Society | 
of Civil Engineers was held at 104 East Twentieth 
street on Wednesday evening, at which time a 
paper by A. G. Menocal, in answer to criticisms 
on Nicaragua Canal matters, was read, after which 
remarks were made by Major Shelburne and Mr. 
Ashbel Welch. As Mr. Nimmo’s recent statistical 
report has pretty effectually ‘‘ knocked the bot- 
tom ” out of any Interoceanic Canal for the present, 
we may as well relegate Mr. Menocal’s ‘‘ new dis- 
coveries” to the same region of assertion with 
General Grant’s presidency, and Count de Lessep’s 
“ American capital,” etc. 


ee 

THE complete history of the Mississippi Jetties, 
as written by the well-known, able and very popu- 
lar engineer who superintended the construction 
_ from first to last, and as approved by their p 





jector, Mr. Eads, is now almost ready for distribu- 
tion to subscribers. We publish elsewhere the cir- 
cular of the author, Mr. Corthell, and we feel cer- 
tain that the long and careful labor that has pro- 
duced this important contribution to the engineer- 
ing literature of America and the world at large, 
will be generously rewarded by a liberal subscrip- 
tion list. Send us your orders at once, and as soon 
as the books are delivered to us by the publisher 
we will forward them. 


THE LAW AND PRINCIPLES OF COMPETI- 
TIVE BIDDING. 


In the construction of public works, it is cus- 
tomary to employ an engineer to examine into the 
feasibility, cost, and methods of executing such 
undertakings. The engineer is usually selected 
for his fitness for the enterprise in hand. It is ex- 
pected that by education and practice he is en- 
titled to be considered as an expert, upon whose 
judgment and skill his unprofessional patron, 
whether such be an individual, a corporation, or a 
government, can depend implicitly for counsel, 
for assistance, and successful co-operation in every 
stage of the enterprise. The engineer prepares 
drawings in more or less detail, according to the 
importance of the work, and submits them with 
proper specifications for the approval of his patron 
previous to a public invitation to contractors to 
bid upon the work. Proposals are invited by ad- 
vertisement in the public journals, and when the 


bids are opened and duly canvassed, after occa- | With 


sional irregularities are eliminated by summary re- 


jection, the lowest responsible bid is accepted, the | bidder. 


successful contractor furnishes the required bonds 
for the faithfulexecution of his contract, and the 
work commences. This is the straightforward 
method of fair and honorable competitive bidding 
for contract work, and engineer, committees and 
contractors, having done their best. matters are 


__ We regret to say, however, that fair and square 
dealing in large contracts is not always the rule, 


| stand investigation, and we suppose that there is 


| quite as large a proportion of honest dealing in | advisement by the Committee on Improved Sewer- 


| lating in stocks and grain, and, if we may assume 
| the financial condition of engineers as a criterion, 


| one is better governed than Boston. It is the most | 


| to do everything in that intelligent, decorous, sub- 
| stantial, respectable style that characterizes the 
| **solid” men of the ‘‘ Athens of America.” 


Tost Health, 
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and sometimes the air is quite rife with assertions 
of the collusion of an engineer, the purchase of a 
council or committee, or a combination of con- 
tractors; most usually these surmises do not | 


contract letting as in selling merchandise or specu- 


we must. believe, what we know without suok 
assistance, that the acceptance of a bribe by reput- 
able American engineers is too rare an occurrence | 
to be even considered. 


Of the numerous large cities of this country no | 


thoroughly American city in the Union, scarcely 
any foreign element having to do with the admin- 
istration of its municipal affairs ; it is very con- | 
servative in its actions, and the prevailing idea is | 


The | 
private and business buildings of Boston are un- | 
surpassed by any in the land ; its streets are well | 
paved and swept, its water supply is second to | 
none on the continent, and it is now carrying | 
forward the construction of the most extensive | 
system of improved sewerage on this side of the 
Atlantic, the magnitude, cost and novelty of which 
have already been faithfully outlined in the 
columns of this journal during the past three 
years. 





This system of main drainage is the result of 
years of surveying, studying and experimenting, 
by the very able Civil Engineer, Joseph P. Davis, for 
several years past the City Engineer of Boston, 
but now resigned, assisted by Messrs. Chesbrough 
and Lane, well known hydraulic engineers, 
and by Dr. Folsom, of the Massachusetts Board of 


hydraulics as applied to the special, needs of Bos- 
ton sewerage, Mr. Davis might well be considered 
asa reliableexpert. As such he was instructed by 
the Committee on Improved Sewerage to devise 
the pumping engines to be used in raising the 
sewage previous to its discharge into the waters 
that were to convey it seaward. To further se- 
cure the best possible machinery, Mr. Davis was 
commissioned to go to Europe and inspect the 
working of the most approved sewage pumping 
engines in operation there. Provided with all this 
knowledge, knowing just what he wanted, familiar 
with the solid and conservative characteristics of 
Boston people, Mr. Davis called to his assistance 
Mr. E. D. Leavitt, Jr., the patentee and constructor 
of the celebrated pumping engines at Lynn and 
Lawrence, and under that engineer's intelligent 
supervision during twelve months of labor a set of 
plans of engines, accompanied with specifications, 
were produced, of such thoroughness, accuracy 
and comprehensiveness, that we know of no 
others of superior excellence ever being offered for 
the examination of American contractors. In Oc- 
tober last the contract for furnishing the engines 
required was advertised and bids were solicited. 
ee teeta at 
“2d. An Alternative price for only Two Engines from 


_ our - 
complete, from the designs furnished by the i 
“ 4th. An Alternative for only Two Engines, 
from same designs. 
fo — 


|inspection, and the 


After years of time spent in the study of | bette 
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specifications of the High-Duty Engines, and in 


| devising plans and specifications for the Low-Duty 


their bids were 
exposed for public 
matter taken under 


Storm Engines; and on Dec, 5, 
opened, their plans were 


age. Everything thus far was conducted accord- 
ing to the usual method of such procedures; the 
result showed the Quintard Iron Works to be the 
successful bidders for the four High-Duty Engines 
for $435,000, and H. R. Worthington, the lowest 
bidder for the two Low-Duty Storm Engines. Bet- 


| ter guarantees for the efficiency of the engines as 


to design and construction than the reputation of 
the engineers who presented the plans, and the 
above builders, cannot be furnished in the United 
States. There was nothing experimental about 
either style of engine, the bidders had conformed 
to all the requirements of the advertisement, and 
having bid in good faith were justified in expect- 
ing the Committee to make the awards according- 
ly. But right here a disturbing element interjected 
itself and set everything ‘‘ by the ears.” Mr. Geo. 
H. Corliss, the distinguished engine-builder of 
Providence, R. I., appeared on the scene, and with- 
out plans, without specifications, with only the 
simple statement that— 


“T, Geo. H. Cor.iss, having long been impressed 
with the conviction that the pumping of sewage is to 
become, in the near future, an important branch of en- 
gineering, I have given much time and thought to the 
subject, and have eee a —— for a system of 
machinery, which I am ready to furnish and set u 
complete, wholly at my own cost and risk, and with 
every reasonable guarantee that it shall, for the pe- 
culiar service required, be superior to anything that has 
been heretofore constructed in the old world or the new.” 


Now, therefore— 

“TIT will to furnish, transport and set up Engines, 
Boilers and Pumps, with every connection and appurte- 
nance for a complete system for pumping sewage, em- 
bracing four (4) independent sets of ‘ high-iuty *Punep- 
ing Machinery, each of the capacity of twenty-five 
(25,000,000) gallons in twenty-four (24) hours, with 

r guarantees of economical results than are stipu 
lated in your advertisement, the gregate cost of 
which, to your city, shall not exceed the sum of one 
hundred and eighty thousand dollars ($180,000).” 

Ordinarily, a committee composed of such men 
as make up that of the “‘Improved Sewerage of 
Boston,” would not spend much time in the con- 
sideration of such an irregular proceeding as the 
foregoing. They had the counsel of an engineer 
of long-tried, and abundantly-proved professional 
ability to fall back upon in case of a question with 
the tax-payers ; Boston is not a ‘ wild-cat-scheme” 
encouraging city; the successful competitors 
could point to the performances of their en- 
gines without fear of comparison, and Mr. Cor- 
liss had not, to our knowledge, ever built a sewage 
pumping-engine of noted efficiency, and his repu- 
tation as a designer of engines for hydraulic pur- 
poses rests upon the performances of two experi- 
mental engines—one at Hope reservoir, Provi- 
dence, and the other at Pawtucket, R. I. 

But it was George H. Corliss, with a simple as- 
sertion, against carefully devised plans, and the 
guarantees of well-known and successful builders 
of pumping machinery. The committee could see 
only the difference in prices of the engines, and 
got muddled accordingly. Instead of rejecting all 
the bids, as provided for by the terms of the ad- 
vertisement, and allowing the bidders to alter their 
plans and prices so as to conform to the specifica- 
tions proposed by Mr. Corliss, after discussing the 
subject, a committee of experts was commus- 
sioned to investigate and report. Mr. Cor- 
liss, when summoned to appear before these 
experts, declined to go, so the experts went to Mr. 
Corliss’ big works in Providence, and having seen 
the working of an experimental engine there, re- 


the | turned to Boston and advised that two Leavitt en- 


gines be awarded to the Quintard Works and two 
of the experimental design be awarded to Mr. Cor- 


ae liss. We donot see that Mr Worthington was 


month of November to examining the drawings and 


asked if he could not so modify his designsas to 
enable him to compete with Mr. Corliss. The ex- 
perimental was apparently so fascinating that 
there was no chance for long-proved successes. 
Mr. Corliss has built an engine; the committee 
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say they did not order any engines from Mr. Cor- PERSONAL, 
liss, and so decline to receive the one built. The 

correspondence has been published in the Boston| John B. Gordon, Professor of Mathematics and 
papers and variously commented on, and Mr. Cor- | Engineering in theArkansas Industrial University, 
liss has issued a pamphlet to the citizens of Boston | died at Fayetteville, Ark., on the 12th inst. 

stating his view of the case, Hiscircular is fullof| William N. Bannard, Esq., resident engineer of 
covert sneers at the ‘‘ Engineering Depart-| the West Jersey Railroad, has been elected presi- 
ment ” of Boston, and he refers to the *‘ autocratic | dent of the Delaware River Telegraph Company, in 
sway” of City Engineer Davis, the reputation | place of the late Thomas L. Ogden, Esq. 

of whom happily does not rest upon any experi-|., yy, George W. Cole, recently connected with the 
ments, nor can be affected by the action of a com- New York & New England Railroad, was on the 
mittee or even by Mr. Corliss. If Mr. Corliss was | i sated steamer Vera Chen whieh Seiiniiahd bie 
‘‘smart” enough to secure a contract, probably gale off the Florida cost a few daysago. He is 
few people will question his method of proceed- sup 1 to have been lost, as no tidings have been 
ing to obtain it; but it is to be regretted that) \cived from him. He deere lt iad Gets 
so respectable and conservative a city as Boston children at Newton, where he last resided. 


should encourage so flagrant a violation of 

the rules of honorable competition. What Stanley, the African explorer, was seen re- 
encouragement does it give to competitors to cently by the captain of the Portuguese steamer 
prepare honest, straightforward bids in the which belongs to the Coanza Company Bs He was 
future? The Boston Journal commenting on the | *e” - Noki, which is on the Congo River, two 
subject says: ‘‘The business men and taxpayers | ours’ sail from Bibi, Stanley's headquarters. Mr. 
of Boston will do very well to think over the facts Stanley told the captain that his object was not 

commerce, but to open a path for future traders. 


in this case,” and ina very temperate communi- 
cation on the subject in the Boston Herald of Sept.| J. W. Paramore, president of the Texas & St. 
6, the writer says : Louis Railroad, announces the following changes 
in the management of the road: Gen. R. H. G. 
Minty has tendered his resignation as general su- 
perintendent of this road, and the same has been ac- 
cepted. Mr. C: F. Stephens, chief-engineer, has been 
appointed superintendent, to fill the vacancy until 
further orders, in addition to his other duties. Mr. | he fell heavily on his head and side. The cars 
Wm. A. Gavett, general freight agent, has beenalso | giq not pass over him, as he had been thrown 
charged with the duties of general passenger and | .ideways from the track. It was at first thought 
ticket agent. Mr. L. B. Fish has been appointed | that he was only slightly injured and stunned 
treasurer. The headquarters of these officers will | hy the blow, and a conveyance was at once pro- 
be at Tyler, Texas. cured to take him to a hospital. Several physi- 
Referring to the appointment of John M. Ches-| cians were immediately sent for, and it was soon 
brough to the assistant general passenger agency | ascertained that besides severe injuries: on the 
of the Vandalia, the Omaha Republican says: Mr. | left side Mr. Clarke had sustained a fracture 
Chesbrough is a rising railroad man, and is stead-} of the skull. Before the conveyance reached the 
ily climbing the ladder of prominence. For sev-| hospital Mr. Clarke was dead, not having recov- 
eral years he was chief clerk in the Union Pacific | ered consciousness at all after the car struck him. 
general passenger office in this city, and was re-| Mr. Clarke was well known throughout the South, 
garded as a very competent man. He resigned his} and owned a magnificert residence in Richmond, 
position here to accept a similar place with the St. | Va., where his family reside’ at present, and of 
Louis, Kansas City & Northern, which is now a| which city he was one of the leading and most 
part of the Wabash road, and with which com-| wealthy gentlemen. His main business was in 
pany he remained up to the time of receiving his | Baltimore, and between here and that city he spent 
appointment from the line. He has a host of} most of his time. He had acquired an enviable 
friends, all of whom will be glad to hear of his| reputation for reliability and promptness, and Mr. 
promotion. Cooke speaks of him in the highest terms. Physi- 
Chief-Engineer Anderson, of the Northern Pa-| cally he was a model of manly vigor and a typical 
cific railroad, with an assistant, two drivers and a| Southerner. His appearance attracted general at- 
cook, with an outfit and two buckboards, started on | tention everywhere on account of his superb build. 
the 6th on his trip across the continent. He goes by He was a man of fine education and polished man- 
rail to the end of the track, then on his buckboard | ners, which made him a great favorite in society. 
through the Bad lands into Montana, up the Yel- 
lowstone valley, over the mountains, looking for 
the best pass through Idaho and down the Colum- 
bia River to Puget Sound. He will make a thor- 
ough inspection of the route to the Pacific with 
the view of definite location. In his absence, 
Col. Clough, of Minneapolis, is engineer-in-chief 
on theextension. A delegation of Canadians, from 
St. Catharine, went out with Anderson as far as 
the Green River. They are looking fora place for 
a colony and the purchase of a 40,000-acre tract. 


Col. John C. Ciarke, during the war a member 
of the staff of Gen. Robert E. Lee, and at the time 
of his death one of the principal contractors in 
bridge building in this country, was accidentally 
killed on Wednesday on the New York, Lake Erie 
& Western Railroad at Paterson, N. J. Mr. Clarke 
was one of the most prominent men of the South, 
and a gentleman well known in this city, where he 
had many business connections. A great many 
of the iron bridges in the South, for the building 
of which Mr. Clarke had obtained the contracts, 


ago he came to Paterson on business in connection 
with these bridges, and Wednesday morning jp. 
tended to leave for this city. He had been at th. 
office of the rolling mill company, situated near the 
works, between Paterson and Lake View. After 
concluding his business he started out in « mnpany 
with Mr. Watts Cooke, the president of the com. 
pany, for the depot of the New York, Lake Eric « 
Western Railroad. Both gentlemen were \ alking 
between the two main tracks when they heard the 
whistle of the approaching locomotive. They left 
the main tracks and walked along the track on 
which the trains on the Newark division of the 
Erie arrive in Paterson. They were again warned 
of the approach of an engine, and stepped on a 
side track. The engine passed them, and they 
proceeded, unconscious of approaching danger. 
The engine which had just passed them hail exe. 
cuted what is known as a flying switch, passing on 
to the main track after leaving its cars to reach the 
depot by the acquired momentum, while the en- 
gine passed on to the engine depot. The first that 
Mr. Cooke knew of the imminent peril in which 
he and his friend were placed was the approach of 
the cars when they were within a few feet of him. 
He hastily seized Mr. Clarke by the coat and sprang 
aside. His strength did not prove sufficient to 
force Mr. Clarke from the track, the end of the car 
striking Mr. Cooke’s hand and somewhat bruising 
it. The bumper of the car struck Mr. Clarke in 
the side, threw him forward some four feet, when 










































































‘* Reviewing the circumstances carefully, no man 
of ordinary prudence, whether taxpayer or not, 
would consent to have the city proceed in disre- 
gard of all.these careful preliminaries. As was 
right and necessary, bids were invited according 
to the specifications, and, if alternative bids, 
which, to a certain extent, were allowed, should 
be offered, they were to be in general accordance 
with them. and subject to the engineer’s approv- 
al. Mr. Corliss, therefore, in common with all 
other competitors, had a clear and easy way be- 
fore him. But he chose to disregard every 
requirement of the advertisement and came to the 
letting without plans or specifications, offering at 
a low price to furnish four engines of his own de- 
sign and construction, not even remotely conform- 
able to anything required in the advertisement. 
In brief, the bid amounted to a declaration like 
this: ‘ Your city needs an engineer as well as an 
engine. You are following blind guides, with 
whom I disdain either to consult or discuss my 
engineering views. Give me s0 much money, and 
I will give you the engines you should have.’ 

‘* Let us look for a moment at the rule that ani- 
mates honorable competition, and ask how the ac- 
ceptance of such a proposition could be called fair 
dealing as against the offers of men who had spent 
months of time in studying plans, computing 
weights, getting estimates, oe elaborate 
drawings and otherwise fitting themselves as bid- 
ders under the positive terms of the advertise- 
ment. How could the chief engineer tolerate such 
irregularity, and hope to maintain his reputation ? 
That such a proceeding should have come so near 
to consummation as it has is a reproach to the city, 
which, in all fairness, if not in law, is bound to 
remunerate every other bidder for his useless ef- 
fort and expense. The paltry reasons given for 
Mr. Davis’ refusal to sanction such a bid are ver 
unworthy indeed, when contrasted with his inevi- 
table duty as a fair-minded umpire between com- 

titors. His professional standing would have 
ome lost irrecoverably had he been moved from 
his position by such an attack as that made by Mr. 
Corliss upon all the rules and proprieties of a con- 
tract letting under advertisement. * * * 

‘* They (the tax-payers of Boston) can never afford 





‘ QORRESPONDENCE. 


WATER-WORKS WITH SETTLING BASINS. 
JACKSONVILLE, Fia., Sept. 9, 1880. 
EpIToR ENGINEERING NEws: 

Can you give me the names of the water-works 
in the United States where filter beds or settling 
basins are used to purify the water before being 
distributed ? If so, you will greatly oblige 

Yours respectfully, R. V. ELLIs, 

Engineer and Sup't Jacksonville Water-Works. 

[We cannot give such a list, but will be obliged 
if some of our readers will help us and our cor- 
respondent to it as soon as possible.—Ep. EN. 
News. | 


a competition as to cast discredit upon the city, 
disaffect every honorable competitor and drive 
every pe, Aor pe professional adviser away. 
They need not expect nuch advan from com- 
petitive bidding, when it is known that a wild, ir- 
regular declaration like that of Mr. Corliss, need- 
ing all the aan a saaenaind a to inter- 

ret it, can take the place o and regular 
bids, prepared in accordance with published 
official requirements. Honor as well as inter- 
est is concerned in showing fair play to com- 
petitors. No city has a right, by presenting the 
allurements of a splendid contract, to extract from 
manufacturers their lowest prices, their best plans 
and other business secrets on any mere tense. 
It must be understood that they mean what they 
say when declaring that no bids are allowed except 
under the published conditions. Mr. Corliss him- 
self will certainly, upon reflection, admit the truth 


of these views as underlying all good business | were built for him by the Passaic Rolling Mill Com- 
practice. And he certainly will not uphold any 


malicious and untruthful attempts to fasten upon Sm fae sem ib tng oe on, 
honorable gentlemen such charges as are insinu- : bridges 3 

ated by the article in question (referring to one in | COmpany, one of which was to cross the Savannah 
the Boston Journal of Commerce of Aug. 21).” River and the other the Broad River. Some days 


TO DETERMINE THE MAGNETIC VARIA- 
TION. 
Aveusta, Ga., Sept. 13, 1880. 
Can you tell me, through the News, some cor- 
rect way of determining the magnetic variation 
for any day of any month here or anywhere. In 
re-running old farm plats (which I sometimes do), 
I find a difficulty when, ofthe ground todetermine 
the variation of the needle, unless I can get twe 
points on the line. I know of the North star and 
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tabulated forms, but they (or rather the first) are D., for direct pumping ; when built ; name of con- | the channel dimensions given by Mr. Schmidt were 
inconvenient and troublesome. A. H. D. . | structing engineer ; name and title of official hav-| limited in extent, he very well knows ; then why 


ing general charge of the works, as, C.E. for| cover up these facts which are well known, while 
eel on Spe 3 "aelts bt eae Chief Engineer, W. R. for Water Registrar, S.| positively asserting as facts others whose basis is 
SAP the two points on a line, and apply |/7 Secretary, Supt. for Superintendent, and W. | uncertain. 
va ’ appl 


, : C. for Water Commissioner, with name of each Very respectfully, 

et oe cauetana he aie reared: eee official in full, with the title for designations C. Doxovay, 
ea limited mostly to Z e city ST ielet naa appended ; source of supply, lake, river, aque-| U.S. Ass’t Eng’r. 
prac ’ 


~s ; ; duct or well; kind of power, S. for steam, W. —_—_—_—_—_—_—_——— 
vicinity, demanded a more reliable instrument. _— 
We will bo pleased to get any information that| /P'ealer, @. for gravity ; areas of watershed! 94 cp CIVIL, ENGINEERS OF AMERICA. 
is really new on the subject.—Ep. Enc. News.] annual rain-fall ; cost of works and maintenance reer 
ee Satie to Sept. 1, 1880; population of city, town or 
WATER-WORKS STATISTICS. borough ; number of consumers ; per diem quan- New York, Sept 15, 1880. 
Quincy, Ill., Sept. 13, 1880, | tity used ; manufacturers of machinery ; capacity) | take pleasure in informing you that the ‘ His- 


Eprom, Sxemmnsive News : ‘ “ engines duty « engines ; length, sizes and tory of the Mississippi Jetties,” compiled during 
From your list of water-works, as published, | kind of pipe for distribution ; by whom supplied ; 


erase: number of gates; manufacturer; kind of stop- es a = is now out of press. My object 
Charlottesville, Va.; Corry, Pa.; Dennison, Gal-| cocks ; manufacturer; number of hydrants (jire | in writing this book was to place on record all the 
has 


veston, Sherman, Tex.; Herkimer, N. Y., | and public); manufacturer; price of bonds| important facts of an engineering, financial and 
water-works only fur manufacturing ; Janesville, | (>, esent indebtedness) to date. With correct an- 


is. ; “3 i . > lin, . * 
fag AP salt Ind. Sere toons iventine. swers, the above schedule will make an excellent 












































commercial nature connected with the Jetties. 


The extent and agricultural importance of the 
: : ; : 4 All aid th 
me ia nj Mebraske, City, Neb. (7), no replies. cannes eens ove — Seoul r, Mississippi Valley; the necessity for a commercial 
Anien N. Y.; Grand Haven, Mich.; Hamerton,* — 3 outlet at the mouth of the river; a description of 
a cee PN po ny Col. ; Stillwater,* NOTES UPON THE JETTIES. the European Jetties, especially those at the mouth 
inn. ; y City, Mich. 


Pueblo, Col., is said to have two private com- 
panies ; one Holly, one Gravity. 
E. PRINCE, 
Engineer to Citizens Water Co. 


U. 8. ENGINEER OFFICE, ) |of the Danube; the spirited discussions that at- 
Port Eads, La., Sept 9. ) tended the inception of the enterprise; the contro- 
EDITOR ENGINEERING NEWS : ; Cie ‘ 

The twenty-fourth number of the News contains versies, opposition and financial embarrassments 
‘‘ Notes Upon the Jetties, by Mr. Max Schmidt,” that hampered the work; the description of the 
in regard to which I beg leave to make a few| Jetties and auxiliary works; the record of the 
remarks through your columns. The results which 
have been attained by the works of improvement, 
both at the mouth and head of South Pass, are 
well understood throughout this and other coun- 
tries, and had the facts been clearly stated by Mr. 
Schmidt, they could not detract from the reputa- 
tion of the work, so why not state them with 
clearness, and why state so positively that certain 
results will follow when certain work is accom- 
plished. 

He says: “ But the consolidating works, now in 
progress at the ends of the jetties, once completed, 
there will be a permanent central depth of thirty 
feet and more, which will be wholly maintained 
by the action of the current, and will require no 
dredging.” Let me ask Mr. Schmidt on what he 
bases an opinion so strongly asserted that we may 
feel almost hopelessly disappointed if facts do not 
bear out the assertion, and they certainly have not 
so far, as the following facts will show. 

The ‘‘consolidating works” at the ends of the 
jetties were essentially completed early in July ; 
during the progress of the building of the stone 
capping on the east jetty, and while the river was 
yet at its high stage, a gradual channel improve- 
ment was noted, and on June 30 official surveys 
showed a better channel existing than at any pre- 
vious date. 

Was this channel ‘‘ maintained by the action of 
the current,” and without the aid of dredging? 
Most certainly not. And why? On June 29 the 
river at Carrollton, La., began rising and continued 
till July 19, during which period its he'ght was 
increased three feet, the stage of river being six 
feet when the rise commenced. 

In consequence of this rise, the water was heav- 
ily laden with sediment, and the current not being 





CHICAGO CORRESPONDENCE. 
OFFICE OF ENGINEERING NEws, ) 
128 8. Clark street, Room 8, 
CHICAGO, Sept. 15, 1880. | 

Building material is somewhat advanced in price 
here, and building operations are quite active. 
The foundries and machine shops are working to 
their full capacity, and many cannot take any more 
work for the present. The city government is 
expending large sums in paving streets, laying 
water-mains, etc. The cedar blocks are most gen- 
erally used. The U.S. Government is paving its 
portion of streets about the new custom-house 
with stone blocks, and considerable attention is 
being attracted thereto. The C. & N. W. passen- 
ger depot, at Wells and Kinzie streets, is rapidly 
approaching completion, and will be a magnificent 
structure when finished. Work on the depot at 
Madison and Canal streets is being vigorously 
pushed. Large quantities of mining machinery 
are being shipped from Chicago manufactories to 
the western mines, and this branch of business is 
notably on the increase. First-class engineering 
and surveying instrument-makers are in demand 
here. It seems impossible for manufacturers to 
get a stock ahead of their orders because of a 
lack of help, 

Nickel & Strassberger, instrument makers, have 
dissolved partnership, L. R. Strassberger succeed- 
ing the firm, and carrying on the business at th 
old location. The activity in railroad construction 
is benefiting the civil engineers of this city, most 
of them, in fact, being away on surveys. 

W. Cc. 8. 









































channel development; a discussion of the perma- 
nency of the results obtained—these are the princi- 
pal subjects, and they are treated with all the 
detail necessary for a complete understanding of 
them by not only the civil engineer, but the gen- 
eral reader. Many of the subjects discussed are of 
great interest and importance, especially to the in- 
habitants of the Mississippi Valley. The civil en 
gineer will find much that is interesting and in- 
structive in the discussion of the important prob- 
lems solved by this application of the Jetty system 
to the mouth of so great a river as the Mississippi. 
The peculiar natural conditions that created such 
a wide diversity of opinion as to the success of the 
Jetties are fully given. 

The peculiarly interesting and difficult problem 
at the Head of the Passes is stated in considerable 
detail, and the works constructed there and their 
effects are fully described. 

As the Jetiies were the cause of discussion and 
legislation in Congress, the subject is treated as 
fully as necessary; and the book is deservedly ded- 
icated to the Presidents, Cabinets, and Members of 
Congress who contributed so largely to the success 
of the Jetties by the enactment and just execution 
of the laws under which the works were con- 
structed. 

The works and results, and other subjects, are 
illustrated by thirty-four plates, twenty-four of 
which are full page plates inserted near thcir sub- 


ject matter: the remainder are folded in the back 
sufficient to keep it in suspension, it was deposited 


of the book. 
throughout the jetty channel, as was shown by an These plates | ti 
posed in your issue of the 11th inst., in reference | official survey of July 30, notwithstanding the Gon ly wane " — 


is ¢ list of water-works of the United States | “ lidating works ” at the ends of the jetti gueties ant Gestehen, the character of the works, 
and Canadas. This pamphlet would be an excel-| Mr. Schmidt shows an increase in depth i the methods of their construction, the appliances 
lent directory for the use of officials in charge, | diately seaward of the jetties of 1.1 feet from 1875 | used, and the changes in the channels that have 


been produced by the Jetties and auxiliary works. 
plate engraving of Mr. Eads. There are twenty- 
five appendices for reference, comprising reports 
of the Commissions, acts of Congress, important 
letters, estimates of the cost of the works, and 
tables illustrating results. 
Including the illustrations and appendices, the 
book comprises over four hundred pages, large 


WATER-WORKS STATISTICS. 
WasHInaTon, D. C., Sept. 30, 1880. 
EpitoR ENGINEERING News : 
I have been to considerable expense in getting 
together information for the same purpose pro- 


an.l if there are more beadings needed you would | 1876, to June, 1880. The statement is also made 
be pleased to know before you publish it. To that “‘at the head of the Passes the 30 feet channel 
make it more complete, I would add a few, 
which I think you will adopt Name of city, | tain area, but the idea is conveyed that this is the 
borough or town ; name of works, R., for reser-| available channel from the main river to the Pass, 
voir, S. P., for stand-pipe, H., for Holly system, ' whereas such available depth is but 28.8 feet. That 
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with good paper and large. clear type. 

The work has been carefully revised by Mr. | 
Eads, and is published with his approval. 

The price, bound in cloth, is $5; in half calf or | 
half morocco, $7.50; in full calf, $8.50; in full | 
morocco, $9. 

Your subscription is respectfully solicited. 
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postal money-order, or by registered letter, to| 
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City. E. L. CORTHELL, 

Author and Late Resident Engineer 
South Pass Jetties. 








THE SEWERING AND DRAINING OF CITIES.* 
BY GEORGE E. WARING, JR., NEWPORT, R. I. 


(The system here described has been carried out in 
the City of Memphis.) 

The president has asked me to prepare a paper | 
concerning the most perfect methods of city | 
sewe ne which may serve as a standard of | 
comparison in — the character of existing | 
ce is impossible to foretell the improvements | 
which are to grow out of the present rapidly-in- 
creasing interest among intelligent and ingenious 
men in all that relates tosanitary practice. If 1 were | 
to attempt now to set forth the details of a perfect | 
system of sewerage, I fear that my recommenda- | 
tions, like those uf Dr. Richardson’s city, Hygeia, | 
would exceed what practical men and investors | 
of capital would accept. 

The most that it is prudent todo is to consider | 
the question in its purely sanitary bearings, and | 
to indicate in what way the best requirements of 
public health may be met, in the light of our 
present knowledge. 

So far as we can judge of the future from the 
indications of the present it would seem that in 
one respect we are to witness a very marked 
change in the practice of sanitary engineering. 
There is much reason for believing that there will 
be a distinct separation between the application of 
sewerage to the removal of domestic and manu- 
facturing wastes and soil-water, and the construc- 
tion ‘of conduits, for the ern of public and 
private property against the action of storm-water. 
This latter, like the construction of roadways and 
bridges will be treated as a purely civil-engineering 
question, having at best only an indirect sanitary 
relation. The interests of public health, so far as 
sewerage is concerned, will in my opinion be best | 
served by a close adherence to the collection and | 
removal of foul waters, and to their proper final | 
disposal. 

his suggestion is not new. The discussion 
between the advocates of the combined and the | 
separate systems of oamte especially in England, 
has long been active. e issue between them 
seemed doubtful until the matter of agricultural 
or chemical purification of the effluent became | 
prominent. 

The arguments in favor of the exclusion of | 
storm-water from the sewers proper seem to me so 
conclusive that I no longer hesitate to accept such 
separation as essential to the best sanitary sewer- 


| 











| 


j 


Sewers large enough to remove storm-water, ac- 
cording to the usual formulas, are open to several 
serious objections : 

1. The question of cost is so often the re 
question, even in improvements of the most vita 
importance, that the expense entailed by the con- 
struction of storm-water sewers constitutes an in- 
superable obstacle in the case of many a small 
town where sewerage is most n . Evenin 
the larger cities the expenditure in this direction 
might sometimes, if not always, be economized 
for the benefit of other necessary work. 

2. The larger the sewer the more difficult be- 
comes the matter of its ventilation. 

3. Cases are extremely rare where sewers of the 
storm-water size are not, at least during the dry 
and hot season, sewers of deposit to such an extent | 
as to have their air made most foul by the decom- | 
position of their sediment. 

4. Where the question of final disposal 
become important, the admixture of storm-water 
with the sewerage leads to the constant embarrass- | 
ment of the system, whether the process 
chemical or agricultural. 

There seems to be no controlling reason why 





storm-water should be admitted to the sewers at | 
all for very long reaches of the streets; and not 


ne 





7A r read at the meeting of the American Public 
Health Association at Nashville, (1879.) 





octavo size, six inches by nine and one-half inches, seldom, throughout the whole of the smaller towns, 


| capacity to secure the th 
| is liable to de 
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that what is popularly known as * sewer-cas 
would never exist in any part of the public draing 
Even the prod in the traps and pipes of 
the house itself would be me rectified, diluted 
and remcved by the constant movement of ai; 
through the latter. 
All house connections with the sewers should be 
through inlets ente: in the direction of the flow 
and these inlets should be funnel-shaped, so thai 
their flow may be delivered at the bottom of the 


” 


the rainfall may be discharged over the surface 
without causing inconvenience. 

Until about 18:4 the cities of Albany and Troy, 
both large towns and both having very steep grades, 
terminating on level ground, had no storm-water 
sewers. inconvenience caused during heavy 
storms was inconsiderable, and there was prac- 
tically no material injury to public or private 
property. Iam informed by the engineers of both 
cities that neither inconvenience from the over- | sewer, andso that they may withdraw the air from 
flowing of the streets nor injury from wash con- | its crown ; that is, the vertical diameter of tie in. 
stituted an essential argument in favor of sewerage. | let as its point of junction should be the same as 
The sewers were built to the storm-water rise only | the diameter of the sewer. 
in confermity with the general custom. All chengne of direction should be on gradual 

The ee surface-water to a depth of ten | curves, , a8 a matter of course, the fall from 
or fifteen feet below the surface seems to be at | the head of each branch to the outlet should be 
least unnecessary. Street-wash can be safely admit-| continuous. Reductions of grade within this limit 
ted to sewers only after passing through settling- | if considerable, should always be gradual. , 
Lasins, and these are sure to accumulate an offensive | So far as circumstances will allow, the drains 
and dangerous amount of decomposing filth. should be brought together, and they should finally 

I believe that one of the most important im- | discharge through one or a few main outlets. ~ 
provements that we are destined to see is the re-| The outlet, if water-locked, should have ample 
moval of storm-water, so far as possible, by surface | means for the admission of fresh air. If open, its 
gutters—carrying away the greater accumulations | mouth should be protected against the direct action 
through very shallow conduits, largely, perhaps, | of the wind. 
through covered gutters, easily accessible for) It will beseen that the system of sewerage here de- 
cleansing and flushing. & scribed is radically different from the usual practice. 

This part of the engineering problem being satis- | I believe that it is, in all essential particulars, much 
factorily provided for, the sanitary drai of a| better adapted to the purposes of sanitary drain- 
town—the removal of the wastesof its population | age. It is cleaner, is much more completely venti- 
—becomes a simple problem. It implies, however, | lated, and is more exactly suited to the work to 
one condition which, although almost unknown | be performed. It obviates the filthy accumulation 
in America, has been shown by foreign practice | of street manure in catch-basins and sewers, and 
to be an attainable one—that is, it requires that) it discharges all that is delivered to it at the point 
the streets be kept clean by some other means than | of ultimate outlet outside the town_before decom- 
occasional drénching by storms. There isno more | position can even begin. If the discharge is of 
inefficient, costly, and dangerous scavenger than | domestic sewage only, its solid matter will be 
the rain which falls upon the surface of our road- | consumed by fishes if it ie delivered into a water. 
ways, and washes their horse-droppings into the | course, and its dissolved material will be taken up 
catch-basins at the street corners. by aquatic vegetation. 

In my judgment a peffect system of sanitary| The limited quantity and the uniform volume of 
sewerage, for a small town ora large one, would | the sewage, together with the absence of dilution by 
be something like the following: rain-fall, will make its disposal by agricultural or 

No sewer should be used of a smaller diameter | chemical processes easy and veliabie 
than six inches, (a) because it will not be safe to| The weal of construction as compared with that 
adopt a smaller size than 4-inch for house drains, | of the most restricted storm-water sewers, will be 
and the sewer must be large ene» surely to re-|so small as to bring the improvement within the 
move whatever may be delivered by thése ; (b) be- | reach of the smaller communities, 
cause a smaller pipe than 6-inch would be less| In other words, while the system is, in my 
readily ventilated than is desirable ; (c) and because | judgment, the best for large cities, it is the only 
it is not necessary to adopt a smaller radius than |one that can be afforded in the case of small 
three inches to secure a cleansing of the channel by | towns. 
reasonably copious flushing. Circumstances are occasionally such, as in St. 

_No sewer should be more than six inches in} Louis, as to require extensive engineering works 
diameter until it and its branches have accumulated | for the removal of storm-water through very deep 
a sufficient flow at the hour of greatest use to fill} channels. Ordinarily, as I have before said, the 
this size half full, because the use of a larger size} removal of storm-water is a very simple matter, if 
would be wasteful, and because when a sufficient | we will accept the fact that it is best carried, so 
ventilation capacity is secured, as it is in the use| far as ble, by surface gutters, or, in certain 
of a 6-inch pipe, the ventilation becomes less com- | cases, by special conduits p near the surface. 
plete as the size increases—leaving a larger volume | _It is often necessary, in addition to the removal 
of contained air to be moved by the friction of the | of house waste, to provide for the drainage of the 
current or by extraneous influences, or to be acted | subsoil. This should not be effected by open joints 
upon by changes of temperature and of volume of|in the sewers; because the same opening that 
flow within the sewer. admits soil-water may, in dry seasons, and in 

The size should be increased ee ee only | porous soils, permit the escape of sewage matters 
so rapidly as is made n y the filling of the | into the ground, which is always objectionable. 
sewer half full at the hour of the Prot flow. Soil-water drains may be laid in the same trench 

Every point of the sewer should, by the use of | with the sewers, but 



















‘ ferably, unless they have 
gaskets or otherwise, be pro against the| an independent outlet, on a shelf ata higher level. 
least intrusion of cement, which, in spite of the | When they discharge into the sewer, they should 


greatest care, creates a roughness that is liable to 
accumulate obstructions. 
The upper end of each branch sewer should be 
provided with a Field’s flush-tank of sufficient 
mrongp daily cl ing of 

so much of the conduit as from its limited flow 

it solid matters by the way. 
There should be sufficient man-holes, covered by 
open gratings, to admit air for ventilation. If the 
8 


always deliver into its upper part, or into a man- 
hole ata point above the flow-line of the sewage. 
There is one point connected with the drainage 
of towns which is not sufficiently appreciated, 
especially in this country—that is, that it is easy 
and cheap to secure a deep outlet in low land, and 
to deliver sewage ata considerable elevation for 
agricultural treatment, by artificial pumping. 
The average cost of pumping for water-works is 


directions already given areadhered to, man-holes | about nine cents per foot of elevation for each 
will not be necessary for cleansing. e use of | mi ons raised. 
the flush-tank will be a safeguard against deposit.| On basis the cost of raising the sewage of a 


With the system of ventilation about to 
described, it will suffice to place the man-holes at 
intervals of not less than 1,000 feet. 

For the complete ventilation of the sewers it 


town of 10,000 inhabitants, supposing every three 

——— the population to contribute one hun- 
gallons per day t» the flow, would be about 

three cents per day for each foot of elevation. 


should be made compulsory for e householder} Even supposing that twenty inches, or about 
to make his conn without a trap, and to con- | one-half of the annual rain-fall, finds its way into 


tinue his soil-pipe toa point above the roof of 
his ho That is, every house-connection should 
furnish an unin rend 

inches in diameter throughout its entire length. 
This is directly the reverse of the system of con- 


nection that should be adopted in the case of 


the subsoil, the cost of lifting this ten feet to the 
tlet would, on the same basis, cost only 


a too low, because a small amount of water cannot 

a8 | storm-water and street-wash sewers. These are | be lifted relatively es a amount 
foul, and the volume of their contained air is too | I give the figures only to that, with a com- 

“8 great to be thoroughly ventilated by such munity of an i it is really 4 
| ances. Thetr abustaphere content to6 tects matter of minor consequence w the natural 
impure gases to make it prudent to discharge it | outfall is or low. F 
through house-drains and soil-pi With the| Thee of H in the practice of 
system of small pipes now the flushing | drainage, indicates a for the natural 
would be so constant and complete, and the | disadvantages even of the city of New Orleans, of 
amount of ventilation furnished, as com: with | which the cost would be te insignificant a8 
the volume of air to be changed, would be so great ' compared with its benefits, 
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of our riparian towns, dependent upon 
nine water as iin enithas ties tinal drone ane 
like Chicago and Milwaukee, delivering their foul 
drainage into streams whose contamination means 
the contamination of the town itself, may find 
their ical relief by means of an artificial 


~— le of the licati f 

icuous example o application o 
orchanical power to deep drainage and distant 
removal—even appl 
charge of the rain-fall of an enormous area. is 7 

Aside from its benefit in securing deep drain-| 
age, discharge by pumping makes us qu.te inde- | 

odent of vara topography in adopting means | 
for agricultural disposal. Pumping, and the sep-| 
arate removal of foul enee neee it in our power, | 
under all circumstances, to adupt this means for | 

rifying the outflow. Along our greatest rivers, | 
a the sanitary stand-point, the disposal ques- 
tion counts for nothing. The Mississippi River 
will annihilate the sewage of St. Louis, to what-) 
ever size she may grow ; but there is an enormous | 
proportion of our towns which must, for purely | 
sanitary reasons, adopt some other means of out- | 
jet than delivery into rivers and h:rbors. 

There is an agricultural consideration, and an 
important one, which looks to the utilization of | 
all our sewage; but. in the present condition of | 
our 


| 


} 


| 





agriculture, this must remain a secondary | 

mt. Wherever we resort to irrigation as a| 
means of purification, the manurial ue of the) 
sewage will serve to lessen the cost of our work. 
Probably it will nowhere now repay the whole 


cost. 

The methods of irrigation dis are various, 
and all are not equally well adapted to all con- 
ditions. The outflow ofa large town can be puri- 
fied satisfactorily, either by simple irrigation over 
large areas or by intermittent downward filtration 
over muck smaller areas of land properly graded 
and deeply underdrained. Under this system the 
discharge is intermittent, and during the inter- 
vals the soil-filter is purified by atmospheric 
action. 

The outflow of smaller towns, of public insti- 
tutions, and of suburban and country houses, may 
be much the most satisfactorily treated by the 
absorption-drain, or sub-surface irrigation system, 
working in conjunction with Field’s flush-tank. 
By this m as area of land, naturally or, 
artificially well drained, is underlaid, at a depth 
of ten inches from the surface, by a series of open- } 
jointed, icultural drain tiles. At each dis-| 
charge of the flush-tank, the accumulated sewage 
is sent rapidly into the tiles, whence it escapes 
through the open joints into the soil, During the 
interval between the di , the water purified 
by filtration settles away to the subsoil, and fresh 
air enters, to supplement, by oxidation, the purify- 
ing action of the roots of the grass or other crop 
growing on the land. 

This latter system has now been so thoroughly 
tested under various conditions, 1s to climate and 
quality of soil, as to have proved itself of almost 
universal applicability. It has the very great ad- 
vantage that, as the sewage never appears at the 
surface of the ground, it may be carried on in im- 
mediate proximity to the dwelling. It would be 
equally effective, under proper arrangements, in 
dealing with the sewage of cities; but for such 
use it would be much more costly than would the 
removal of the sewage to a distant field, where 
surface irrigation would be unobjectionable, 

I trust that, as I am neither a Southerner nor a 
physician, Imay be excused for i 





more 
importance than many of you probably do to the 
proper drainage and clemson of a city, and to the 


proper disposal of its outflow—and more than to 
any system of quarantine. My knowledge of the 
history of the yellow fever epidemics in this 
valley is ow less than yours; but I feel 
warranted, and I take my warrant from the 
history of the plagues which devastated the 
filthy mediseval cities of , and from m 
own knowledge of the want cleanliness 

want of drainage in oe of Memphis, in 
venturing the ion even that fever- 
smitten town may be made an impossible field for 
the invasion of yellow fever in an epidemic form. 
_ While yellow fever is for the moment uppermost 
in all our minds, and while its sudden and more 


peculiar force, we should, as sanitarians, never lose 
ois ok Sane Tare thas 5 0 Gene oF oar ; 


ying this means for the dis- | wrote toa friend, on his return, ‘‘ Sewers in Mem- 
| phis excited our admiration.” 
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and the committee from New Orleans resulted in | city limits ; the thorough exposure to sun and air 
convincing all parties that it was a great success. 
There is not a hitch anywhere, and no complaint 
has ever been heard of the slightest defect in the 
clock-work regulari 
this vast net-work of underground pipes carries the 
city of Boston is now establishing a | sew 


with which all the parts of 


of the city to a given point and delivers | 
into the Mississippi River.” 
The chairman of the New Orleans Committce 


i> So 


THE SEWERAGE OF MEMPHIS. 








MEMPHIS, Tenn, Aug. 21, 1880. 
During the little over half a century of her ex- 

istence the city of Memphis has been the theatre | 

of no less than twenty-two epidemic visitations of 


sease. Smull-pox, cholera, yellow fever, dengue, | 
erysipelas, puerperal fever—the whole catalogue 
of punitory inflictions for violations of sanitary 
laws and hygienic observances—had been ex- 
hausted before her citizens were aroused to a 
sense of the fact that only by cleanly and decent 
conditions of life could they expect to escape ut- 
ter annihilation. Her annual death rate, even | 
during non-epidemic years, has rarely fallen be- | 


| 


| low 35 in the 1,000—something more than double 


the attainable standard of modern cities—while | 
during such epidemic years as 1873 and 1878 the | 
mortality rose to the —— figures of 101 in 
1,000 of all ages. To the student it seemed en- 
tirely possible that history should repeat itself, | 
and that on the banks of the Mississippi in the | 
nineteenth century there should be an abandoned 
Memphis as utterly lost as its ancient namesake, or 
its sister cities Luxor and Tadmor. 


CHANGES IN MEMPHIS. | 


Not alone did this seem possible as a result of the 
voluntary action of its surviving inhabitants flee- | 
ing from the pest-stricken town, but the columns | 
of the daily journals, during the summer and fall | 
of 1879, contained more than one well considered 


appeal to the country at large to buy up and abso- 


lutely blot out a city which had become a stand- 


ing menace to the whole Mississippi Valley, and 
in a minor, but still considerable degree was, year 
after year, disastrously affecting the course of 
trade and commerce, besides making repeated de- 
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of all texile fabrics, bedding, clothing, carpets, up- 
holstered furniture, etc. ; the destruction by tire of 
every article suspected of being infected by expos- 
ure to yellow fever during either 1878 or 1879, and 
of all accumulations of . paper stock and sec- 
ond-hand clothing, the usual contents of junk shops 
and second-hand stores. 

2. The absolute destruction of about five hundred 
specified houses and groups of buildings as unfit 
for occupancy and infected beyond the possibility 
of renovation ; the vacation of a still larger num- 
ber, pending alterations necessary to fit them for 
healthful occupation ; and the passage of an ordi- 
nance forbidding the future erection of buildings 
rovided with proper means of subventilation 
other sanitary requirements. 

3. A radical change in the water supply, involv- 
ing the total abandonment of all existing wells and 
many of the underground cisterns, and the susti- 
tution of Mississippi River water for the water of 
Wolf River supplied by the water-works. 

4, An equally radical change in the disposal of 
excremental and other refuse, and domestic and 
manufacturing wastes—this to be begun at once 
by emptying, disinfecting and filling with dry, 
dian earth all existing privy vaults, and substi- 
tuting therefor some cheap and convenient form 
of dry earth closet, pending, 

5. The complete sewerage and sub-soil drainage 
of the town. 

6. The reclamation of Bayou Gayoso and its 
tributaries by the acquisition of the ground on 
either side for a sufficient space to prevent fouling 
of the contained waters, and the erection of a dam, 
with suitable valves and a steam pump, to keep 
the Mississippi River from flowing up into the 
town in high water, a potent source of soil satura- 


| tion. 


PREPARING FOR RENOVATION, 


These, with some suggestions as to sanitary sup- 
erintendence, street and alley conservancy, out- 
lined a decidedly formidable task for a community 
bankrupted by years of maladministration, by 
downright plunder, and by two successive epi- 
demics of unparalleled severity. Nevertheless, the 
recommendations of the commission were accepted 
in good by the majority of the vy 

ic- 





mands upon the purses and the sympathies of the 
philanthropic. It would, doubtless, be premature 
to assert that all this has been changed—to admit 
that, as press and people claim, she is now the 
most radically clean city on the Mississippi River 
—and that, as a result, there shall be no more 
sickness, neither pestilence nor premature death 
within her borders. But there still unquestion- 


officers and by the more intelligent and pub 
spirited among the citizens. Plans and estimates 
of cost, in detail, were prepared, published and 
discussed in every conceivable way, on the street 
corners, in offices, stores, counting-rooms, in the 
columns of the daily papers and in public meetings. 
The —— civic government of Memphis is vested 
in a legislative council of seven citizens appointed 
by the Governor of the State. This council pre- 
pares annually a budget of the estimated expendi- 


ably remains, due allowance being made for the| tures for the coming year, and this budget is 


natural exaggeration of those interested, a sub- 
stantial foundation upon which to base an expect- 
ation of future immunity from epidemic disease 
and of an —— thfulness, which is of di- 
rect concern, not alone to Memphis, but to the 
country at large. If the promise and the expecta- 
tion are realized, the whole civilized world will be 
indebted to the Bluff City for a lesson in practical 
sanitation, which will far outweigh whatever of 
charity and assistance may have been extended to 
her in the past. 


LESSONS FROM EXPERIENCE. 


At the height of the ee last year the Na- 
tional Board of Health, »ugh its vice-president, 
Dr. John 8. Billings, of the United States Army 
Medical Corps, who had made a study of the sit- 
uation from the inning, suggested to the au- 
thorities of Memphis that it was desirable that a 
thorough sanitary survey of the city should be 
made, and a comprehensive plan for its regenera- 
tion be framed and carried out. The suggestion 
was adopted, and the National Board was solicited 


to appoint a commission for such . That 
conttiass, coecatog ot Saryeon filings (chair 
man), Drs. H. A. Johnson, of Chicago, and R. W. 


ber, having associated with it as expert counsel 
Board of Health Nica doonee Ww ing, J 
; J aring, JF., 
i ineer, of N , RG&, ane 
nited States Engineer 
to the foregoing, Dr. 
to make 


supply of the 
i with a 


hich to base a series of of 
soualiedly favorable, The following. ed which the following are the more important : 
1 ee aoe of J : SANITARY RECOMMENDATIONS, 
. 1. The and chi 









presented to the State Legislature, which body 
authorizes the levy of taxes for the specific 
amounts comprised in the budget, and beyond 
which no expenditure may be made or in- 
debtedness incurred under heavy penalty. In order 
to raise the money necessary to carry out the rec- 
ommendations of the commission a special session 
of the State Legislature was necessary ; and this, 
after some delay, was secured. At first a ten per 
cent. levy was talked of for sewerage and drainage 
alone. e@ various amounts necessary for these 
purposes were fixed at from $1,500,000 to $3,000,- 
000, or even more. The commission, however, re- 
lieved the community of this serious rate of tax- 
ation by specifically recommending what is known 
as the Waring system of small pipe sewers. This 
system, it was estimated. could be thoroughly 
carried out for about one-tenth of the average cost 
of the system hitherto discussed. Finally, and 
only after bitter opposition, the recommendation 
of the commission on this eg was adopted, and 
it was determined to ask the ne for au- 
thority to raise the sum of $228,500 out of which to 
defray not only the expense of a complete system 
of sewerage, but also of over forty miles of sub- 
il drainage, and of the elaborate plan of the 


[The system adopted was that outlined by Mr. 
Geo. E. Waring, in his paper read before the 
American Public Health Association, at Nashville, 


J°r | and which we publish in full in this week’s issue. | 


The recommendation of so novela method of 
sewering, of which there was no example in prac- 
tice of sufficient itude to serve as a prece- 
dent in the case of a large city, was only reached 
after much discussion, and such an experiment 
would probably not have been risked but for th 
ping need for economy, which made it prac- 

i 4 mpossible to carry out the usual system, 
wh would have been encrmously more costly. 
the recommendation was at once ac- 

y the Citizens’ Committee and later, after 

by the government of the city, the 


es & S am: 5 tang ot ev was 
y determined upon only after it had been 
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again fully discussed with its 
ings of the Council and of the 
Ground was not finally broken until Jan. 21, and | 
much delay was caused by the failure to secure 


pipes and to make plans in advance. | Wh 


TECHNICAL DESCRIPTION. 
Memphis is built on a high bluff on the east | 
bank of the Mississippi, south of Wolf River. Its | 
total length is about two and one-half miles, and | 
its width one and one-fourth miles. Its north end 
is about thirty-five feet above low water of the | 
Mississippi, and its south end ninety feet. The 
highest floods invade parts of the lower district. 
The bluff is a continuation of the high land of 
Shelby County, falling away to its least elevation 
at the north end of the city, and sloping toward 
the ravine, through which flows Bayou Gayoso. 
The greatest distance from the river to the 
bayou (at Adams street) is about 3,000 feet. The 
most thickly-built part of the city is between the 
bayou and the river, and here the land almost in- 
variably slopes toward the bayou. T e difference 
of elevation between Front row and the bottom of 
the bayou, on Adams street, is about thirty feet. 
East of the bayou, within the city limits, the land 
rises gradually to about the same height, and a 
somewhat greater elevation is attained in thé south- 
ern part of the city, these latter sections being more 
largely occupied by residences and closely built | 
up. The extreme northern of the city is 
rather sparsely built, and has not yet been includ- 
ed in the sewer district. In the iness part of 
the town, and to a considerable extent in the east- 
ern and southern divisions, there are allefs divid- 
ing the blocks (in both directions) between the 
streets. Thesewers here have already been con- 
structed. It is propused to extend substantially 
the same system over the whole area early 
in the winter. The natural slope of the land 
is followed in the direction of the different 
lines of sewers. A few squares in the most 
closely-built part of the town had been sewered b 
property owners, the main outlets extending di 
rectly to the Mississippi River in front of the town, 
and delivering below low-watermark. These sew- 
ers have been bought by the government, and are 
to be put lobe gud sanitary condition, so far as 
they need improvement. ey are all pipe sewers, 
and many of them are well flushed by the dis- 
charge from hydraulic elevators. They are not 
part of the system now described. 


OUTLETS, 


The new system has an outlet — a large 
iron pipe draining the county jail, which delivers 
into Wolf River. This outlet isto be used perma- 
nently only during ~~ stages of the river, when 
the back-water in the long permanent main would 
cause a eee oe deposit. The permanent main 
will discharge below low water into the Mississippi 
River at the foot of Winchester street, south of 
the mouth of Wolf River. Its lower end will be 
of cast-iron pipe, with lead joints, and so much of 
it as is made in high and dry ground will be of 
brick. Its diameter is twenty inches. The flow 
can be turned at pleasure into the jail sewer or into 
the permanent main by a swinging section or 
switch, working in a brick chamber. The 20-inch 
brick main continues as far up as Jackson street : 
here it is forked to receive a 12-inch vitrified pipe 
main running along the east side of the bayou, and 
a 15-inch vitrified pipe main west of the bayou; 
The extension of these mains beyond Gayoso stree 
and a few sub-main branches are of smaller pipe, 
‘There are a few man-holes along these main line® 
by which their working may be inspected. Thes® 
two mains (12-inch and 15-inch) constitute the ou t- 
let channels for the whole area of the city, the lat- 
eral sewers entering on courses oblique to the di- 
rection of the flow, so that the discharge of each 
lateral, having considerable velocity from its rapid 
descent, will increase rather than retard the veloc- 
ity of the current in the main, which it was neces- 
sary to lay with a comparatively slight fall, that of 
the 15-inch pipe being only two inches in 100 feet. 

LATERAL SEWERS. 


The lateral sewers are almost invariably six 
inches in diameter. In rare cases, where they 
serve as the outlets for more than three thousand 
feet in length, they are increased to eight inches. 
So far as the conformation of the ground and the 
division of the property would it, they have 
been laid in the alleys and not in the streets, thus 
affording direct communication with the backs of 
houses and avoiding the necessity for ing 
house drains under the buildings, the plumbing 
appliances being almost uni at the rear. 
In some cases the lots do not run to the 
alley, and to accommodate houses so situated sub- 
ordinate sewers have been laid in the streets, these 
being, where only one or two houses are to be ac- 
commodated. only four inches in diameter. Ex- 
pe oer those rare cases where there are deep cellars 
to be drained the sewers are placed only about six 
feet deep, unless irre ities of the 
quired a greater d 


have re- 


in passing through local ele- 


y ground or from the roofs of houses is not admitted 


jector in meet-| vations. At pe point along each line where it is 
tizens’ Committee. | at all likely that at any future time a house m 


be built an oblique junction is built in wit 
the sewer, its mouth being temporarily closed. 
erever a hovse is now standing, in order to 
protect the sewer from injury at the hands of 
careless workmen, to avoid the necessity for dig- 
ing up the street, and to make the connection 
ess costly to the householder, a four-inch branch 
ts carried up to the lot line at a depth of three feet 
below the surface of thé ground, which in that 
climate is a sufficient depth for house drains. By 
tlfis arrangement the householder, in making his 
connection, finds the public sewer connection at 
the limit of his own property. It has been the 
custom heretofore to make the connection between 
the house drain and the sewer by a branch piece 
of the diameter of the house drain, entering the 
sewer above its bottom and below its top. The 
fuel cbegess, tue hip nusd teators Hows bekag bar 
unnel-s' . ttom lines tan- 
t to the caicmutieeans of the sewer, so that the 
ouse drainage is delivered at the very bottom of 
the flow of the sewer, with a tendency to increase 
its velocity, and so that the ventilation of the 
sewer reaches its very top. 


FRESH-AIR INLETS. 

The lateral sewers have no man-holes or lamp- 
holes or communication of any sort with the surface 
of the street, except at one point near the lower 
end of each, where there is a fresh-air inlet, which 
may also serve for the inspection of the workin 
of the sewer. This fresh-air inlet has a communi- 


cation with the surface of the nd through a 
large and very open grating, beneath which a 
slanting plate of iron is to prevent dirt from 
falling into the sewer, ing it into a receptacle 


at the side, from which it may be easily removed. 
This sloping plate need only be lifted toa vertical 
powmics to give a clear view of the sewer below. 

e rain water either from the surface of the 


to the sewers. They serve solely for the removal 
of the waste water of houses, manufacturing es- 
tablishments, stables, etc. Under no circumstances 
is the pipe connecting a house of any size with 
the sewer allowed to be more than four inches in 
diameter. This is amply large for the most exten- 
sive establishments. For example, a gauging of 
the flow of the main sewer of the Grand Union 
Hotel in Saratoga in the height of the season, at 
the hour when the proprietor thought that the 
largest amount of water was being discharged, and 
when there were 1,300 inmates in the hotel, 
showed a stream barely sufficient to fill a pipe two 
and one-half inches in diameter. A rigid adher- 
ence to this limit of four inches insures the exclu- 
sion of matter large enough to clog the six-inch 
sewer, and throws the responsibility of excluding 
rubbish upon the householder, as he alone will 
suffer inconvenience for his neglect. F 


FIELD’S FLUSH-TANKS. 


At the head of each sewer and of each branch of 

a sewer there is built a flush-tank, having a ca- 
ity of about one hundred and twelve gallons. 

his tank is built of mason work, under the sur- 
face of the ground, but above the level of the head 
of the sewer. It is supplied by a constant stream 
of water from the public water supply, barely 
sufficient to fillit once in twelve to twenty-four 
hours. It is furnished witha wary — auto- 
matic siphon, which, however slight the flow, is 
sure to be brought into operation when the tank is 
filled to the — its outlet pipe ; the whole amount 
of water in tank is then discharged rapidly (in 
from thirty-five to forty seconds), and goes tearing 
down the sewer with a flow sufficient to carry be- 
fore it every substance, of whatever character, the 


four-inch pipe ww have been ble of 
admitting. is flush-tank is one of essen- 
tial features of the combination ; indeed, without 


it the use of any sewers not receiving storm 
water would be extremely unsafe. ide from 
this assuring of the removal of obstructions before 
they can accumulate to a dangerous extent, the 
use of the flush tank has the further very im- 
portant effect of See ere ee outlet at 
te Aa Sg ote Higa all of the organic 
matter which, if allowed to remain a longer time, 


would enter into a sr rag decomposition ; for 
even in a six-inch pipe there is a tendency to de- 


—— flow not yet accumulated sufficient 
volume to sweep them forward. Under ordinary 
systems these accumulations remain, producing 

sewer-gas of which we hear so much, until the 
water of a storm sweeps them away. In the 


Memphis works such are rendered im- 

possible, and the production of sewer-gas as a con- 
sequence is substantially prevented. 
VENTILATION OF THE SEWERS. 

There undoubtedly occurs, however, a coating of 

grease and slimy mat- 


the walls of the sewer with 


a from the foul outflow of houses even be 
































regulating 

tion, of whatever character. 
without an intervening trap, by a pipe fully four 
inches in diameter to and ( 

the house so connected 


ee as it is made a misdemeanor not 


von 
capacity of the flushing stream to remov. . 
adhering substances undergo decomposition, 
in the absence of ventilation they migiit a; 
The ventilation of the Memphis sewers. 


however, is so thorough and complete as to insure 


constant current through the pipes is sure to + 
e fo 


may have formed, immedi- 


aes ; 
atel and at all times. Aside from the fresh air 
inlets indicated  suprty a current for ventilation, 
it is a fundamen 


principle of the ordinance 
house connections that every connec- 
, Shall be continued. 


ve the top of 
As house connection js 


one water-closet for every occupied 


house, when the work is completed there wil! be 
not less than 7,000 of these four-inch ventilating 
pipes for the f miles of sewers of the city, be- 
ing an average 
feet of sewer. When this system is finished and is 
all in operation, su 
ing the throwing of slops or other waste matters 
on to the surface of the ground remains in force, 
Memphis will unquestionably be the best drained 
city in the world. Every house within its limits 


one ventilator for every thirty 


ng the ordinance prohibit- 


have a well-ventilated connection with a pub- 


£ | lic sewer, which sewer will be, at least once a day, 
washed thoroughly clean by the discharge of near- 
ly two hogsheads of water into its upper end ; and 


e velocity of disch will be such that not 


more than three hours will elapse between the de- 
posit of the wastes of the most distant houses into 
the sewer and the discharge of those wastes into 
the Mississippi River. 


LAYING THE PIPES. 
Some of the details of the construction of these 


sewers are different from those in common use. 
Ordinarily pipe sewers are laid from the lower end 
of the drain upward, so that water accumulating 
in the ditch is carried off by the sewers laid. Where 
absolute tightness of the joint is not an object, and 
where the pipe is lar, 
certain amount of silt to be of little consequence, 
this answers ve: 

a tight joint w 
water before the cement hardens. 
the small diameter here used absolute cleanliness is 
very important. Therefore the laying of each line 


enough for the deposit of a 


well ; but it is impossible to make 
the pipe is uired to carry 
hen, too, with 


was begun at the upper end, every effort being 
made to exclude soil water absolutely, pressure of 


soil water being relieved by the auxiliary tile 
drains to be described. It isa frequent objection 


to pipe sewers that slight projections of cement 
at the joint act, by atelin g lint, rags, etc., 
as the nucleus for an obstruction. To prevent 
such asperities the joints of these sewers have 
been laid in all cases with gaskets, a small 
rope of oakum being crowded into the collar be- 
fore the cement is put on. It is found in practice 
that the collars or sockets of vitrified pipes are 
generally so large and so irregular that the bore 
of the pipe does not make a continuous concentric 
tuhe, the spigot end of the pipe usually dropping 
a little out of line, making at each joint a hump, 
which interferes with the continuity of the fall 
and with the smoothness of the flow. To remedy 
this difficulty there was devised an ‘‘ adjustor,” to 
be insefted in the pipe, having three india-rubber 
bearings lapping over the joint to be made. By 
the turning of a screw these bearings are brought 
y the inner circumference of the pipe 
and hold the two pipes absolutely concentric until 
the gasket is in. place, this joint being ce- 
ae after a next one wer a oe 
i 80 any jarring in the adjustmen 
of the third j iubahall oe salen up by the gasket 
of the cdama without disturbing the cement of the 
first. This arrangement has been found in prac- 
tice to work perfectly well and to secure an abso- 
lutely concentric conduit. 
SOIL DRAINAGE. 
The natural soil of Memphis is generally very 
cece fee a penne era 
8, ous and depressions have 
been filled. such : the bottom is as bad as 
In several the lower part of the 
h was actually dug with buckets, and in one 
case the man laying the Heemek in the slush un- 
til his knee was down to level of the flow line 
of the . By no ordinary could good 
work be in ond method devised 
to get over gh dda ag 
on inches wide, 


ws half circle fitting the outside of the 
i driven until the bottom of 














t exactly up to its lower edge. The ac- 
curacy of its position was tested in each case by a 
spirit-level applied to its upper edge. 

COMPLETENESS OF THE SYSTEM. 
It is believed that the whole system of sewer 


pipes is laid absolutely true to e; that the 
pipes are absolutely concentric, and that the con- 
tinuity of the whole system is mathematically 
exact. A doubt on this subject was expressed by 
a member of the National of Health, who 
had watched the work with great care. He feared 
that in crossing a certain piece of very bad 
it had been impossible to keep the pi 
On the trench for examination it was 
found that the pipes above referred to had per- 
formed their work perfectly, and that the tile 
drains had dried the ground so ar that the 
workmen did not even soil their shoes in making 
the excavation. Every joint was firm and with- 
out crack, and the work was pro’ com- 
pletely satisfactory. 
SOIL DRAINAGE. 


So far as the healthfulness of Memphis is con- 
cerned it is believed that the wetness of 
much of the soil, and the springy condition re- 
sulting from the filling in of old bayous and 
swamps, was as detrimental as was the absence of 
the means for removing filth. The draining of the 
soil was we to be as important as the building 
of sewers. e soil drainage has been accom- 
plished by the use of agricultural drain tiles having 
a diameter of from one and one-fourth to three 
inches, and delivering, not into the main sewer, 
but beyond it into the bayou. As the sewers are 
between three and four 
far for a complete draining of the soi by this 
means—a tile drain is being laid under the edge of 
the sidewalk at each side of each street leading 
from the river toward the bayou. So far as the 
experience of this spring goes the result is all that 
could be asked. 

PROGRESS OF THE WORK. 


As above stated, much time was lost in discus- 
sion and still more by delay in securing a sufficient 


supply of pi During five weeks February 
and March. the rain was so heavy and eo incessant 


in line. 


080, 0! fame, is 
tha the heart of the 


of about 
influence 


te 





undred feet a —too | posed 


accuracy 
. | obstacles, such as sewers, Fie 
t' 


esti | termini are not yet elaborated. 


ENGINEERING NEWS. 


CLEANSING THE BAYOU. 
The improvement, which is to be completed next 


. autumn, will consist of a dam for excluding the 


flood water of the river, a low valved outlet for the 


removal of the natural stream during low stages of | 
the river, a steam pump to discharge the natural | 
stream during high , and iarge Nood-gates to | 
vy storms at all seasons. | 
The pump to be used is a most simple and ingeni- | 


discharge the water of 


ous device for forcing water forward against a 
head, while snows a ‘open aeee at ordi- 
nary —— of the river. pump (the inven- 
tion of Mr. Fijuje Van Salveria) has 


neers only :.t the Centennial Exhibition. Its ap- 
plication in American draining thus far has been 
most 


satisfactory, and it certainly offers advan- | 


tages for such work far beyond 
fore. The Memphis sewerage, although not now 
eer ona is so far advanced and in such 
general use that its success is no longer a matter of 
question. Already the authorities of New Orleans 
and of Charleston are negotiating for the introdu- 
tion of the samesystem in that city, the work to be 
done by private co i receiving monthly 
payments from householders. And now Baltimore, 
which is entirely without sewers, is making care- 
ful investigations with a view to the same solution 
of its difficulties. 

> +o Gp o> ae 


UNDERGROUND RAILROADING. 


The adjourned meeting of the directors of the New 
York Und und Railway Co. was held on Tues- 
day, at the office of George Ticknor Curtis, No. 140 
Nassau street, and was attended by the following: 
General McClellan (president), G. T. Curtis, Robert 
Sewell, E. A. intard, Douglas Campbell, J. F. 
Ruggles and J. F. Pierce. The minutes of the last 
meeting were read and approved. The Executive 
Committee reported a contract of purchase of the 
franchise and property held by Colonel Vanden- 
bergh. The same was adopted and ordered to be 
executed under the seal of the corporation. By 
the terms of the contract the issue of bonds is lim- 
ited to $2,000,000 per mile on each mile of the pro- 
tunnel and railway. General McClellan 
submitted the following report, which was unani- 
mously adopted : 

OFFICE OF THE N. Y. U. Raihway Company, / 

New York, Sept. 14, 1880. j 
to the Honorable Board of Directors of the N. 

Y. U. Railway Company : 

GENTLEMEN.—I have the honor to report that, in 
compliance with your resolution of Sept. 9, I have 
examined the plans prepared by Mr. Morris. His 
agen design is for a double-track road, of 4 feet 

1¢ inch gauge, within two parallel archways. At 
the stations and at «x few points where the grade 
line approaches unusually near the , and 
probably at —_ where your track for freight 
purposes will be required, it is to replace 
the arch roof by one supported by iron girders. As 
a rule, the stations are to be beneath the sidewalks. 
The princi os drawi by Mr. Morris 











plans and profile have evidently been prepared 
great care and . They indicateall known 
and water pipes, the 
he grades of the streets 
gee, psec for the 
e general cross 
section of the map iy represents the normal 
or usual dimensions the masonry structure, 
and shows the proposed a ion of concrete 
t, invert arches, etc. is section a 
of ample 


location of the stations an 
and railway. The detailed 


been largely 
used in Holland for more than thirty years, and | 
was introduced to the notice of American engi-| 
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Lagisies ure, bas located an underground railroad 
under Broadway, from Park place to Fourteenth 
street. The meeting was adjourned until Monday, 
Sept. 27, at 12 o'ehock. ; 
_ 0 ore 
THE MARKET. 
PHILADELPHIA, Sept. 14, 1880. 

Pia Iron.—The market continues dull and 
prices weak, without being quotably lower. Bes- 
semer iron (foreign) has been sold during the week 


| to the extent of nearly 20,000 tons, all at a cost of 


something over $28 at tide. Charcoal iron sold at 

$40;, No. 1 Foundry, $25@$27; No. 2 Foundry, 
$22.50@$24; Gray Forge. $20.50@§22.50. Scotch 
iron nominal at e220 823 for Eglinton and $24@ 
$25 for Gartsherrie. 


STRUCTURAL IRON.—Manufacturers are quite 


eee used be- | crowded with work, and ficd it difficult to make 
| deliveries as promptly as desired. 


Prices are 
steady, and may be quoted as follows: Angles, 
2.7c.; Beams, 3.1c,; Channels and Tees, 3.25c. 

PLATE AND TANK [RON.—We quote; as fair aver- 
age prices, as follows: Tank Iron, 3.2c.; C. No. 1, 
3.5c.; C. H. No. 1, 3.75c.; Flange Iron, 4%; @5c.; 
Fire-Box, 5°4@6c. 


| STEEL Raits.—The consumption for the coming 
| year is estimated by competent authorities at near- 
y a million tons, upward of one-third of which 


has already been taken. Sales during the week 
have been on the basis of $62.50@$65 for early de- 
livery, and about $60 for the more deferred. 

Iron Ratts.—Most of the mills are fully em- 
— and not in a condition to accept orders for 
early delivery, and are afraid to contract too far 
ahead. For 56s, $47 is said to be the inside rate; 
$48 for 35s, $50 for 25s and $52 for 16s, with sales 
of small lots, chiefly light sections, at the rates 
above quoted. 


OLD Ralts.—We quote sales at $26@$26.50, with 
$27@$28 asked for lots in store, and one or two lots 
ex ship at about $26.50. 

RalLway SuPpPLies.—Spikes are quoted at $2.75 ; 
Fish Plates and Splice a. $2.40@$2.50: Track 
Bolts, $3.75@$4.75. 

ScraP [ron.—There is still an active demand, 
and desirable lots are readily taken at $20@%21 for 
| Machinery, and $27@$29 for Wrought. 
PITTSBURGH, Pa., Sept. 14, 1880. 
| RAlLway SuppLies.—Railway spikes are quoted 
| at 2.65@2.75c., 30 days, inside figure for round 
lots. Fish Bars, 2.25@2.35c—some manufacturers 
quote as high as 2.50c.; Track Bolts, 314@3%,c. for 
Square and 4@4\4c. for Hexagon Nuts. 

ScraP.—There 1s a continued fair degree of ac- 
tivity, and prices are reported steady, as follows : 
No. 1 Wrought, s28@830,. net; Wrought Turnings, 
$20@$22; Cast Turnings, $14@$16, gross; Car 
Axles and Car Springs, $37@$39, net; Old Car 
Wheels, $38@$35, gross ; Machinery Metal, $18@ 
$20, gross. 





New Yorks Crry, Sept. 17. 
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soate (Pa.) water famine has been te: minated b 
the rains. It is likely that new water-works will 
—— to guard against a scarcity of water in the 


The citizens of Yankton have subscribed $10,000 for 
an well there, ng will 
begin as soon as the contracts are There is 


concl > 
in the experiment in that sec- 


Elyria, Ohio, has been short of water this summer, 
the season has been so dry. The Water-Works Co.’ 
0 eS eee oe 
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ENGINEERING NEWS. 


issued $700,000'of the $1,000,000 bonds authorized for city clerk of Columbus, O., until Sept. 29, for re-surfac- 


the erection of thenew works. The latest issued batch | 
of $100,000 was taken by the commissioners of the sink 
ing fund of the city at 3 per cent. premium, the bonds 
paying 4 per cent. and coming due in 1899. i 


They won't let each other alone. A St. Louis paper | 
=r : “ Chicago bas more mortgages, more smell, more | 

nd and more bluster than an city in the world,” 
and likens it to a description a Texan gave of his cow : 
** She is wider across the horns, and ner across the | 


flanks, and can jump h r, bellow louder and eat more | 
hay and give less milk t any cow in Texas,” 


ing a portion of High 
Civil Engineer 


street with 
-| For further information, apply to John Graham, City 


m or concrete. 


290 
BRIDGES. 
The cost of the Fort Snellin bridge Minn,, is now 
§ the i 


fi up at $135,000, of whic Rn 
$65,000 teat Ramsey County the balance. 


ited States pays 


The stone abutments of the new arch bridge at Ches- 


ve been 
The statement of the consumption of water in Mil- | %24d the work of building is being pushed rapidly. 


waukee for the week ending Saturday, Sept. 11, shows 
that on Sag Siete 
18,706,417; y, 18,067,476 ; Wednesday, 14,- 
172,124; Thursday, 18,264,131; Friday, 18,871,180; | 


Saturday, 13,663.417: total, 92,758,236; totel average | at the south end for the use of 
per day, 18,261,176, against 10,659,355 for thecorres-/ Where a number of bridges were 


small but tortuous stream in Cass 
Railroa: 


ponding week of 1879. 
Theengineers of the Chicago & Alton road are at | 


twelve million gallons of water. The company is reduc- 

ing grades over the entire line to a maximum of thirty | 
feet per mile. The lowering of the les necessitates | 
an extension of all side-tracks, as ight trains will | 
hereafter consist of from forty to fifty cars, instead of | 
from twenty to thirty, as heretofore. A new iron | 
bridge, to cost $25,000, will be constructed across the 

Sangamon River at Springfield. 


mittee, appointed to properly the various bids 


hire, Mass., near the furnace, ha’ laid this week 
w 


placed underneath 


Rock Island 


Val- 


| Work on the railroad hich the y 
llons were used; Monday, | ley Railroad Company is over the Allegheny at | M 
Oil City, is ee 


. Bents have been 
and platforms erected 
workmen. 
uired to cross a 

nty, lowa, the 


d Company, which is now replaci 
work on estimates for a reservoir at Prentice, on the | its bridges, concluded it aaanr Ge Sani 


Jacksonville branch, which will have capacity for | course of the stream, and this is being done. 


r to change the 


NILEs, Mich., Sept. 10.—The Michigan Central Rai)- 


road Company has 


the construction of an iron 


bridge across the St. Joseph River at this place. It will 


span the river 
in use, thus 
the stream. 
$50,000. 


’ 


the side of the wooden structure now 
ig the company a double track across 
he cost will be in the neighborhood of 


é The difficult k of transf the old —— 
The sub-committee of the fy ently (Pa.) Water Com- | bridge across Magara Maven oun thes below the falls, 


| from a wooden to an iron structure is nearly com 


submitted for —— the new boilers in the old water | and without interfering in the least with either foot or 


works in Allegheny, met on the 10th. The bids, on being | 
roperly arranged and 


footed up, were found to be as 
oliows: J 


railway passage across the structu 
| been in progress all summer, and has excited a great 


re. The work has 


M. Brush, $9,397; J. McNeill & Co., | ; ; 3 
$9,000: Brenneman & Ward, 8 | deal of interest, the accomplishment of which is consid 


.500; W. Douglas & Sons, | 
$8,752; A. Stetler & Sons, $8. ; James Lappan & 
Co., $8,375; R. Munro, $8,873; Reas & Thorn, $8,000; 
D. W. C. Carroll & Co., $7,850. The bids for the breech- 
ing and chimneys ranged from five cents to nine cents 
per pound, that of D. W. C. Carroll & Co. being the 

owest, namely, five cents. As the bid of D. W. C. Carroll 
& Co. was the lowest in every respect, it was decided to 
recommend that his bid be accepted. 

There is a proposition in North Adams, Mass., to uti- 
lize the water which runs out of the west portal of 
the tunnel, and Manager Gardiner and Lieut.-Gov. 
Weston looked the matter over on Saturday. The Troy 
and Greenfield road is now dependent on the firedistrict 
for water supply for the locomotives, and during a 
drougth the supply is liable to be limited if not entirely | 
cut off, and it is thought practicable to build a reservoir 
somewhere at the west end and bring in water to the 
village, the 600 gallons a minute of the present water | 
being an ample supply, it is estimated, for all the pur- 

of the road for the next fifty years, while the in- 

rest of the expense to build the works would be less 

than the rate now paid the fire district for water. It is 

proposed, also, to allow some party to lay the pipes, and 

after supplying the railroad to sell the surplus either to 

maseufaenarere or other parties, and receive the rentals 
of the latter for his expenditure. 


The water-supply, or rather the ownership of the 
water-works of hae R. L, is a very im- 
portant question, and just at present is exciting a great 
deal of attention. The works were built by George H. 
Norman, after the citizens had twice refused to incur 
the expense. On the 22d ult. a special meeting of the 
City Council was held for the purpose of hearing the re- 

rt of the special committee appointed to confer with 
Mr. Norman in regard to the terms upon which he would 
supply the city with water. The city, after giving him 
certain rights and privileges, was to have an opportuni- 
ty to purchase the same within five years, at a price to 
be named by arbitration. In order to see how cheaply 
water-works were managed in other cities the commit- 
tee wrote to, and received replies from, several of the 
er New England cities, and found, to their sur- 
prise, that it would not be to the interest of the tax- 
payers to purchase the works. They, however, re- 
ceived the following liberal position from Mr. Nor- 
man, which they unanimously recommended should be 
adopted: ‘‘To provide and connect as many double- 
nozzle hydrants as may be ordered on the water-pipes 
now laid and that may be laid, and at such points as 
may be designated by the city, and keep the same in 
order at an annual rental of for each hydrant, the 
hydrants to be used for extinguishing fires and for prac- 
tice by the Fire Department ; that when the segregate 
rental for the hydrants so ordered shall reach the sum 
of $8,000 per ann the city may order as many more 
hydrants as they desire, from time to time, by paying 
the actual cost of the additional hydrants and connect- 
ing the same, without any additional rental, and the 
total amount of rental thereafter shall be $8,000 an- 
nually. He will also furnish water for all the city build- 





ings, eae ee fountains, stand-pipes for filling | Lou 
n 


sprinkling carts and for flushing sewers, at ten cents for 
each 1,000 lons.” The committee reported that a 
small town, or city, could not, in its opinion, build and | 
operate water-works as economical] a private indi- 
vidual or company, and they advii the acceptance of 
the offer. A remonstrance was offered by influential | 
citizens, who believed the city should control its own | 
works, jally when of such infinite im nce as 
these. T 
mit the question of buying the works, to be paid for by | 
the issue of 30-year 4 per cent. bonds, to the tax-paying 
voters on the 22d. 





—— Sone 
, STREETS, DKAINAGE, ETC. 
The Newport (R. L.) aldermen have defeated a sewer- 
age plan offered for aduption. 
Kalamazoo (Mich.) has employed an engineer to make 
survey for an efficient system of sewerage. 


| wood makes the bri 


ered almost as 
construction of, the 


d an 


engineering achievement as the 


bridge in the first instance. The 


work was accomplished by carefully en heavy 


timbers, substituting therefor lighter ones. 
the weight of the structure chan 
statement in the Buffalo Exp 


this way 
ged, according to a 
ress, was more 


tons; and but little of the original material put in the 


bridge in 1855 remains, 


built in_1873 and the remai 
Previously the mean depth of the bridge was 


time. 


the upper floor having been re- 
er renewed from time to 


20 ft., while now it is but 17 ft. 7 in. The superstruc- 


ture under the cha 
frames, strongly joined 


consists of 161 nearly square iron 


with supporting cross 


The engiveer in ee ae the substitution of iron for 


which were former! 
practically useless 


much stiffer, and the river stays, 
used to keep 2 are now 
. w 


ill be ex- 


or that 
tended farther up and down the river and used as guys 
y 


to prevent any swi 
strong winds. Every 
towers, except the 


motion that might be caused 


ing between the yo ay 
cables, is new, and the bridge £ 


about 100 tons lighter than it previously was. 


— 000 


RAILROADS. 
A ss railroad men and contractors, interested 


in the To! 


& St. Louis narrow-gauge road, was held at 


Tuscola, on the 10th, at which time contracts were let 


for building the road through 


East St. Louis. 


the staté of Illinois to 


Cuicaao, IIL, Sept. 15.—After a —— bitter fight 
localit 


in the courts and City Council and at 


where 


the crossing was soups to be made, the Chicago & 
Western Indiana i Company 30-on7 seneenes 
im tins its tracks down across those of the Illinois Cen- 


tral, Chi 


western an ‘Michigan Cen 


& North- 


& , Chica 
railroads at k street. 


Last aight officers of the Illinois Central road attem 


vy itting do 
road from pu wn 
interfered and the work 


Gov. Hoyt, of Pennsylvania, on Saturda: 
ents, pro and con, and 


argum 
by the Pitts 


he workmen of the Chicago & Western 


their cross tracks, but the police 
went on quietly. 


ited the asked 
ied by Dr. Hostetter, for a 


marginal railroad along the river front in that city. 


Th: successful 


cants represent a combination of 


Baltimore & Ohio Railroad and the Pittsburgh & Leke 
Erie Railroad companies with some Pittsburgh manu- 
facturers and oil people to _ the So Rail- 


road and the Standard Oil 


pany. success in 


this step will, it is predicted by many, badly hurt Pitts- 


burgh’s river front 
A dispatch from Sp 
** Advices of inco 


N. Cross, James A, Coche, M. R. 
and James L. Pennefield as incorpora 
filed in the Recorder’s office of 


the object of the company 
Surincaeld to Jerseyville, to 

The princi business 
stock, $2,000,000, 


is. 
Jerseyville; capi 


to 


road ig constructed it will open up Ww 
cues y, 600 oe route trom the capital city to St. 


Louis. It is un 


| menced at once.” 


Board of Aldermen has now decided to sub- | P® 


the Dry Fork of the C 
| and along 

| counties of West V 

| counties, Pe lvania 
railroads at 


that operations are to be com- 


into 
(the former 


), to Pi 


Sealed proposals will be received at the office of the ' resolved to call the attention Ben 
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ihe regia fa Vega and Woes Ving cleus 
ineral and agricultural wealth. <2 


——_oee—_— 
RIVERS AND HARBORS. 


Work on the harbor at ont City is rapidly pro- 
. This improvement will help make that Le 
one of most important on the and nearly the 
entire lumber shipments of the South will be transferred 
to the railroads centering 
. Weitzel, Make of U. 8. A., advertises 
un , for excava material 
ing pier rev § at St. Mary’s Falls Canal, 
further information address U.S. Engi- 
, No. 26 Washington avenue, Detroit, Mich. 
G. J. Lydecker, Major of oe U. S. A., adver- 
tises for 8 until Soptony 28, for dredging in 
bor, Ill. The total amount of work to be 
done mh merrell 600,000 cubic yards; $45,000 
will be during the present fiscal year. For par- 
ticulors a U. 8S. Engineer Office, 
ing, Chicago, I. 
The wbainipt River Commission has sent to the 
of War estimates for improving the river ac- 
cording to the re made at the last session of (on- 
gress. en $4,000,000 for the entire work ac- 
cording to ifice.tions and $220,000 for 
the ses of the commission. estimates are 
yet to be acted on by the Secretary of War. 
ve paper was recently read before the 
er ng Society on the “ Utilization of 
ides,” Mr. Oates, of Bradford. He was of 
opinion that al the coal supply of England would 
last for a long time to come, yet that mately the 
power of the tides wouid outrival all other sources of 
mechanical power. After pointing out that the ways 
of utilizi e tides were innumerable, and describing the 
construction of the tidal dam with suitable converters 


Honore Build- 


working air-compressing or magneto-electric 
he stated that the saeenlien for large conservators for 


800 porgee Tea power between the tides would be the great- 


est difficulty in utilizing their. Ens. A description of 
how this could be done, and the power rendered con- 
stant, was given. means of conveying the power 
to a distance was then considered, air and water pres- 
sure and eee ae With regard to 
the latter, Mr. Oates believed the ‘ ageof steam” 
had reached its zenith, and that the “ age of electricity ” 
oe Seweee _ ee a difficulty hd convey- 
ng power to a distance, suggested t manu- 
factories might be built adjacent to suitable tidal sites. 


The following series of resolutions, after having been 
indorsed b Chamber of Commerce of this city, 
were passe by the Board of Alder men on the 14th inst. : 

Whereas, A exists for so improving the Erie 
Canal that its en) water way capacity can be more 
economically ized than hitherto, as the shortness of 
the chamber of locks controls the maximum power of 
the canals for commercial usefulness; and 

Whereas, The State ot New York is the owner of this 
artificial estuary of the lakes at Buffalo and Oswego 
and of the sea See which the grain products 
of the lake-borde tes reach tide-water at New 
York for foreign shipments or domestic distribution ; 


and 
Whereas, It is the duty of the State to keep this 
avenue of commerce in the very highest condition of 
ten commercial advantages of the 
this city, may be all the more thor- 
% 


ved, That the Legislature of the state be and 

y is requested to pass a canal improvement bil! 

by which authority be given to the Superintendent ot 
Public be adjusted to the locks of the 
or such of the en canals as he 


canals, 
m best for the interest of the 


heard the | their chamber the 


the state, and iy 
mete eensee wevtot 
are use every honor- 
to secure the passage of such canal-improv 


of the board be and he here- 
y of the ee and 
iver- 
te, Superintendent SP Pablie Works, State 
Engineer and Surveyor, the President of the Senate, 
Speaker of the Assembly, and to each representative of 
this city in the Legislature. 
— - eee —— 
BUILDING. 
R. L, Sanitary Protection Association 
offer prizes of to the house-owner who does most to 
Seo the sanitary conditions of an occupied dwelling 


Year's 


which 
able to iy the 


Soles, soe rifles of eee oe 
ismede at Hafieli, They will be afforded every facility 








oe 
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. box—shown white at the left of the drawing—is | would be a very valuable addition to the engineer- 
EINGINEERING NEws. filled its entire length with concrete, to give addi- | ing issiatiie nd the country. Having built the 
tional weight and strength. The two air-locks are | water-works there, Iam the better aware of the 
New York City. | shown in the roof—the larger one for menand ma- | difficulties, both financial and mechanical, they 
terial, the other for the débris. The top is covered had to contend with. and can correspondingly ap- 
GEO. H. FROST, Proprietor. by,a large open box about eight feet in depth, | preciate their success. Very truly, 
== =| which is filled with the excavated earth, in order | G. W. Pearsons. 
crammed dae pouches cendloue cs 8 hewmen ae |THE SHARPEST ALLOWABLE RAILROAD 





Tribune Building, 








immense activity in building in Chicago is three shoes that uphold that side of the caisson. | 

shown by an extract from the Times on the state These are of wrought-iron, six inches wide and one | 

of the brick trade in that city of ‘‘ corners.” | inch thick, bent so as to clasp the side. From these | 
— — oe  -—- the screw suspension-rods, which are three inches 

At the meeting of the Western Society of En-| in diameter, extend to three pairs of heavy timbers | 

gineers on Tuesday evening last,at 65 Honoré Build- | which project about one foot over the sides of the | 


CURVE. 
Ion1A, Mich., Sept. 16, 1880, 
Epitok ENGINEERING NEws: 
I wish to inquire of you, or through the columns 
of the News, what is the radius of the sharpest 
curve that an engine of the usual size (for 4’ 81,” 


ing, Chicago, Ill., C. J. Bates, C. E., read a paper on | coffer-dam and run back upon the surface of the | 8@US® Tad) will go around at a slow rate of speed, 
« Bridge Construction.” ground thirty feet, the ends being loaded with rails. | without leaving the track, the engine to have no 


es 


—<- 

sine Dt. til rl or tae eam yr gives ample strength to sustain the weight of the 

which ate not very dissimilar to a recent letting in | SCT? “tecture. The caisson is illuminated by an 
sey nok far from the “‘ Hub.” | electric light suspended in the centre. 

a city tdi | Ithas now reached a depth of twenty-six feet 
Tue caisson of the Hudson River Tunnel has | below mean high tide, the air pressure being four- 

partially accomplished the work for which it was teen pounds per square inch ; it will have to be 

designed. On the 2ist of this month, precisely two sunk about ten feet below where it now is. 

months after the disaster, one of the bodies a 2 i aeen er Ope | eae aa 

of the buried workmen, supposed to be that PERSONAL. 

of the foreman, Peter Woodland, was found at a| 

depth of about twenty-five feet below mean high 

water. The remains were removed to the adjoin- 

ing shed on Thursday evening. It is supposed that 

the bodies of the remaining nineteen men are near 

by, and strenuous exertions are being made to 

reach them as soon as possible. 








The Dominion Government has passed an Order 
in Council granting Sandford Fleming, Chief En- 


account of back pay for services rendered. 
The office of the Assistant Engineer of the Mich- 





oe line and branches of the Lake Shore & Michigan 
THE Toronto Globe evidently does not entertain | Southern Railway Company, west of Toledo, will 
a very high opinion respecting the integrity of the be moved from Laporte, Ind., to Toledo during this 
Canadian and English engineers who are employed | Week. 


the Canada Pacific Railway, in particular, as is | manager of the Vandalia Line, in place of Mr, John 


elsewhere. The Tay Bridge wasn’t a very credit-| eral manager of the Pittsburgh, Cincinnati & St. 
able exhibit of British engineering honesty and | Louis Railway, and will have the management of 
faithfulness ; there are possibly some *‘ good fel-| both lines, with office at Columbus, O. Mr. Cald- 
lows on the Canada Pacific Railway whose calcu-| well was, a good many years ago, chief engineer 
lations can be disturbed by the gastronomic devoirs | of the Ohio Central. He held that position for sev- 
of such jolly contractors as the Ryans and Onder-| eral years, and in 1869 he commenced services on 
donk, but it is quite as likely that the prejudiced | the Pittsburgh, Cincinnati & St. Louis road as as- 


his judgment as the contractors’ venison and | went to that of general superintendent, and in 1873 
ale are to ‘* mix” the figures of the engineers. 
-_——_3-e-] oo 
THE CAISSON OF THE HUDSON RIVER 
TUNNEL. 


was appointed general manager. 





CORRESPONDENCE. 

The perspective drawing (shown on page 320), or yan a 20, 1880. 
red from our own measurements on the 20th, | pprrog ENGINEERING NEWS: 
of the caisson which we publish this week needs| 1, your description of the Boston improved sewer- 
but little explanation. If a cylinder were con- age, which I consider a very valuable article, I see 
sacked Wah & length 4 little tm py than one-half nearly every known appliance for attaining the 
its diameter, and a portion of this cut off by a plane best results, but there is one point lacking that all 
pessing through it parallel to and a little above its American engineers seem to ignore. I refer to the 
axis, then the ends of this segment inclosed, and | year on the bottom of the invert. The English 
the whole covered with a nearly rectangular box, use blue brick, which are very hard; but as we 
a fair idea of the shape of the caisson and the rela- have nothing similar, why not use say three feet 
ave Seana woune ” obtained. of sand stone, in sewers from four to eight feet in 
The arch of the caisson is composed of yellow 


pine timbers six feet long, ten inches thick and could be put in as arch stone, in three courses, and 


twelve inches wide. These are broken jointed would certain! i 
, , y wear many times longer than any 
and bolted together with four bolts five-eighths | 5+ 5.47 bricks, at only about double the cost. 


_ inches in diameter. through each. A lagging was! | am quite confident that something of this kind 
Placed in the interior of planks four by ten inches, is needed for large sewers with steep grades, and 
and after this had been well caulked it was covered trust that light will be thrown on the subject 
by sheets of lead and asphalte to render it| trough the columns of the News. _ W.W.B. 
impervious to water. The arch is seventeen feet anomie 

high in the centre and has a radius of twenty feet MEMPHIS SEWERAGE. 

and four inches.. The endsof the caisson are of Kansas Crry, Mo., Sept. 10, 1880. 
double timbers running in different directions, | Eprrok ENGINEERING NEws : 


gineer of the Canada Pacific Railway, $45,000 on | 


igan Southern division, which includes the main | 


onthe Dominion Public Works, in general, and} Mr. D. W. Caldwell has been appointed general | 


shown by its editorial remarks, which we print | E. Simpson, deceased. Mr. Caldwell is also SeN-| rate even, their income would be doubled and 


eyes of the Toronto editor are as liable to demoralize | sistant general manager. From this position, he | 


It will be readily perceived that this arrangement | swing-beam truck in front. 


There has been some considerable discussion 
' made half an inch wider gauge than usual, i. ¢., 
| 4’ 9”, and the gauge of the engine drivers being 
, made 4’ 8”, that these, together with a slight play 
| in the boxes, will allow of an engine going around 
;a@ 24° curve. The ‘‘ Road-Masters’ Assistant,” by 
| Huntington and Latimer, gives tables for turn- 


| outs 4°81¢” gauge, of radius of (37° curve) 156 feet. - 


I would like to hear the opinion of engineers and 
other on this. Respectfully, J.J. McVEAN. 


WATER-WORKS STATISTICS.—METERS. 
| New YORK City, Sept. 22, 1880. 
| Eprrok ENGINEERING NEWS : 
An experience of several years in connection 
with the construction and management of water- 
works leads me to believe that data relating to the 
| use of meters would be of great interest and proba- 
ble value. 

I suppose that there is no doubt that if all the 
| water used by water supplying companies, public 
| or private, could be disposed of at the lowest meter 





| 
| 


| quite likely trebled. 

The amount paid by municipalities for water, for 
fire protection (per hydrant or ina lump sum), 
would be an item of interest. This varies greatly in 
different cities, and in some cases forms a large 
portion of the income. 

I would suggest that you add the following, or 
similar queries to your list. viz: Per diem quantity 
used through meters; annual amount recieved for 
the same; meter rates; amount received for fire pro- 
tection per hydrant. 

In part reply toR. V. Ellis: Lowell, Lawrence, 
Newton & Taunton, Mass., use water filtered 
through natural earth. The two former have 
covered galleries; several hundred feet in length, 
and the two latter open canals or basins. The 
Lowell supply is augmented by replacing a portion 
of the river bed with an artificial filter. Further 
particulars could be gained from their respective 
Annual Reports. J.C. C, 


| WELLINGTON'S EARTH-WORK COMPU- 
| TATION. 


| CuBERO, VALENCIA Co., N. M., Sept. 11, 1880. 
Epitor ENGINEERING NEws : 

Owing to some delays in the mails your paper 
containing Mr. Wellington’s communication of the 
28d ult. reached me only a couple of days ago. 

There need be no question as to the crudeness 

| of any cross section notes, however carefully they 
may have been taken in the field, but after they 
are taken as. nearly correctly as may be, we are 
then done with all considerations of whether they 
are correct or not, and have only to consider the 
best methods of arriving at the contents which 
they represent. 

Suppose duplicate sets of field notes are placed 


| here about it; some claiming that if the track is - 


which are held firmly against the horizontal braces 


I consider the review of the sanitary work at} in the hands of two computors with instructions 


of the interior and the roof by means of seventeen | Memphis, in ENGINEERING News of last week, the | to-calculate each prismoid, or part of one, to the 
bolted reds. Rods extending in a contrary direc-| most important of anything you have published | nearestcubic yard. They work independently and at 
tion and bolted to the exterior prevent spreading. |since I knew your paper. Mr. Waring and his | the close of the day find that their total amounts 
The inclosing box and the bracing of the interior | coadjutors have made a step forward there which | on a given portion of the work differ a huadred 
are shown plainly in the drawing. The space be- | cannot but tell, and a full elucidation of the sub-| yards. If the material happens to be solid rock, 
_ tween the top of the arch and the angles of the! ject, giving all necessary details of construction, woftth a dollar anda half per yard, there is quite 
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an item which somebody will have to pay for. It | proximate cost, which meets with the approval of Three of W. E. Hale & Co,’s patent elevators are 
is true there is no tendency to error in one | his patron. The next step is to canvass intelli- to be put in the new County Court House. The, 
direction more than in the other (in theory at gently the offers to do the work made by reputable | will be models of their kind. : 
least); but the contractor having a mile of work | contractors, and to determine which is the most The cleaning of the new County Court Hou. 


has notroom to ‘“‘even up” in any such way. 
Suppose, on the other hand, that the unit of meas- | 
ure had been made one tenth of a yard instead of | 
one yard. Evidently the probable error has been | 
reduced ninety per cent. Is this one of those | 
things that ** ought to be regarded as reflecting on 


advantageous tender. The services of the skilled 
engineer continue to be indispensable, not only 
here, but in the subsequent prosecution of the. 
work at every step, to see that the specifications 
are complied with, and finally to make careful and 
| conscientious estimates of quantities, upon which 


the intelligence and general good sense” of its in- payments shall be made. This plan of prosecuting 


dorsers ? 


The whole subject apparently hinges on the as- | against the new-fangled notion of government, | 


sumption that it takes more labor, and therefore 
costs more, to calculate quantities to tenths of a 
yard than to single yards. 


tried it has had any occasion to doubt the extreme 


rapidity with which quantities may be calculated la contractor. They deprecate giving any opportun- 
ities for criticism of their plans and methods, and 
| are, in short, jealous of any outside interference. 
| This is a mistake. A competent engineer, having 
| made his plans and estimates, ought to be anxious | 


by Mr. Wellington’s diagrams; but this excellence 
is not diminished in making the diagrams so that 
the quantities read off at a glance will be yards 
and tenths instead of integral yards. Rather is it 





THE CAISSON OF THE HUDSON 


enhanced by it, owing to the entire absence of con- 
fusion in the lines, which in the originals are dis- 
agreeably close together. 

If the inventor or any one else will try the modi- 
fied method he will find that it does not need two 
men to do effective work with the diagrams, but 
that one man can sit down and take off quantities 
with a rapidity and ease that will amaze the aver- 
age ‘“‘ moss back,” who calculates his end areas in 
the same way that Adam would have done had 
railroads been one of the institutions of his day, and 
he a member of the construction department there- 
of. JNo. A. FULTON. 
THE RELATION BETWEEN ENGINEERS 

AND CONTRACTORS. 
CHICAGO, | 
EDITOR ENGINEERING NEWS: 

Asa constant reader of your valuable paper, 
allow me to thank you for the prominent article in 
your current number for last week, entitled ‘‘ The 
Law and Principles of Competitive Bidding.” 

This subject is of great interest to engineers and 
contractors. Modern practice seems to be tending 
to a conflict between the two professions, which, 


pt. 20, 1880 


work will inevitably be the most successful as 


|and a few railroad engineers, that, having pro- 
jected a piece of work, made detail drawings, etc., 


No one who has ever | it must be carried on under their direct super-. 


| vision, by days’ labor, without the intervention of 


which is being done by White Brothers, is nearly 
finished, and the work is heartily commended }y 
observers. Indeed, the taxpayers now feel nore 
satisfied with the structure than they were wont 
of old to do. 

The extensive building being erected at Lake 
and Canal streets by Jones & Laughlins, fur pur- 
poses of a nail manufactory, is rapidly approacs- 
ing completion, and has claims upon the pride of 
our ‘‘ modest” citizens. 

The L. Wolff Mfg. Co., Lake street near Jetfer- 
son, are erecting a five-story and basement brick 
manufactory of 100 feet frontage, and extending 
to the alley. 

F. W. Wolff has recently removed to the corner 
of Lake and Clinton streets, where he has opened 
commodious rooms to accommodate his large busi- 
ness in architecture and engineering. 
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Scale, one-eighth inch to one foot. 
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to submit them to the practical test of public com- 
petition. In most cases the lowest responsible bid 
will be an indorsement of the correctness of his 
work, obtained at an early day in his term of ser- 
vice, and will tend to inspire the confidence of his 
employer in his ability, which will be of incalcul- 
able service to both in the prosecution of difficult 
and expensive undertakings. Without taking up 
any more of your valuable time, I wish to convey 
the idea that it is my positive conviction that there 
is no inexpressible conflict between engineers and 
contractors. That no experienced contractor will 
undertake any work of importance, unless planned 
and detailed by a competent engineer; and that, 
on the other hand, engineers will hesitate to pro- 
ceed with great expenditures for their patrons, 
until they have the indcrsement of a ‘“ market 
price” put upon their estimates by responsible prac- 
tical contractors. Respectfully yours, etc., 
CHAS. FITZSIMONS. 


CHICAGO CORRESPONDENCE. 
OFFICE OF ENGINEERING NEws, ) 
128 S. CLARK ‘ 
Curcaao, Sept. 23, 1880. | 


Crane Brothers’ Manufacturing Company have 





in my opinion, is injurious to both. The province made an addition to their extensive works, which 
of an engineer is well filled when he submits draw- | will permit of a large increase in the facility for 
ings in detail, accompanied by estimates of ap- doing their business. 


i 


ou 
L. 


The Chicago & Northwestern Railway Co. are 
erecting a large grain elevator at the corner of 
Fulton.and Canal streets. By the first of January 
next it is estimated that the “‘ working capacity” 
of our elevators will approximate nearly twenty mil- 
lion bushels, and our storage room be equal to at 
least thirty million bushels. 


The people of Chicago are becoming anxious to 
rid the streets of all telegraph poles and wires; and 
the owners of property are loud in their denuncia- 
tion of the system of running wires over their 
roofs. There is no apparent objection to the trans- 
planting of the poles and wires from the streets to 
the alleys, inasmuch as the latter are universally 
large enough to accommodate the same. Some- 
thing must be done, and that, too, very soon. 

The anti-cobble-stone sentiment has at last gained 
the dominant power in our City Council, and the 
street railway companies are prohibited from lay- 
ing any more of this style of pavement in tleir 
intersections. 

J..B. Smith & Co. recently secured a large 
paving contract from the city government. 

For $54,129 Geo. M. Moulton is to furnish the 
fire-proof floors, partitions, columns, etc., required 
in the new City Halt , “ 

It is being asserted that the investment of idle 
capital in brick, and the demands of brick-makers 
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for more wages, is the prime cause for the high | present in no proper shape to give quotations for :| cess attending this enterprise, owing to the small 
prices of that necessary commodity, notwithstand-/ however, trade is reported good, and the feeling | first cost of seectroation one to shrewd manage- 
ing there is an unusual legitimate demand, This satisfactory. Local manufactures are gaining the Hen to forse the adoption of colentific mothats 
would place labor and capital in rather peculiar | controling influence over this market, and a proper 


and the employment of skilled engineers, and, us a 
relationship in regard to the responsibility for this report may be expected from reliable authority in consequence, there has been great improvement in 
unwonted rise in the price of brick. The manu- 


| our next. W. C. 8. | the types of machinery and in economical work- 
: eid. ire ing. 
aps ree Eien eae et ae INFRINGEMENT OF PATENT. The pumping machinery of large cities has also 


: : | been greatly improved, the duty now required and 
market uninfluenced by speculation. Disturb-| We publish the following at the request of Mr. 
greater than it was thought possible to obiain 20 
y oo 2 - . - res y : i is > 
our real estate market, and greatly affect building No, 22 AND 24 PROSPECT STREET, { years ago, or than is now furnished by the less 
contracts. To all whom it may concern: | alone have built 242 for 168 towns, with an aggre- 
Notice.—I have brought suit against ‘‘The| gate pumping capacity of 734,000,000 of gallons 
emanagement of George C. Hicks, is doing | 4! waar i 
under th . = s City, for infringement of my rights, under Re-is-| The construction by Mr. Chesbrough of a subma- 
a large business. | sued Letters Patent granted tome July 13, 1880, | rine tunnel for two miles under Lake Michigan, to 
direction with their manufactory, which is row | for Pile Drivers and Hoisting Machines. | engineering feats of this century. Its successful 
cae eT t in the West. Their specialties | Manufacturers and others are cautioned not to| completion was followed by the construction of 
are engines, boilers, drilling and mining ma- | al surface composed of pieces of wood, as secured} On the Pacific Coast, the use of unprotected 
chinery. 
finest iron-yards and warehouses to be found in 
the west. He has but recently taken possession of 


tae: | uniformly maintained being at least 50 per cent. 

ances in this direction have potent influences upon | "?@Y: 
NEWARK, N. J., Sept. 20, 1880. | costly ‘‘ commercial engines,” of which two firms 
The Chicago Retort and Fire Brick Works, __ 
Lidgerwood Manufacturing Company, of New York | per day. 
Frazer & Chalmers have “spread out” in every | No. 9,289, for an Improvement in Friction Drums furnish water for Chicago, was one of the boldest 
| make, use or sell Friction Drums having a friction- | several similar works. 

Warren Springer can now boast of one of the 

his new quarters on South Canal street, which, 


when entirely completed, will not only be commo- | 


dious and convenient, but really handsome. 

F. Letz, proprietor of the Chicago Iron Works 
contemplates the erection of a new and large 
shop. 

Patterns for machinery, etc., for the new roll- | 
ing mills are being made at the Eagle Pattern 
Works, and Mr. W. H. Whyte reports this class 
of work and that for structural iron as being very 
active. 


The Caswell Fire Department Supply Co. are 
now located at 407 to 411 Fifth avenue. 

Manufacturers and dealers in milling machin- 
ery and furnishings, are pressed to fill their orders. 

A report of the markets in Chicago may be of 
interest to the readers of ENGINEERING NEws. 
Building materials are firm, with an upward ten- 
dency. Nails are active and in good demand at 
$3 rates. Common building brick in good demand, 
with prices firm at $8@$8.50. Pressed brick in 
good supply at $16@$20. Lime is firm and 
in sympathy with brick at 60@70c. in 
bulk, and 80@85c. in bbls. Stucco, $1.75. Ce- 
ment in fair request, with prices rang- 
ing from $1.30 for Akron, Buffalo and Utica, 
to $1.50@$1.40 for Louisville, Portland and Amer- 
ican Portland. Fire brick quotable at $25@$45. 
The lumber market is active, and prices for car- 
goes are firm. Siding ranges at $13@$18; flooring, 
$23@$30; dimensions,$13@$20, joists and scantlings, 
12 to 18 feet, $11@$11.50; battens, 65@75c. per 100 
linear feet; clear shingles, $2.35; extra A, $3.90, and 
standard A, $2.65; lath in good request at $2.25. The 
governing influences upon this market come from 
freight tariffs in a large degree. Builders’ hard- 
ware is nominal at current quotations. 

The paint and oil market is satisfactory in tone 
and prices nominal. Benzine is quotable at 18c., 
chalk, %c.; frosting, 50c.; white glue, 18@25c.; 
glazier’s paints, 10c.; putty, 5c.; turpentine, 4ic.; 
Paris white, 1\4c.; strictly pure white lead, 8c.; 
red lead, 5igc.; mineral paints, 1@1tjc. Sewer 





5%, at 6c., and galvanized, 814 to 9, at 9i¢c. 
iron is quotable at $2.40 rates. The 
wrought-iron pipe and steam fittings is 
Tats a abou 
ists at 


5 





| to me by said patent, without my consent, as all | wrought-iron pipe for conveying water great dis- 
| infringements will be eery prosecuted, | tances, and under great pressure, has proved very 
Very respectfully, J. S. Munpy. | successful. 

During the past ten years the most important 

| work executed has been the enlargement of the 
gravity supply for Boston, by the construction of a 
| conduit of masonry, in the designing and erection 
| Mr. Chanute, in the Annual Address before the | of which the latest and most perfect methods have 


| American Society of Civil Engmeers, read ac St. | been followed. The subjects to which particular 
| Louis at the May Convention, gives a very inter- | attention has been paid by engineers during this 
esting account of the early water-works in this| period have been the efficiency of pumping ma- 
country. | chinery, the capacity of gathering grounds, the 


| 
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EARLY WATER-WORKS IN AMERICA. 








The first works in America for the supply of | 
water to towns were constructed by Hans Chris- | 
topher Christiansen, and put in operation on June 
20, 1754, at the Moravian settlement of Bethlehem, | 
in Pennsylvania. 

The water from a spring, which is still used for | 
the supply, was forced by a ay of lignumvite, 
of 5 inches bore, through hemlock logs into a wood- | 
en reservoir. 

The same ingenious Dane, eight years later, re-| 
placed this rude pump by three iron pumps of 4. 
inches bore and 18 inches stroke, which for many | 
years were the only machinery for water supply | 
on the Concinent, and for 70 years furnished the | 
water for Bethlehem. 

Among the oldest, if not the very next in date 
to Bethlehem, is the Morristown (N. J.) Water | 
Company, which was incorporated in 1791, and} 

ever since furnished the town with water col- 
ected from the neighboring hills. 

The first application of steam to pumping was in 
Philadelphia, in 1800, when the third steam engine 
of any considerable size in the United States was 
erected on the banks of the Schuylkill. _ It is be-| 
lieved that these works were the first construc- 
ted by a municipality. The first cast-iron water- 
pipes were laid in Philadelphia in 1804. 

ew York was first supplied by a company 
which erected a small pumping engine about 1800. 

During the first thirty years of the century sev- 
eral | works were constructed—among others, 
at Cincinnati, in 1817; at Detroit, in 1827; at Lynch- 
burg, in 1828; Syracuse, in 1829, and Richmond, 
in 1880. Few of these works exhibited any great 
advance in engineering. The enlarged works for 
the supply of Philadelphia py water power, 
constructed at Fairmount in 1822, showed, how- 
ever, a marked advance, and were for many years | 

ed as a model of efficient and economical | 
works. The design and execution of the gravity 
supply works for New York and for Boston, be- 
tween 1830 and 1840, were such as cannot be great- 
ly improved, even at the present day, except in 
some minor details. 

About 1850 the substitution of light wrought- 
iron pipe, lined inside and out with hydraulic ce- 
ment, for cast-iron, at greatly reduced cost, was 
found to be practicable in many cases, and the 
formation of companies to manufacture and lay 
such pipes, introduced a commercial element into 
the matter of water supply, and led to the con- 
struction of many works. 

machinery, which 


Improved forms of pumping 
pouterused o.fele duty at small expense for con- 
struction and maintenance, were igned, and 
“iD cetoeat and rs = ed 
ysis investigation em 
in the construction of the works for the supply of 
Brookl between 1850 and 1860, resul in a 
more decided advance, in both theoretical — 
effects of which were seen during the succeeding 
decade in im) ents in pipe manufacture, in 


cree ee eee ene 
maintenance of works. 


water-works construction was given b 


a of an enterprise for 
the inbervection ofa reservar. 





the mains 
without 


The suc- capital, but 


preservation of the purity of the water, and the 
prevention of waste by consumers. 

All American works are constructed for a con- 
stant supply, and most of those first built had a 
capacity far in excess uf the then demand, which 
caused the formation of habits of wastefulness, 
which it has been found difficult to check when 
the limit of the capacity was nearly reached. 

The magnitude of the interests involved in this 
branch of engineering may be judged from the 
fact that there are now, in the United States and 
Canada, 569 towns with a public water supply, 
having a population of about 12,000,000, to whom 
there are daily distributed over $00,000,000 gallons 
of water through 13,000 miles of pipes, of which 
about 10,000 miles are of cast-iron. 

About one-half of these towns are supplied by 
gravity, many of them, however, having supple- 
mental pumping power, the total capacity of the 
pumping engines now in use being about 1,900,000,- 
000 of gallons per day. 

Meanwhile improvements in plumbing and house 
distribution have greatly added to the convenience 
about our homes, and we now virtually havea 
spring of cold, and another of hot water, in almost 
— room of our city houses, to put on tap at 
will. 
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SOLAR HEAT MOTORS. 





The average of the experiments made by M. Mou- 
chot in the south of Algeria, compared with the 
average of actinometric measurements made by 
M. Violle there for the same time, seemed to indi- 


cate the ea of utilizing more than 50 per 
cent. of the heat coming from the sun. M. Abel Pifre 


bas improved on this, and is able to utilize as much 
as 80 per cent. The increase is dueto changes in 
the form of the reflector and of the boiler. The 
reflecting surface adopted by M. Mouchot consisted 
of a truncated cone, the generating line of which 
was straight and inclined at 45° to the axis. The 
new reflector is formed of three cone-trunks, so 
that the generating line is a broken one. The focus 
is thus concentrated ona much less length, and 
this allows of diminishing the height of the boiler 
one-half, reducing eq by one-half the losses 
by exterior radiation. At the conservatoire M. 
Pifre has set up an apparatus which presents to 
the sun a useful aperture of 9.25 square metres. 
The boiler contains 50 litres of water when the 
sky is clear; boiling occurs in less than 40 min- 
utes, and the pressure rises one atmosphere every 
seven or eight minutes. 
ee 


MEXICAN RAILWAY PROJECTS. 


Mexico, whose only completed railroad line has 
never paid either interest on its debt or dividends 
on its stock, has at it eight or nine railroads 

construction. A small force, 
about 100 laborers, is at work on the Guaymas & 
Hermosilla Railroad, which is moving northeast 
A bison, oat Santa Fé. Sn demmameet 

te 5 
the Mexican Central, a line running due north 
from the city of Mexico to El Paso, have : 
considerable on terminal fucilities at 
making contracts for ties 


ges 
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steel rails and buying a fragment of an incompleted 
road in the state of Guanajuato, little has been ac- | 
complished by them, The fragmentary line which | 
has n bought in for the Mexican Central is to be | 
extended to connect with the Vera Cruz line to the 

city of Mexico, and 2,000 men are said to be em- 

ployed on_the work. On two small coast lines, 

one from Vera Cruz to Alvaredo and the other in| 
Yucatan, three or four miles have been built. Work | 
on the Tehuantepec Railroad is said to await the 
arrival of six vessels with railroad stores shipped 
from England. One or two small railroad enter- | 
prises are also in progress near the Rio Grande. 
All told, the entire railroad construction under way 
in Mexico is less than the work ordinarily in Pree: 

ress in any well settled State in this country. These | 
trifling beginnings, however, break a long period 
in which no railroad building has gone on. Most 
of these roads enlist American capital only. At 
every previous season of commercial expansion 
American capitalists have been content to sink 
their money on speculative enterprises in the West. 
The months now passing are the first flush times 
in which American capital is enlisted abroad. 
There are paper projects for more railroads in 
Mexico now than the republic can support for a 
century, and Russia has also been entered as an in- 
viting field by Philadelphia capitalists. Americans 
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masses has long been an insoluble mystery, hut 
later generations have succeeded in solving the 
problem. 

As soon as the king mounted the throne, he 
gave a meg ae i oma of all the 
ty i is land, to plan the tomb and cut the 
stone. kernel of the future edifice was raised 
on the limestone soil of the desert, in the form of 
a small pyramid built in steps, of which the well 
constructed and finished interior formed the king's 
eternal dwelling, with his stone sarcophagus lying 
on the rocky floor. A second povestng was added, 
stone by stone, on the outside of the kernel: a 
oe to —= ae va uae a fourth; and 

mass 0 e giant i grew greater the 
longer the king enjoyed existence. And then, at 
last, when it became almost impossible to extend 
the areaof the Pe ate further, a casing of hard 
stone, polished like glass, and fitted accurately into 
the angles of the steps, covered the vast mass of 
the sepulchre, presenting a gigantic triangle on 
each of its four faces. 

More than seventy such pyramids once rose on 
the margin of the desert, each telling of a king 
of whom it was at once the tomb and monument. 
Had not the greater number of these sepulchres of 
the Pharaohs been destroyed almost to the founda- 


ndous an aggregate will make a 
he market next year. The brick con- 
sumed by any one of the en ises above noted 
would build several hund ordinary struct- 
ures, and it is safe to assume that the season of 
1881 will be marked chiefly by residence improve- 
ments, and for this purpose. the brick-making re- 
sources of the territory immediately ing 
Chicago are so ample that a corner is simply out 
the question. Projects of the kind above enumer- 
ated force the market. They, in truth, invite 
‘*corners.” Once begun, they must be carried to 
completion, be the cost what it may. It is differ- 
ent with ordinary me tee aa They adjust 
themselves easily to market. They start up 
briskly when pri rule easy, and meet with a 
sudden check when there is a disposition to force 
inordinate advances. Under ordinary circum- 
stances such “ letting up,” as is now experiencing, 
realizing sense of the 
situation in very short order, but because these 
great brick-devouring improvements stand — 
in the foreground—even though the brick is all 
contracted for, and mostof it ready for delivery,— 
there is a disposition toderive encou ent from 
the situation, and several weeks will undoubtedly 
elapse—if at any time this fall—before the specu- 
Jators shall conclude that it is the course of wisdom 























have conducted great —— there before, but 
it has generally been with borrowed money.— 
Springfield Republican. 
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A ‘**CORNER” IN BRICKS. 





Mention has been made of the rise in building 
material and labor. This matter is getting to be 
quite serious. In part, a least, this state of things 
is due to a itimate demand, but in no small 
measure—at least so far as brick is concerned—it 
can be traced directly to a disposition on the part 
of manufacturers and holders to corner the market. 
It is a curious fact that large quantities of brick 


are kept out of the market and held for an advance | », 


—say to $10—and this not by brick makers or 
legitimate dealers, but by parties who have no con- 
nection with the business, and never saw a brick 
made in their lives. There are numbers of people 
in the city who have from $1,000 to $10,000 on their 
hands, and are at a loss to ‘‘make a turn” with 
it. Large numbers of this class got an idea into 
their heads—by one suggesting the thing to 
another—that brick would command a bigh figure 


of 20 oreven 30 per cent. in a month or two 
wouldn't be a bad thing to put down to their credit. 
Accordingly they made contracts for brick, in 
amounts from 100,000 to 500,000, and are now 
holding out for large profits. 

That some of these smart chaps will get bitten 
before they are well done with their investments 


is becoming quite ap nt, and a few have already 
taken steps to unload, Offers of brick are coming 
in from all parts of the surrounding country, and 


those who were expected to make the heaviest de- 
mands on the Chicago stocks are closing —- 
ments to procure their supplies elsewhere. On the 
other hand, few new enterprises are now on the} 
tapis, and unless there should come a decline in 
prices the number will soon be ex by a 
cipher. Between these two contingencies the brick | 
speculator is very apt to fall heavily tothe ground, | 
and there will be few to weep ever his fall. 

These speculative purchases have made a great 
demand on the resources of the yards, and the em- 
ployés are not slow to take advantage of the situa- 
tion by making demands for an increase of wages. 
In fact, during the past few months this has been 
their chief pastime. The ‘‘ boom ” has also struck 
the teamsters, and whereas they were glad enough 
to haul brick at an average of $1.50 per thousand 
a few weeks ago they now stand boldly for $2, and 
imagine they confer a favor by taking the job at 
that figure. Some of these chaps are now earning 
$6 and $7 a day. 

Under this state of affairs contractors are wey 
demoralized. Not a few have recently met wit 
heavy losses, and any contract they are now willing 
to take is at such an exorbitant figure that) 
would-be improvement makers turn pale at sight 
of them, and hastily conclude that it is for their 
interest to wait for a more propitious period. 

It is almost a foregone conclusion that brick will 
be reasonably cheaper next year. The present is 
an exceptional season. The number of large enter- 
prises now under way is abnormal. There are the | 
enormous steel works at South Chicago; there is | 
the Pullman enterprise covering actually eeveral 
miles of brick wall; there are two enormous de- 


i 
1 


|; and those who were not unwilling to tender pointed 


| 


this fall, owing to the number of large enterprises | 
that are being carried forward, and that a profit | 


| stated that the scheme has been abandoned, but 


tion. and had the names of the builders of these 
which still stand been accurately preserved, it 
would have been easy forthe inquirer to prove 
and make clear by calculation what was originally, 
and of necessity, the proportion between the mass¢s 
of the pyramids the years of the reigns of 
their respective builders. 
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AN IMPORTANT DECISION AFFECTING CON- 
TRACTORS. 






to let go their grip.—Times, 19th. 
THE FORTH BRIDGE. — 


As we have already announced, it has been de- 
cided to abandon the construction of the Forth 
Bridge. This is not a matter for surprise. But the 
directors of the companies concerned, namely, the 
North British, the Great Northern, the Midland 
and the Northeastern, will now have to answer 
certain questions and give certain explanations to 
their shareholders. The history of the undertak- 
ing has yet to be written, and must be made pub- 
lic. Considerable sums have been already wasted 
over the scheme, and there is reason to believe that 
uch money remains to be paid. So far as the 
facts can be ascertained, it seems that when the 
last design was prepared by Sir Thomas Bouch, no 
money could be obtained from the public to carry 
out the scheme, because some competent firms of 
bridge-building engineers would not take the con- 
traet for carrying out Sir Thomas Bouch’s designs, 











Pittsburgh’s white elephant—the engines of the 
new water-works—have been in the courts of that 
city for some days past on the suit of A. Hartupee, 
the contractor, for the sum of $300,000, due, as is 
claimed, on the contract. After the plaintiff had 
rested his case, the judge granted a new suit on 
the motion of the defendant on purely technical 
grounds. The opinion was of considerable impor- 
tance to contractors and others interested in con- 
tracts. The court held that before the plaintiff could 
recover he must prove a substantial performance of 
his contract. It will be remembered that the city for- 
feited the contract and took forcible possession of 
the engines before they were completed. Mr: 
Hartupee argued that the city had waived, by this 
act, the provisions of the contract. The court 
held that while this might constitute a waiver, as 








out that there was no capital subscribed. Thus 
the matter stood in such a position that the public 
would not take shares, because there were no con- 
tractors ; and engineers would not tender, some of 


: to the time for the completion of the contract, it 
ee ‘os Saeed —— ee did not constitute a waiver as to the character of 
| peneesity considered that the whole thing had fal-|the work done and material furnished, and 


len to the ground, when it was su y an- 
nounced that Messrs. Arrol & Co. had taken the 
contract. Now, Messrs. Arrol & Co. are a highly 
respectable and competent firm, but it does not ap- 
pear that they had ever carried out a really large 
contract for bridge work, and that they should 
have awarded to them a contract for such an enor- 
mous bridge as that proposed by Sir Thomas 
Bouch caused some surprise. No one asserts—we 
ourselves least of all—that Messrs. Arrol could not 
have built the bridge if it could be built at all. 
But a great many men of much more experience 
asserted that the desi; was wholly ee 
ticable, and it would in the fitness of things 
have been more satisfactory had some firm 
of great experience in the erection of large 
bridges undertaken the work. It is now 


that the plaintiff must show a compliance 
with the contract in these particulars. Mr. 
Hartupee that the jury had a right to 
infer a performance of the contract from the fact 
that the work was accepted by the mechanical 
engineer, and the machinery p' in position 
er his direction, and that it had done and was 
doing work. In other words, the plaintiff desired 
to throw the burden of proof on the city and close 
with rebutting evidence. The court non-suited on 
the ground the burden of proof was on the 
plaintiff. The opinion of the court is substantially 
in the following extract : ; 2 
puumediamal thoengieensotareel bie toem further 
ion 0 engines relieved him from further 
work on the engines and from the necessity of 
tting the final estimates from the engineer, it 
- not release him from his other covenants in 
the agreement. 
“ Before the plaintiff can recover he must prove a 
substantial performance of his contract. The 
quality and strength of the materials to be used 
were specifically stated and made essential ele- 
ments in - a. He express os 
to furnish the kind and quality speci e 
failed to he did. He has 
to prove the quality or strength 
He asks the jury to infer that he 1 
covenant in thi because no obj 
made at the time the m | engineer. 
That is not sufficient. He must affirmatively prove 
performance. we 
‘‘On this ground, the failure of the plaintiff to 
city, the 
, the 


the question arises, what will Messrs. Arrol and 
the other contractors have to say on the subject? 
Rumor asserts that Messrs. Arrol will receive a sum 
of £20,000 by way of penalty for the failure of the 
company to carry out the undertaking. Whether 
this is true or not will be asked by the shareholders, 
nisms - ae by the cael —s 
the design for the bridge was quite satisfactory, 
the terms of the contract all that could be desired, 
why is it that the scheme has not been proceeded 
with? The fall of the Tay Bridge has very little 
to do with the matter. reason urged Wey the 
directors for the a ent of the scheme is 
not convincing. In one word, the whole matter 
requires careful investigation, and a detailed ac- 
count of all the circumstances and of Satine 
? 


of events should be made public.—The 
———__ <9 +09 0 
HOW THE PYRAMIDS WERE BUILT. 
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yramids are the tombs of the early 
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pots; there are several elevators, there are the 
glucose works, besides half a dozen large business 
improvements in the heart of the city. The brick 

fore one of en is con for, 
’ and they will all be com the present year, 
It is altogether outside the field of probability 
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FRENCH CANALS. 


In view of the interest manifested in the revival 
of inland na in this country, it will be 
found worth while to consider a brief statement 
of what has been done in France, a country which 
js not only covered with a network of railways, 
but where natural i 
used for transportation of freight to what appears 
to us in this country a marvelous extent. 

The internal navigation of France forms a vast 
system, connecting the — oe with each 
other. By means of canals chief rivers, 
the Seine, the Rhone, the Rhine, the Gironde, 
and the Loire, communicate with each other. 
Paris is the centre of this great network of water, 
as well as of a network of iron. By means of a 
belt of water-line su 

the Seine and two canals, the St. Denis and St. 
ertin. six great lines diverge: The western, to- 
ward Havre; the northern, toward Calais and 
neighboring ports; the northeastern, toward Bel- 
gium; the southeastern, toward Basel on the Rhine 
in Switzerland; the southern, toward the Mediter- 
ranean; the southwestern, toward Nantes and Brest. 
A line also crosses from Bordeaux to Cette, con- 
necting the ocean with the Mediterranean. The 
length of the entire system of water transportation 
is seven thousand miles, i ten thousand 
miles of railway. With the exception of about six 
hundred miles run by private companies, this en- 
tire system is administered by the state, through 
the ‘service of roads and brid ” The routes 
composing the system are divided into two classes 
for thee collection of navigation dues—canals and im- 
proved rivers. ener the system may be di- 
vided into canals, canalized and un ized rivers. 
The length of canals is about three thousand miles ; 
their cost before this century was $23,200,000 ; dur- 
ing this century,$134,000,000, making a total of $157- 
200,000. The i rivers, those streams made 
navigable by movable dams with side locks, have 
al of two thousand miles. Before this cen- 
tury $4,000,000 was spent in their improvement ; 
during this century $44,000,000 has been ex ed. 
Since 1831, on the uncanalized rivers, nearly $30,- 
000,000 has been laid out. Previous to that they 
had received no important improvement. These 
figures show that the introduction of railroads 
has by no means decreased the importance of 
waterways. Since the reduction of the naviga- 
tion dues, in 1867, they have been 6 mills for 
the transportation of a ton a mile on the 
rivers. In the next year the dues amounted 
to 3,700,000 francs, or $700,000, for 1,500,- 
000,000 tons carried one inile, not including the ton- 
nage un the uncanalized rivers. One of the most 
i t articles carried is coal. i 
s along their banks. 
of towage are various—the primitive ones 
by men or horses, or the modern, by steam 
ne ie ion of the submerged chain, or 
gian system by the latter is now very — 
paring a water-line with a railway een 
points, the latter is usually less crooked; 
water may be called equivalent to 800 
these conditions the average price 
the two ways is as two to 
creasing the price of transpor- 
t offering in return the advan- 
ight on a ton of coal from 
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day. Since Sept. 1, 1871, a system oi movable | There are large works going on in Canada at 
dams 


has been in operation between Paris and 
roche, making the navigation continuous and giv- 
ing 1.60 metres depth of water in the dams. In 
that distance there are twenty-nine movable dams, 
twelve in the Seine and seventeen in the Yonne; 


also two side channels (derivations) or cut-offs in 
latter 


and artificial water-courses are | the 


The movable dams are ingeniously constructed, 


but their peculiar mechanism could hardly be un- | 


derstood without seeing the plates illustrati 
their details. Briefly described, they may be sai 
to consist of a series of wooden battens or gates 
working op a succession of iron frames firmly 
fixed to a massive bed of masonry extendin 
across the bottom of the river. These are work 
by a series of levers at the bottom of the river. 
hen the dam is down, the entire structure 


rests on the bottom of the river, and the 
water flows uninterruptedly over it; when 
the dam is to be raised, it is done by sec- 


tions, the battens or gates being lifted up piece 
by piece. On one side of the dam is a lock for the 
ow of boats. The dams are raised into place 
y three different methods, according to their 
construction, either grappling for the levers by 
hand, under the water, or from a peculiar kind of 
boat, with an engine made for the purpose, or by 
hydraulic pressure, as in the dam at Brulee Island. 
e latter is the invention of M. Girard, and it is 
said to be wonderful to see the great gates rise 
roms, the current by the simple turn of a cock. 
The rising of the sections also raises an iron frame- 


work from the bed of the river, and on this 


framework planks are laid, 


forming a foot- 
bridge 


or service-bridge along the length 
of the dam. When the dam is lowered, it is 
done from this bridge, which is removed as 
the work p here are various ingenious 


contrivanees for the protection of the structure 


from a freshet when it lies at the bottom of the 
river. The system has been a perfect success. 
Every night the lock-kee 
is a change in the level of the water above the dam, 
by an alarm in motion by a float. 
tion, all the 
surprise by a sudden flood is prevented. 


On the introduction of railways nearly all the 


navigable canals in New England were abandoned, 


too hastily, it isnow believed, by many. Were 
they now existing, it is thought that they could 
rtation 
The charter of the old Middle- 
was 


be made of 
of heavy freights. 
sex canal, between 


acquired by the Lowell 
Had 


t value for the trans 
and Lowell, 
Railroad 


company. 
it not been for this, 


made for the restoration of the canal. 


be little 


rivers in England will make an im 
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tractor. By em an inspector of work 
who can wink at bad timber, bad stone, 
dirty sand, half mixed mortar, poor lime, useless 


- 
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,” &e., &e., an engineer mi 
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La- | 


r is warned, when there 


ut In addi- 
fat are united by telegraph, and 


it is said that 
efforts would some time since have a 
t is 
some that, by the adoption of 
of towing, it would be a profitable 

i y itself to restore | and has 
the canal and use it as an auxiliary in the transpor- 
tation of heavy freights. But, whether the old- 
time canals are revived or not, there seems now to 
juestion that the improvement of our 
rtant ad- 
dition to transportation facilities.—Boston Herald. 


Nothing makes an engineer's occupation more 
delightful than tobe in sympathy with the con- 
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resent, some of them far out of reach of any but 
epartment inspection, The work in British Col- 
; umbia is in the wilderness, so is all that on the 
| Thunder Bay branch. Messrs. Onderdonk & Co. 
|paid handsome sums to influential persons who 
| stick pretty closely to Sir Charles Tupper when he 
|is in Ottawa. An engineer on the Yale-Kamloops 
| section who should make himself obnoxious to the 
| friends of the friends of Sir Charles might suddenly 
find that the mountain air disagreed with him. 

The contractors for section B, Thunder Bay 
branch, have not a very easy job, though they got 
nearly a quarter of a million more than other par- 
ties were willing to do itfor. They are influential 
| men, and we fear that they would object to very 
|rigid inspection and very close measurements. 
| Knowing, as they do, Sir Charles Tupper’s peculiar 
disposition, we do not think that engineers and 
| inspectors on that work are at all likely to oppress 
the contractors. Should they do so it might be 
suddenly discovered that their ‘‘ usefulness was 
| gone. ”—Toronto Globe. 
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THE CAPE COD CANAL. 





The Boston Traveller, September 4, publishes the 
| following from a correspondent at Sandwich, Cape 
| Cod : 

The Cape Cod Canal, after 250 years’ talk, now 
shows the promise of becoming an accomplished 
fact. The company that was organized ond incor- 
porated about twenty years agu has preserved its 
vitality, a sometimes in a state of suspended 
animation. ring the present season the surveys 
have been going on with renewed vigor, and the 
results have been worked up by competent engi- 
neers, until now the whole route is very nearly defi- 
nitely located. The last question to be decided is as 
to the location of the harbor on the Massachusetts 
Bay side of the Cape. Near the town of Sandwich 
there are two small rivers which enter the bay ; one 
is the Scusset and the other is the Shawm. They 
are only two or three miles in length, and though 
very tortuous in their course they are very nearly 
parallel in their general direction. For the most 
part or run through the level salt marshes and 
are filled and emptied by the ebbing and flowing 
tide. They each offer a poor shelter at their 
mouths for small coasters. The Shawm is the 
Sandwich harbor, the Scusset is a harbor for a lim- 
ited wood trade with Boston. The mouths of these 
two rivers or creeks are not more than a mile 
apart ; but the rivers are separated through most 
of their course by a long ridge of land, which com- 
mences at the beach oan runs in a westerly direc- 
tion. The ridge is nearly a mile long and -half a 
mile wide, and ibly seventy-five feet in height 
at its greatest elevation. It is called Town Neck, 
been owned in common from the time 
when the town of Sandwich was first settled, say 
for about two hundred and forty years. It has 
never been cultivated, and has been used for a cow 
pasture, and is still devoted to that purpose, sup- 
plying feed for seventy head of cattle. The ques- 
tion now is whether the canal shall have its Massa- 
chusetts Bay opening at the north or Scusset side 
of this ridge, or on the south or Sandwich side. 
This question will be decided within a very few 
days, and probably in favor of the Sandwich side, 
since the facilities for the construction of a safe 
and commodious harbor favor thislocation. There 
must of necessity be a breakwater or jetty, and as 
the sweep of the tide is southward and eastward 
from Plymouth, past Sandwich, onward to Barn- 
stable Bay, and since from the point where the 
Town Neck touches the beach there is a natural de- 
posit of bowlders, which runs from the shore north- 
easterly, and terminates in a ledge about half a 
mile from the shore, it is thought at a compara- 
tively small expense the necessary breakwater ma 
be built out from Town Neck to the ledge, at whic 
point the water reaches an average depth of about 
tifty feet. Most likely, in view of the set of the 





of | tide, and we qroeenl configuration of the shore, 


only one breakwater will be needed to supply all 
the conditions of a perfectly secure harbor. 

It is a fact worthy of notice that the tide in 
Massachusetts Bay, at high water, is eight feet 
higher than the tide at water in Buzzard’s 
Bay. The canal will be not far from nine miles 
, and as there are to be no locks at all, there 

ill be a constant current of about two and one 
half miles per hour setting from Massachusetts 
Bay into Buzzard’s Bay. The good people of Bos- 
ton need not fear that this continual drainage will 
leave Boston high and dry, as the AtJantic Ocean 
pet eaves oe nae toe tae or 

e canal, 
toe tchight and passengers will be eble to 
at five or six 
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ports will be able to make the passage and save 
from eight to ten hours each way. 


Chief Engineer George Titcomb, with an able | 
corps of assisants, was on the marshes working up | 


the final data on Thursday, September 2. He 
speaks with the utmost confidence of the speedy 
and successful termination of the enterprise. The 
work in part has already been let out to the well- 
known contractor, Mr. Fisher, and sub-contracts 
have been awarded to Mr. Snow and Mr. Cameron. 
Mr. Snow assured your correspondent that a the 
12th inst. at least one thousand laborers—Italians, 
hired in New York—would be in the town of Sand- 
wich and ready to commence operations. 
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SLIPPING BY LOCOMOTIVES. 





A recent number of Engineering (London) con- 
tains a statement of some experiments made on 
the Northern Railway of France, to determine the 
extent of slipping by locomotive driving-wheels, 
at speeds varying from 43 to 74 miles per hour. 
The first experiments were made with a four- 
coupled engine, having coupled wheels 7 feet in 
diameter, and carrying a tutal load of 27 tons. It 
was found that this engine, when running light 
and in fine weather, at the high speed of 7445 miles 
an hour, down a gradient of 1 in 200, apparently 
slipped continuously to the extent of.19 per cent. 
while other engines also gave results of a similar 
kind, the slipping at maximum speeds apparently 
varying from 13 to 25 percent. Other and more 


recent experiments, however, show a different re- | 


sult, at speeds varying from 43 to 56 miles per 
hour. For this purpose six locomotives of three 
different types were used, five of them having 
four-coupled wheels, while the sixth was a Cramp- 
ton engine, with a single pair of drivers. The 
circumference of the wheels was obtained by 
measuring the rails traversed by one revolution. 


The results showed that under the conditions of | 


the trials no slipping whatever occurred, and that 
any doubt in regard to the partial slipping of driv- 
ing-wheels under the ordinary conditions of loco- 
motive working may be set at rest, and that this 
supposed action need not be taken into account as 
a cause of wear and tear. 


IRON HIGHWAY BRIDGES. 





The writer has endeavored to point out the peculi- 
arities of material and construction involved in the 
designing and building of ‘‘ Iron Highway Bridges,” 
in the hope that a dessemination of their scientific 
principles in a popular form, will bear fruit in a 
more thorough appreciation of a noble art, and in 
elevating the standard of requirements of this 
very important class of public works. The subject 
has been divided into two parts, each complete in 
itself; the one general and descriptive, and the 
other analytical. The former is peculiarly in- 
tended to present to public committees intrusted 
with the letting of bridge contracts such infor- 
mation as they ought to possess, while the latter 
is offered as an aid to engineers not experts in this 
branch of the profession, and yet who are often 
called upon to act as inspectors. The second part 
develops the strains in the ordinary forms of 
beams and trusses in an elementary manner, the 
principle of the lever being applied throughout, to 
understand which the simplest arithmetical at- 
tainments are alone necessary. 


Great stress is laid upon the ‘‘ strength of joints,” | 


since the essence of good bridge-building lies in 
their proper design. A joint must be as strong as 
the parts it serves to connect; as in a chain, 
wherein a defective link determines its strength, 
so in a bridge the absence of a necessary rivet 
would determine its strength. First-class bridge- 


builders recognize this relation as an axiom of | 


their art, and it is oftentimes simply from a con- 
scientious application of this vi principle that 
engineers, in making tenders for work, find them- 
selves underbid by ignorant or unscrupulous 
builders, who have no other ambition than that of 
getting work. Ordinarily, the cheapest proposal 
wine ths day, simply because to the average com- 
mitteeman one iron bridge is as good as another, 
no matter from what source its plan emanates. 
To sucha man, difference in price has no other 
meaning than that of being a measure of the 
relative greed of contractors, and he does not 
realize that there exist precisely the same reasons 
for large variations of price in iron bridges as for 
the difference in price between the lowest grades 
of shoddy and carefully woven goods. That the 
wisdom of such a committeeman is evidenced by a 
remarkablefreedom from bridge accidents through- 
out the country is no defense for the purchase of the 
cheapest bridge, simply because it is a mattér of 
exceedingly rare occurrence that a bridge is sub- 
jected to any thing near the load it ought to carry 
safely. The scattered travel of foot-passengers, or 
the uncrowded teams on the roadway do not test a 
bridge, and yet that is the usual condition of travel, 


| particularly in coun districts. Occasionally, 
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circumstances arise when a bridge may become 


structure to witness some unaccustomed, and 
| therefore crowd-collecting, sight. ‘The same story 
| would be repeated throughout the land, were our 
| ordinary om pd bridges subjected to similar 
| loading ; and it behooves all upon whom the re- 
| sponsibility of buying iron bridges rests to weigh 
| well that responsibility, and not to be deceived with 
{the idea that their duty to their constituents re- 
— them to erect the cheapest structure offered. 
| ‘Lhere is, however, considerable difference in price 
| for good bridges, and a good substantial bridge can 
| be built under any of the well-recognized types of 
trusses. Some designs require less material than 
| others, and the proportion of parts relating to gen- 
| eral forms, such as depth of trusses, panel lengths, 
etc., still further affects the amount of material re- 
quired. Two iron brid may be built on the 
| Same general design, and they may have the same 
amount of metal in each, and yet one bridge is bet- 
ter than the other, just in proportion as the work- 
| manship, the material, and design of the joints are 
better. In fact, these elements may be so poor in 
the second bridge as to make it positively unsafe to 
use, and yet to the inexperienced eye one ie 
may seem almost the counterpart of the other. If 
this book does nothing more than bring a realizin 
sense of the above facts home to those public of- 
| ficers on whom the responsibility of carrying out 
— improvements usually rests, the writer will 
eel abundantly compensated for his labors, for he 
feels well aware that if this advance in official sen- 
timent is once attained, the next step of progress 
will certainly follow—namely, the employment of 
experts to prepare well-defined specifications, and 
see that they are properly carried out.—Preface to 
Boller’s ** Tron Highway Bridges.” 
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THE EARTH’S MAGNETISM. 

| The great physical problem of terrestrial 
| magnetism has engaged the attention of numerous 
| physicists lately, and it is well known that several 





ingenious solutions of it have been propounded. 
| Professors Ayrion and Perry, for example, con- 
| ceived the happy thought that the earth was 
charged with static aeoteienty which being carried 
round on the surface by the diurnal rotation, acted 
like a circulating current and magnetized the 





thesis, however, by the mathematical criticism of 
Professor Rowland, who pointed out that the sur- 
face charge required was competent to send a 
peek from earth tomoon. A sones based upon 
| the existence of electric currents flowing in the 
jatmosphere around the earth was promulgated 

ter ; and now, says Engineering, we have another 
supposition, which hasa better claim to serious at- 
tention than any of the rest, because it is wpeenan 
| by direct experiment. Starting from the i of 
| M. Edlund t an electric current is really an 
ether current flowing in the circuit, and that 





electrostatic effects are due to rarefactions and | pe 


| condensations of the ether, M. Selim Lemstrom 
| considered that he might produce this ether current 
| by mechanical action. é therefore made a paper 
tube having two concentric walls and mounted on 
an axle. A core of soft iron was placed within 
the tube, and on rotating the latter the core was 
found to be magnetic, as demonstrated by two 
fine astatic needles. Reversing the rotation re- 
versed the magnetic poles ; and M. Lemstrom con- 
| cludes that the relative motion of the ether in the 
revolving tube and the statio core was the 
, cause of the polarity. It follows if the tube 
be stationary the core revolved a similar 
effect will be produced ; and hence if a magnetic 


axis in an insulating medium like the air, it will 
exhibit magnetism. Pursuing this idea into 
mathematics, M. Lemstrom arrives at an expres- 
| sion for the magnetic moment of the earth which 
| agrees very well with the formula of Gauss, 
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MISSISSIPPI LEVEES IN ILLINOIS. 


The Laws of Illinois provide for the organization 
| of drai districts for the purpose of re-claiming 
| overflowed lands by levees or ditches. Two dis- 

tricts have been o ized between , in 
| Adams County, and Warsaw, in Han County. 
| The Hancock County District has completed a 
levee of eleven miles in length, containing about 
200,000 yards of earthwork. This was com- 
re before the recent high water. It sustained 
t little damage, there but one small break. 
The Adams County levee is sixteen miles in length 
and is estimated to contain about 450. 
earthwork, ‘250,000 yards of which is now com- 
pleted, the entire levee is expected to be 








| We quote iron, nominal 
$60 @ 365. 


the core. A severe blow was delt to this hypo- | °8° 


body like the earth be rapidly rotated round its | 40 


na yards of 


finished before Winter. These two districts 
reclaim 35,000 acres of land. A third dis. 


crowded, as was the case at Dixon, Ill., when, on a | trict is in process of organization which, with a 
quiet Sunday afternoon, a Truesdell bridge fell with levee of eight miles, will reclaim about 10,0 
a horrible crash, killing and wounding many of the | acres. The entire work has from the 
citizens who had congregated on that ill-fated | been under the charge of John G. Fonda. 
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NEw YORK, Sept. 24, 1xx0, 
AMERICAN PiG,—Foundry No. 1, $25; $24. 
Foundry No, 2, $22@$22.50; Gray Forge, $20(32|/ 
ScotcH Pic.—Eglinton, $21.50@$22.50; Colt. 


| ness, $24@$25 ; Glengarnock, $23@$24 ; Gartsher. 
rie, $23@$24 ; and Carnbroe, $22.50@$23.50. 


Raits.—For domestic rails, both steel and iron, 
the inquiry is active, and it is expected that some 
heavy contracts will be _— before many days, 

, $47@$50; and steel rails, 


OLD RaliLs.—Old Ts, $26@$27. 


Scrap.—Wrought Scrap is quoted at $26.50 328 
for No, 1. 


MANUFACTURED IRON.—Bars, Sheets and Iron 
for building purposes, are im active request, and 
the demand from store is generally reported satis- 
factory. Refined Bar, from store, 2.6c. 


STRUCTURAL IRoN.—Prices continue same as 

last week. 
PITTSBURGH, Sept. 22. 

RaILway SuppLies.—There is a fair business. 
and prices are steady. Railway Spikes, 2.65« 
2.75c., 30 days; Fish Bars, 2.50c.; Track Bolts, 3c., 
with Square Nuts, 31gc., and Hexagon ditto, 4c. 
No recent sales of Steel Rails reported. 


- +--+ ~~Poee > cee -.-  — 
FOREIGN INTELLIGENCE. 


The following summary of the. operations of the 
Belgian railway system is interesting for purposes 
of com m with the roads of this company : At the 
close of 1878, out of a total length of 5,710 miles of 
rails (not track) in its roads, —_ 2,355 miles were of 
steel. The average number of miles run by a freight 
car on these roads in 1878 was 5,947 ; of a passenger 
ear, 23,104 men, of a locomotive, 19,000 miles. The 
average number of cars per express nger train was 
10.4; per ordinary passenger train, 9.8; per freight, 25. 
The average receipt per mile was $1.28; the expense, 77 
cents; the profit, 51 i The average number of 
passengers per car was nine; per passenger train, 70.51 
—the latter much larger than the average in this coun- 
try, which is not more than fifty, The average passenger 
journey was only twelve and a half miles, and 22.7 per 
cent. of the seats were occupied on an ave . The aver- 
actual load of loaded freight cars was 0.17 tons, of 
freight trains almost eke (99.96) of 2,000 
pounds, andthe average freight was hauled 
was 43.7 miles. The average load was 42 per cent. of 
the capacity of the freight cars. Of the passengers, less 
than 5 _—. were first-class, but — yielded 19 
per cen nger earnings ; 13 per cent. were 
second-class, y’ ng #25, per cent. ofthe earnings, and 
82 per cent. were class, ding 58 per cent of 
the earnings. The average receipt per passenger was 
only 15 cents ; the average receipt per nger per 
mile, 1.16 cent—the lowest in the world, probably, 
except on some of the East India railroads. Nearly 
60 per cent. of the whole passenger mileage is on round 
trip tickets or at other reduced rates. The average receipt 

r per mule for rs traveling at full 
tates Wee 46 pe seme cent., w anaes 7 eer cent of ie 
wi passe was y passengers rid- 
ing on vertu kinds of commutation tickets at 
the average rate of only 0.4 cent per mile, and trav- 
eling an average distance of 87 miles. The average 
rate ton mile was 1.4 cents, while the average in 
the State New York the same year was 0,99 cent. 
The aoe of the state system mile of road were 
$18,217, 1334 per cent. of w was from passengers 
and 8}; per cent. from express, baggage, &c., carried on 

trains. The expenses were 59.8 per cent. of 
receipts, leaving the net earnings $7, per mile. 
The state in 1878 worked 1,872 miles of road, and the 
same year 919 miles in Belgium were worked by fifteen 


companies were $7,718 mile (not three-fifths of the 
state railroads’ receipts the eee of expenses 
56%{, and the net earnings $3, per 3 
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GENERAL INTELLIGENCE. 
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GAS AND WATER. 

The new reservoir of tbe New Albany, Ind., water- 
works has a capacity of 5,500,000. a 
T half miles of have been laid in 
Marshall, Mich, in the last three weeks oe 
The Plymouth, N. H., water has bought 
acres of land for a reservoir, w is to store 480,000 
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BRIDGES. 
At Bostor, on the 2lst, the Committee on — 


; | opened the bids for the construction of the foundat 


The Milwaukee pumping engine contract has been 


awarded to E. P. Allis & Co., of that city. The bids |/7wing.arethe bids: 
received by the Board of Public Works for boilers and | pat 
engines were published in full in ENGINEERING News of | Thos. F. Maney. . 
| Cape Ann G 


June 5. 


The N. Y. Herald, having gathered up the statistics 
of the watering places near New York city, sums up | 
the result as follows: 

Resort. 


Visitors Expenditure 
Coney Isiand...... 4,500,000 
Long Branch........... ... 400, 1,*00,000 | 
Highlands, ete . 250,000 1,000,000 | 
eo Sarees 300,000 750,000 | 
MOG MIE ig 5955 055s 00. cose 750,000 562.000 | 


Wire Bibi edie <oce nncscns's 750,000 375,000 

Total . «+--+. .7,950,000 $14,752,000 
Which, added to other results, makes a total of about 
$18,000,000, 

The new water reservoir in Jersey City, which was 
begun many years ago, has been finished and is being 
filled. Itis the southern one of the two new ones, and it 
extends from Summit avenue to Central avenue, along 
the line of the division wall 690 feet, along Central 
avenue 835 feet, 7524¢ feet on Summit avenue, and 
8021¢ feet along Jefferson avenue. The embankment 
wall is 14 feet thick at the top, 27 feet 6 inches at the 
level of the water, when the reservoir is full, and 32 feet 
6 inches at the bottom. The slope on the inside of the 
embankment is as two to one. greater of this 
embankment is formed of hewn stone. The reservoir 
will hold neariy 50,000,000 gallons. 
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ELECTRI ° 


St. Jonn, N. B., Sept. 14.—T. 8. Gisborne, Superin- 
tendent of Government Telegraphs, has arrived here. 
and made arrangements for laying a cahie from Gra 
Menan to the American coast. e cable will probably 
be laid from Long’s Eddy to Liberty Cove, on Campo- 
bello ; thence from Welchpool to Eastport, the whole 
distance being eight and a half miles. 

One of the difficulties experienced in bringing the 
electric light into use is the finding of a suitable shade or 
globe, which, while diffusing the light, will not absorb 
more than a slight percentage of the illu ting power. 

and ~glass globes, with wich we have 
become familiar, absorb from thirty to fifty per cent. of 
the light produced by the electric arc—a serious loss, 
which has been tolerated in order to obtain the neces- 
sary diffusiveness. 


The city council of Akron, O., bas unanimously 


adopted the report of its select committee in favor of 
electric light and has empowered them to proceed with 
the work. The total estimated cost is as follows: 
Two boilers 16 ft. by 40 inches.....................40.. 01.008 
BekSieweek ss seat sas aseg nace antceeecee. ar See 
Iron at “ Hall's corner " (160 ft).................. 656 
ooden mast at ME aban Sd ss caiatel sence 50 
Piate for mast foundation................ .....s60-..05e 100 
I isin Reke cbc bei becs oedesd cabelocdbed ers 3,438 
MR Cc ec oe. Ae ames eee $7,700 


ly of e wires, 273 miles of vate 
vine: total of 1,606 mallee, There are 1,685 telephone 
stations actually connected, 9 exchanges or central 
offices in Se rare SS Soe city. Naveng S capanity 
of 2,334 wires. exchanges So 
sam Ting sank: Bas sommectinen, amr everege ef 
uire, cou an a 
{2,500 aoe day. During the first six months 
Cubes of tae cost of making these aoe 
aanee- connec- 
piece. This Penis ¢ aan pe eda by Sree 3 
was sa 
who coasidered such a business not likely to be 
profitable. 
Mr. W. J. Phillips, superintendent of the police and 
sreinaheaiiia een a Cid andl thoseed br 
eS enty-five years ma 
or edie aioe euetktan vetting aes. 
pairing and battery power to keep them up to 
their work ; they might be patched up and even 
ate oe ee eee shortlived and 
expenditure of money for 
In one section, comprising the Wiest. Second. Third, 
Fourth, Fifth, Seventh, , Ninth, Twenty-sixth 
and Thirtieth wards, there are forty-four boxes, but 
there should be seventy in addition, or one tundred and 
fourteen in all. In another section seventy-five more 
boxes needed. Mr. Phillips estimates the total cost 
0 the system at $81,300, of 
which amount for new boxes and 
hears Utne for work material, and $12,000 for 
Tee detee Totaled Recieay x18 epee fa Si and 
winter season one week from Monday evening, in the 


Isaac A. Sylvester...... 
Commiskey & O’Connor. . 


eee 475 
k Kiernan. ... 64.5 
. Com Vinns s 
tame ba ~— is otic 51,916 
: nae 5 a 
Sexe bao pew abie cea red 36,871 
Messrs. Commiskey & O’Connor were allowed to with- 


775,000 | draw, and the contract was awarded to Mr. Sylvester. 


----29e—— 


RAILROADS. 


South Bend, Ind., is to have a street railway. 

The Fort Wayne, Muncie & Cincinnati intends re- 
ballasting its track with gravel. 

The improvements of the Indiana, Bloomington & 
Western road at Bloomington are about completed. 


A St. Petersburg dispatch says: Russia will immedi- 
ately commence building a railway connecting the Cas- 
pian Sea with the Kizildevat. 


Work is to be begun atonce on a branch road from 
New Haven, Fayette County, Pa., to the Connellsville 
Coke and [ron Company’s Works. 


An elephant, traveling in a car next to the locomotive 
on an Indiana railroad, opened the tank, drank all the 
water, and so compelled train to stop. 


Tusco.a, IIL, Sept. 16,.—The contract for building the 
St. Louis, Shelbyville & Eastern narrow gouge between 
here and Danv was let, to-day, to H. R. Low & Co., 
of New York. 


The contract for the grading of the Attica, Covington 
& Southern Railroad has been let and work commenced, 
and as soon as the grade is ready the construction train 
will be started. 

The articles of assuciation of the Catskill Mountain 
Railroad Company were filed at Albany, N. Y., on the 
16th. The road is to begin at some convenient point in 
the village of Catskill. 

Adrop of pure glycerine dropped into the eye has 
taken out railway cinders. A mixture of glycerine and 


toilet vinegar rubbed upon the person has in many cases | 


proved a safeguard nst mosquitoes. 

The Denver & Rio Grande Railway has let the con- 
tract for grading the extension from Kokomo to Breck- 
enridge. The track will probably be completed to Ko- 
komo by November 1, and to Breckenridge by Jan. 1. 

Central Pacific earnings gain $318,000 for August, 
and $1,279,000 the first eight months of the year. 
Union Pacific earnin 
Michigan Central, ,0CO, and Texas Pacific, $41,000. 

Two short-line railways will soon connect the twin 
cities of St. Paul and Minneapolis, with double steel 
tracks and half-hourly trains, which are expected to 
cover the ten miles in fifteen, ten, or even seven min- 


There are at t between 1,200 and 1,500 men at 
work on the Silver Cliff (Col.) extension of the er 
& Bio Grande Railroad, and the work 


A com of Virginia capitalists or speculators 
pane Ota «ral rock Washington totter 
non. They have already obtained a Virginia State 
charter, and desire, as the second step, an appropria- 


road has es = ton, O., capital- 
yton Sonttrsestorn. The tin as 


; 


a 


: ; a | rapidly forward. Six hundred men are at work on the 
EE: 64,060 | road-bed, and iron and other materials are being rapidly 


54.964 | landed at Coatzacoalcos, where an extension wharf bas 


increase $525,000 for August ; | 


325 


following-named gentlemen were elected directors : 
Scameal tea. Moses Taylor, Quincy A. Shaw, H. G. 
Higginson. F. L. Higginson, J. S. Stackpole, Geo. L. 


| an allies fei the wow Soyiton ¢ oo ioe S For’ James J. oes, George Higginson, Richard 


, and Jesse Spalding. 
The interoceanic Tehuantepec Railroad is being pushed 


| been built. The line of the road will be along the La 
| Malinche hill toward Acayacan, and it will terminate at 
Yentosa, on the Pacific Coast. 


| The organization of the Burlington, Peoria & Toledo 
| Railway Company was perfected last week. The board 
of directors consists of C, E. Perkins, J. M. Walker, T 
J. Potter, J. L. Lathrop, L. O. Goddard, E. P. Riplev, 
| J. 8. Stevens, J. G. Walker, and R. ©. Grier. The 
| officers elected by the board to serve one year are J. M 
Walker, President; L. 0. Goddard, Secretary; J. 8, 
| Stevens, Attorney. 


| The Southern Pacific track has been going down at 
the rate of over 12,000 feet per day, and on one day no 
less than 12,900 feet, or 2 ,44, miles were laid. It is in- 
tended to build the 200 mules intervening Aug. 24, t« - 
tween the end of the track and E! Paso, in about 100 
working days, or by Christmas. The rate at which this 
| great line is being pushed across the desert is one of the 
| wonders of the age. 


The new refrigerator cars of the Baltimore & Ohio 
| Railroad are 29 feet in length of body, 8 feet 4 inches in 
| width, and 7 feet high. They weigh 26,000 pounds 

each, and have a carrying capacity of 40,000. Each 
car has two'sets of doors, which keep the air out. The 
| flooring is sandwiched with sawdust, as are also the 
| walls. At either end is an ice-box reaching from floor 
| to ceiling, and capable of holding about 1,000 pounds of 
| Ice, 
It is claimed in railroad circles in New Orleans that 
Chicago men are preparing to secure a direct line from 
Chicago to Dallas to save her trade, seriously cut off by 
St. Louis and now seriously threatened by New Orieans 
by way of Shreveport and by the Houston & New Or- 
| leans road. The Gulf, Colorado & Senta Fe is now run- 
| ning regular trains to Temple, the junction with the In 
| ternational & Great Northern, 187 miles from Galves 
| ton. 


It transpires that the Chicago, Milwaukee & St. Paul 
| has recently purchased the Chicago & North Pacific Aur 
| Line, formerly called the Central Wisconsin, a project 
arran to connect Chicago with Duluth, and was 
| finally abandoned after considerable work had been 
|dene. The line is graded from the Wisconsin state 
| line near Lake Geneva northwest through the cities of 
| Elkhorn and Whitewater to Jefferson, and located to 
| Portage. 


| The stockholders of the Cleveland & Marietta Com- 
pone — as to —— = issue of $1,000,000 

s for purpose of making necessary improve- 
ments on the road, and for building an eatesslon of 24 
miles, from Canal Dover to Canton, to connect with the 
Valley railroad. This extension will complete a line 
—_— north ae oe pthc e ae 181 
m mg, alarge p of which is throug’ uable 
eoal lands. 

The Hocking Valley road and otber lines, of which M. 
M. Greene is it, have now 2,800 coal cars in act- 
ive use, and the number is insufficient for the demand. 
Six hundred thousand dollars worth of additional roll- 
ing stock has been ordered for the Columbus & Toledo 
road. This ogee ae eee. 100 ott cars, four 
new passenger a our new engines. All of 
them will be delivered this fall. 

The basis of consolidation settled upon by the arbi- 
trators in the case of the elevated railroads of this city 
| is that the New York Elevated stock shall be considered 





= and 
there for southern points with the eae of the Metropolitan as worth 90. 


o railroad stocks in the market 
were not affected at all by the report of the arbitra- 


panies make up the 7,100 | tion. They were very quiet. One sale of 100 shares 


Over incorporated com 
miles Spaleer in Canada, alth 
have been amalgamated 
700 or more than one-half, lie in 
to the lakes and the United States. 


several of these | of M 


etropolitan was recorded at 94 and of New York 


ith others. Of the | Elevated at 11014 and 50 shares at 111. 


St. Louis, Mo., 17.—A party, including two di- 
& Pacific Railroad, left Vinita, 


According to a circular from a Continental financial | Indian Territory, the present terminus of the St. Louis 


, quoted by the London papers, the ‘ 
Pacific ee composed, in addition to | sance of the line as surv: 
Messrs. Morton, & Co., eet tion, and other parts 
Kennedy & Co., New York, and La Gé 


sold $5,000,000 
bonds to a mg oe od 
Drexel & Co., of Philadelphia, John J. Cisco & Son, 


m D, orene A Ce cee, Case, Lietge & Co. who wil | « J. Geeetss eae Booeems, Onn. Gated the 25% cops: 


soon offer the 


of the Napanee, Tamworth 

Railway Company met at Napanee to-day, 

decided to proceed immediately with the work. A 
committee was appointed to 


ot Mera iy 
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engines and 1,609 cars; in Belgium on 197 engines and 
1,241 cars ; in Germany on engines and 93 cars ; in 
Russia on 36 engines and 51 cars; in Holland on 28 en- | 
ines and 117 cars; on New South Wales government | 
ines on 23 engines and 18 cars. In the United States it | 
is used by 130 railways.on 2,211 engines and 7,224 cars. | 
With a few on the lines of several other countries, the | 
totais are 3,277 and 13,502, while the non-automatic | 
system is fitted on 2,472 engines and 8,812 cars. 
Articles of incorporation were filed in the Secretary of | 
State’s office, Springfield, [l., onthe 15th, by the St. 
Louis, Eldorado & Elizabethtown Railroad Company; | 
capital stock, $300,000. It is designed to construct a line | 
beginning at the Ohio River, near Elizabethtown, in Har- | 
din county, running through the counties of Hardin, | 
Pope and Saline, to terminate at or near Eldoro, in Sa- 
line county. The inco tore are A. Waddell, of | 
Washingtonville, O.; Lewis Lavender, J. F. Taylor, W. | 
S. Morris, Jas. McFarlan, Sr., Hennett Ferrell, Jobn H. | 
B. Reufis, Dr. W. N. Avers, James Lowry, and John I. 
A. Ledbetter, all of Elizabethtown, IIL 


_ The faster a train is going the longer the distance is 
in which it can be eae toastop. In experiments | 
made in England, the Westinghouse automatic brake | 
stopped a train moving at the rate of forty-one and five- 
tenths miles an hour at a point only 485 feet distant 
from the place where the brake was applied, but when | 
the speed was increased to sixty-one miles an hour, the 
distance run after the application of the brake was 1,185 | 
feet, and when the speed of the train was increased to | 
sixty-seven miles an hour, the distance traversed after 
the application of the brake was 2,005 feet. Similar re- 
sults were obtained when the other brakes were used. | 


The St; Paul, Minneapolis & Manitoba Company is 
making good progress with its new lines. On the Morris 
branch tem to twelve miles of track is laid, and the road 
will be finished to Brown’s Valley in about a month. 
The Osseo branch is about half graded, but the work on 
the first four miles from the Minneapolis ~— is quite 
heavy. Nineteen miles of track has been laid on the 
Breckenridge branch. The Barnesville branch will 
be graded into Fargo this month. The Minnetonka | 
branch is being graded, and will be operated this winter | 
for carrying out the materials for a hotel and cottages | 
to be erect2d next spring on the lake shore near the road. | 


DALLAS, Tex., Sept. 16.—The Anglo-American syn- | 
dicate has divulged its full designs to-day, which are to 
build a road from Red River, in lamar County, to the 
Rio Grande, in Kenney County, an extreme distance of 
eight hundred miles. Its name is the Chicago, Texas 
& Mexican Central, and the capital stock $7,C00,000. 
A charter has been obtained and officers elected. In | 
the board are five Texans and four Chicago citizens. 
Work on the road has already commenced. The Dallas 
Board of Trade has heartily entered into the enterprise, 
which The Herald pronounces the grandest railway 
scheme now on foot in America. It will run through 
western Arkansas to some connection with Chicago. The 
people of Texas will give the road every material en- 
couragement they can.—Chicago Times. 

Track laying commenced this week ou the Madison 
end of the branch of the Chicago & Northwestern Rail- 
way, which is to connect the capital with the main line 
of the Chicago & Tomah Railway. A large force of 
men and teams are at work building an embankment 
across Dead Lake Marsh to the old grade built for the 
Sugar River Valley Railroad, years ago. There is also 
a pile-driver being used for the construction of a bridge 
across the creek that connects Dead Lake with Monona. 
The same rate of progress is noticeable ali the way to 
Grafton, and the company ——a intend to havea 
construction train running from Milwaukee to that 
lace before winter interferes with their operations. 
Madison pers announce that as soon as the line from 
the west is sufficiently forwarded, a grading force will 
be put to the work on the road from that city to Mil- 
waukee. 


The Toronto Globe has the following in regard to the 
Canada Pacific: ‘‘ During the last few days a change of 
plan has taken place in reference tu the syndicate to 
construct the Canada Pacific Railway. he Roths- 
childs, Erlangers and Barings have eo out. The 
affair has been undertaken by Messrs. Morton, Rose & 
Co., who are acting in concert with Mr. Duncan McIn- 
tyre, of Montreal, one of the chief proprietors of the 
Canada Central; Mr. George Stephen, of the Bank of 
Montreal, and other Canadian capitalists.. The scheme 
is said to embrace the payment by the Dominion of 
$25,000,000 and 25,000,000 acres of land, in addition to 
the road under construction. The details have not yet 
been agreed upon. Taking these figures asa basis, there 
is the following result: 


Road under construction............. ... 





-+++++- $27,000,000 
25,000,000 
50,000,000 


Totel.**** 
Estimated cost of road 


Remainder . $17,000,000 
Which will remain the property of the company. 


We quote from the St. Paul. Pionegr Press: ‘‘ The 
Minneapolis end has waked up again on the sabject of | 
the great Northern railroad line across the Sault to 
Montreal and Portland. The appearance of the St. Paul, 
Minneapolis & Manitoba officials in prominent connec- 
tion with the new Canada Pacific Syndicate gives fresh 
significance to the project. It is not easy to dis- 
cover any other motive of Messrs. Stephen, Angus 
and Smith to connect themselves with the Can- 
ada Pacific contract than a desire to make their Minne- | 
sota line an outlet for the division of the Canadian road 
from Manitoba westward. The line for a thousand | 
miles west of the Red River can be made immediately 
and actively profitable, if it can secure an outlet to the | 
seaboard without piercing the rock-ribbed and ice-bound | 
barrier of the north shore of Lake Superior. The 
connection with the St. Paul, Minneapolis & 
Manitoba Railroad management offers such an outlet. 





| seems to be no doubt now but that the C., B. & Q. 


| at this point will be under course of construction. 


| were playing a very fine 


| sented to the Board of Aldermen on the 20th 
| report of the chief engineer in ‘regard to the — 
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Neither the Canadian Government nor the St. 
Minneapolis & Manitoba road will be satisfied wit 
outlet that ends at St. Pet os Ss Spent Seah otenes 
and exacting combinations for connection with the 
board. The natural way out of the difficulty isa 
across Wisconsin and Michigan to meet a Canadian 

at the Sault.” 


A dispatch from Peoria, Ill., Sept. 11, says: “ 


i 
A 


E 


road means business in regard to the construction o! 
line from Peoria to Toledo. Mr. Newton, division 
district agent of the road, and Gen. Grier assert that i 
less than thirty days the bridge over the Illinois ba 
engineers have been at work for some time, and have de- 
cided that the most available place to cross the stream 
will be between the T., P. & W. and the Peoria & 
Springfield bridges. The purchases of material neces- 
sary for use in putting up the piers and superstructure 
have been contracted for. It is asserted the labor will 


TRe 
: 
F 


| be performed by men and material and machinery of 


the railroad, none of it bei 
seems to be a certain air of 
of the C., B. & Q., which w 


= sale en the ere 
ing on part 
ould, tedinate that they 
of bluff, but the 
fact still remains that their spokesman here claims 
catek. Lately thn Chiegn, Renitaghem & Suoay. Wee 
ca tely the Chicago, Burlington y 
made a desperate effort to kill off the Peoria support of 
the Monmouta Narrow-Gauge Railroad. They got hold 
of one of the directors of the new road, and after get 
ting him in shape, him off to Peoria to breed dis- 
satisfaction among the contributors at this end of the 
line. He worked lively and did some damage before it 
was generally known who his paymaster was. As soon 
as it was discovered that it was merely the Chi » 
Burlington & Quincy showing a new hand, public opin- 
ion changed, and it was more favorable for the road 
than heretofore. The managers of the new line then 
came out with a statement of the condition of affairs, 
which set matters all right, and everything is now going 
on as if nothing had happened. Almost all the grading 
wert of Farmington is completed, and the expense has 


| been under the estimates.” 


cena mis 
RIVERS AND HARBORS. 


On the 17th, water was let into the new reservoir of 
the New Albany water-works on the knobs west of the 
city, to settle the embankments before they are walled. 
The capacity of the new reserveir is five 2nd a half 
millions of gallons, which, with the two other reservoirs, 

ives the works a capacity of 12,000,000 of gallons. 
The new reservoir will cost $20,000. 


The Commissioner of City Works, Brooklyn, pre- 


wells to furnish an additional water supply. The estim- 
ated cost of two wells, from which a supply of 5,000,000 
gallons a day may be secured, is $98,450. The plans 
and specifications a the report were re- 
ferred to the Committee on Water and Drainage. 

The following from the report of the Montreal Harbor 
Master shows the number and tonnage of sea-going ves- 
sels that arrived in port from the opening of navigation 
up to the Ist of September the eee BE 

‘o 


‘otal 
Ton'’ge. Sail. Ton’ge. Ves. Ton'ge. 
1877.... 122 94,266 145 102, 287 193, 
1878.... 137 175,884 191 82,268 328 258,242 
1879.... 167 222,599 192 18,743 359 301,252 
1880.... 238 318,845 221 104.276 459 423,121 

A dispatch from Atlantic City, N.J., says: ‘‘ Atlantic 
City is to have an ocean pier. The capital stock of the 
company is $250,000. The proposed 
ocean extension of 500 feet, with a feet approach, 
ending in an octagon building 200 feet in diameter, 
which will be two stories in height. The ground floor 
will present a handsome surface for promenading, and 
an observatory tower, 116 feet bigh. will spring from 
the top story and contain an electric light, which will 
light the pier and the contiguous beach. e structure, 
it is thought, will be completed by next season.” 

A St. Louis dispatch, of the 22d, says: ‘“‘ The Missouri 
River Improvement Convention, in session at Kansas 
City, adopted a series of resolutions setting forth that the 
Missouri valley country proper contains 215,000 square 
miles, a tion of 4,900,000 people, a taxable wealth 
of $700 ,000, and produces sonnets avery 500,000,- 
000 bushels of grain; that the representatives of this vast 
section demand that Congress shall provide a rem- 
edy for all artificial obstructions to the navigation of 
the Missouri River it has permitted to be erected, in the 
way of bridges, for the removal of all snags and 
and for the deepening of the channel of the river 
protection of the property of citizens along its banks ; 
that the survey of the river now in progress 
from its mouth to Sioux City should be continued 
to Fort Benton, and that when the survey is 
completed Cohgress shall make such oe a 
tions as will secure the speediest improvement of the 
river. The resolutions also provide for the ntment 
of a committee to peers a memorial to for 
the organization of a permanent Missouri River Im- 
provement Association, to collect statistics, to see that 
the laws relating to bridges are o . and to gener- 
ally keep alive an interest in the work of improvement. 

The Illinois Central Railroad Company is constructing 
an extensive and elaborate system of docks at the out- 
side harbor, Chicago, between South Water and Ran- 
dolph streets, that will, no doubt, when completed, tend 
to greatly relieve the overcrowded river, and may ul- 
timately result in removing the lumber market from its 
present position in the river between Market and Wells 
streets. Quite an extensive and costly dock, north of 
Randolph street and east of the Illinois Central t 
houses, was commenced some how abe oly ia is 
rapidly toward completion. This will 
be 1,000 feet long east and west and 300 feet wide. and 


Stmrs. 


jer will have an 


the | ment of the upper two will be decided u 


twelve to ti on Pelee 
wenty five 
and bound ether by heavy 

of the piling is lined with four. 

ito the bottom of the lake to the 

The entire dock is being 

th earth dredged from the bottom of the 
gravel, which is being hauled jn 

a distance of about fifteen miles. The 


im t work will be evident from 
140,000 cable yards of filling are + Antena 
dock ready for use. A channel is being dug 
dock that will allow the largest vessels to 
land there. In addition to this, the company has com. 
| menced the construction of a similar dock on line with 
| ae street, extending nese, and which wil] 
virt y the eastern approach for the new viaduct 

which the Illinois Central is about to construct across the 
tracks on Randolph street. The plans for this viaduct 
were submitted to Commissioner Waller, of the Buard 
of Public Works, for approval about three weeks ago, 
The railroad officials are anxious that Mr. Waller should 
return them with his approval as soon as ible, as 
they would like to complete the structure before cold 
weather sets in. 
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BUILDING. 


| Bids for the erection of a new exposition building at 
Milwaukee will be called for within the next week. 

A proposition to build a $20,000 jail at Atchison, 
Kan., will be submitted to the people at the regular 
election in November. 


The contract for furnishing all the material necessary 
to construct and fully complete the fire-proof floors, 
columns and partitions for the new City Hall, Chicago, 
has been awarded to George M. Moulton, trading under 
Ho —_ name of Johnston & Co., the figures being 

129. 


Asaboard of architects has reported in favor of 
erecting a separate building for the congressional libra- 
ry, the people and newspapers of Washington are mak- 
ing arrangements to upon ——— the adoption of 
this recommendation. It is argued that every national 
capital of consequence in the world has a library, a mu- 
seum, a tower, or something of the sort, of interest to 

| tourists, and that the great republic should not be be- 
hind effete monarchies in such matters. 
| The Holyoke, Mass., Water Power Company have re- 
ceived from the mi!l engineers the plans of their new 
establishment, just being built on Cabot street. The 
rincipal structure will be four stories high, and about 
by 75 feet in size. The lower floor will be let for 
| one concern, it is thought, the second will be divided 
| into,rooms for small manufactories, and the arrange- 
m when they 
are let. The buildings will be heated with steam, and a 
steam engine of 500 horse-power will be put in. 


Tte Greylock Mills at North Adams, Mass., have com- 
menced an enlargement of their works. They are to 
build a weave-shed, 200 by 100 feet, a boiler and 
engine house, 30 by 80 feet, and stack, all of brick, and 
will add three boilers and an engine. The work is to be 
— ls two “pe — the — and other ees 
wi ready for setti up. e company will expen 
about $20,000. ese Boa , of Pittatield, in oe 
contract for the buildings, Merrill & Co. furnish the 
lumber, and John Flansburg does the carpenter work. 


CONTRACTING, MISCELLANEOUS, ETC. 


Twenty-eigkt iron tanks, of 30,000 barrels capacity 
each, heen been erected by the United Pi Lines, at 
Colgrove, in the Bradford oil district, and 100 more are 
to be put up immediately. 

The Engineer, of London, makes the following state- 
ment: ‘‘ It is well known that to get from Sheffield firms 
eeccen aie be f ae soutien toes Pw ven 

can put, ger, is very 
difficult indeed.” 

The Connecticut skunk is becoming quite tame this 
TW. H Bishop, Bridgeport, and had to be poked with 
of W. H. an wi 
a broom handle before it would leave, and then not all 
of it left. Last week another was found asleep in a chair 
in a Middletown hose house, where, it being taken for a 
cat, a member sat down on it to hear it squeal, and was 
much astonished at the strength of its voice.—Danbury 
News. 


A mixture of sulphur and has been in use for 
some time as a lubricant for the bearings of heavy shaft- 
ing. Sulphur alone, as is well known, has the effect, 
w properly introduced, of cooling a hot bearing. 
But why sulphur should so act not been well under- 
stood. Von Heeren offers this explanation: Fine metal- 
lic dust is formed when a journal becomes hot, and 
this dust combining with the sulphur produces a soft 
and greasy compound of a decidedly antifrictional char- 
acter. 


The Common Council of Indianapolis received re- 
ceived the followinz bids for the removal of garbage, 
kitchen ag re rae, — er from — . 
corporate limits o' . Henry C. Buddenbaum 
Geek mer See Ee 

995 ; : ear, ” 
500; fourth year, si7.000 . Fifth year, $17,000. 
Henry | Clay and John, Langtdale bid, 218.000 

or one or five years y 

Whole Charles &. Shover bid $11,887 per year for 
ore peste. Harvey A. Moore for term ot three years 
$75,000 per year, for five 000 per year, the 
ci A vay en 

; second district, $1,700; third, $1,100; fourth, 
$1,000; fifth, $1 i. Ni 
five years for the 
Nogidius Netener, being the Sowets ana Sask 
city as @ whole, was awarded the contract. 
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however, well patronized, and the exhibitions be-| with a composition to prevent the effect of the at- 
came very popular until the place was consumed | mosphere. The belts can be made of any length 
by fire in 1846. desired, and there is but one joint, which 
Castle Garden, on the Battery, then a fashion-|in heavy ones is made by placing the ends 
able resort for our citizens, was next selected, and | together and riveting or lacing a picce on the top. 
the fairs were held there every fall until 1858, The | In tests made by Kirkaldy, of London, these belts 
Exhibition of the Industry of all Nations was | showed a breaking strain of about one-half more 
opened in the Crystal Palace in1854, on Reservoir | than those of leather. The claims made by the 
Square, in Sixth avenue between Fortieth and| firm are economy, strength, thoroughly water 
Forty-Second streets, and at its close the Institute | proof, not effected by the atmosphere, and clinging 
procured it for holding its exhibitions, which were |to the pulley. The exhibit is in charge of the 
held there in 1855, '56, 57 and 58, when it was de- | secretary of the company, Mr. John Macwatty. 
stroyed by fire on the afternoon of Oct. 5, 1858,| The other engine—built by Robert Whitehall, of 
with all its contents. This was a severe loss, and| Newburgh, N. Y.—we will describe in a future 
was thought by some to be the death-blow to the | issue. 
American Institute ; yet the managers held an ex- THE COLT DISC ENGINE. 
hibition the following year in Palace Garden, on| This engine was invented by Daniel Kemp West, 
Fourteenth street, the same lots now being occu-| C. E., of London, England, and patented there in 
pied by the armory of the Twenty-Second Regi- | 1874, and here in the following year. The first 
ment, Many improvements were made in the build- | one was set to work in 1874. The engines are made 
ing, and fairs held in it for several years, and until| by the Colt’s Patent Fire-Arms Manufacturing 
the present quarters were obtained. These occupy | Company, of Hartford, Conn., by whom they have 
nearly the entire block bounded by Second and | been thoroughly tested for many years and gradu- 
Third avenues and Sixty-Fourth and Sixty-Fifth | ally improved. 
streets, und yet space cannot be obtained sufficient | The main body of the engine consists of one cast- 
to meet the demands of those desiring to exhibit. | ing containing six cylinders, arranged in a circle 
In addition to the valuable scientific library of | and parallel with one another, like the chambers 
the Institute there are three sections, viz.:|0f arevolver. The pistons are in the form of long, 
First, The Farmers’Club, under the direction of | hollow plungers, one end of which terminate in 
the Committee on Agriculture, which meets in| blunt cones which bear continuously against the 
room 24, every Tuesday, at two o’clock. Second, | periphery of a gyrating or oscillating disc which 
The Polytechnic, under the direction of the Com- | takes the place of the connecting rod in ordinary 
mittee on Manufactures and Machinery, which| engines, and in this case represents the entire 
discusses scientific subjects,the examination of new | mechanism for converting reciprocating in ro- 
inventions, etc. It meets at the same place every | tary motion. 
Thursday, at 8 o'clock p.m. Third, The Photo- 
graphic Section, under the direction of the Com- 
mittee on Chemistry and Optics, discusses all mat- 
ters relating to photography and the action of 
light. This meets on the first Tuesday of each 
1880. month, at eight o’clock p.m. All these meetings 
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In the early part of the present century the need acess. ee ae 
of an exhibition devoted to the display and encour- The present number of members is about two 
agement of art, science and mechanics of the : : 

t : thousand. The Institute is governed by a Board of 
United States, was felt by many, though its full ehastiens eaotedl : 
, . y the members. The President 
importance was appreciated by but a few. During |. ; 

.-|is Mr. Nathan. C. Ely; Secretary, Mr. John W. 

the first twenty-five years the advancement in : : 

; Chambers; General Superintendent, Mr. C. Wager 
these lines—especially in applied mechanics—was | 1741); the press department is under the control of 
universal, and the demand of researchers for an| 47. Asher 8, Mills. 
ne " oe grape ere eau MACHINERY DEPARTMENT 
sess ee higher nas of clstiiddinen tod’, This department and the entire permanent plant 
consequent extending of the facilities for comfort | Pelonsing to the Institute is under the supervision 
and happiness. of Mr. P. M. Alexander, as Chief Engineer. It is 
~ Recognizing these facts, in the’year 1828, a few located in that part of the building abjoining Sec- 
enterprising citzens of this city met in a small |°™4 Avenue aa is Sea a oo 
room in Tammany Hall, and organized the Ameri- oe ae, 
can Institute, and in the following year a charter} The power is furnished by two stationary hori- 
was granted by the Legislature of the State of | zontal engines, the larger of which was built by 
New York. The objects of the organization were | Jerome Wheelock, of Worcester, Mass. The 
to encourage and promote domestic industry in cylinder is twenty inches in diameter, the stroke 
this State and the United States, in Agriculture, | beimg four feet. It has a variable cut-off. The 
Commerce, Manufactures and the Arts, and any | block and slide are in one casting, supported in the 
improvement made therein, by bestowing rewards ; centre by a standard, and bolted to the cylinder. 
and benefits on those who shall make such improve- | The fly-wheel is cast in two parts, which are bolted 
_ ments, or excel in any of the said branches. Mr. together at the rim and shaft, is fifteen feet in 

Thaddeus B. Wakeman was very prominent asone of | diameter, with a face two feet wide. A belt 
the founders, in fact, might be styled the ‘father | sixteen inches wide extends over a pulley forty 
of the Institute,” and was its corresponding secre- | inches in diameter. This engine was working un- 
tary for many years. der great disadvantages, the principal one being 

One of the means for accomplishing | that it rested upon very slight, brick foundations 
the aims and es of the projectors was the hold- | which were placed upon asort of crib work of wood. 
i, er or annual fairs as they were | Those supporting the pillow blocks were not of 

sage which those engaged in any indus- ete ee to prevent a very =, 
could exhibit their products. wabbling wheel. There was no opportunity 
: The first fair was held in Masonic Hall, then | for the engine to work under the strain it was de- | cable here. 
‘standing on Broadway, nearly opposite the New | Signed to overcome, and consequently no correct) The sizes at present being built by the Colt’s 

York Hospital, at the head of Pearl street. This | idea could be obtained of its action when loaded. | Arms Company, are three only, viz: two, three 
was so successful that after holding six fairs there THE GANDY BELT. and four inch cylinders, the powers being respec- 
it was found necessary to secure more ample ac-| The belt mentioned above was made by the | tively two, six and twelve H. P, The largest size 
commodations. After examining various locations, | Gandy Belting Company, of Baltimore, under pat- which has at present been built in England is of 
Niblo’s Garden wasselected, notwithstanding grave ents granted June 1, 1880. The belt is made of | fifty H. P.. several of which have been running in 
doubts were expressed as to its accessibility, it be- | the best American duck, hard woven, and is folded | London for the past four years. In these the 
ing deemed by many as too far out of town ; it was, and sewn together, after having been saturated ' cylinders are seven inches in diameter and the en- 
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A SPECIAL dispatch to the Evening Telegram, of 
the 28th, states that several prominent Canadian 
civil engineers are about removing from Ottawa 
City to Brazil, where they have been employed to 
work on railway construction. 


—_—_ 

Work on the caisson of the Hudson River Tun- 
nel continues vigorously. The coroner’s inquest 
is now in progress, eleven bodies having been found 
to date, with others in sight. In our issue of next 
week we will give a resumé of the inquiry. 

—_—__.e_____ 



























































GENERAL WILLIAMSON, the Commissioner of-the 
General Land Office, has called a convocation of the 
Surveyor-Generals of all the Western States and 
Territories, in Salt Lake City, Utah, on the 5th of 
October next, to discuss the present method of 
re — 9 oe 

A CHICAGO contemporary states that ‘‘ there are 
about fifty applications for the place of city engi- 
neer of Peoria County, Ill.,” a statement which will 
probably bear qualification to the extent of dis- 
pensing with the cipher of the number, because, so 
far as we are able to judge, there has not been so 
favorable. a time for engineers as the present since 
1872, and although there must necessarily be some 
engineers out of employment, yet in the main there 
is no occasion for complaint. 
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THE AMERICAN INSTITUTE EXHIBITION OF 


These pistons are single acting, being subjected 
tosteam pressure upon the flat ends only. Steam is 
admitted successively to the six cylinders through 
slots, or ports, through their closed ends, and the 
exhaust takes place through the same ports. Three 
pistons are constantly in action at different points 
of the stroke, thereby imparting a uniform, rolling 
motion to the disc, whichis steadied at its centre 
by a ball and socket joint and which also rolls 
upon a raised conical surface on the back cover 
which receives the full thrust of the pistons and 
protects the joint from undue strain. 


The crank is at the end of the driving-shaft and 
occupies the centre of the main casting, being sur- 
rounded by the cylinders and operated by a pin 
which projects from the centre of the rolling disc. 
A line through the centre of the journal in the 
crank would pass through the point about which 
the disc revolves. Inasmuch as the six pistons re- 
ceive steam successively, and there are always 
three of them in action, it is obvious that there is 
no dead centre and a fly-wheel is unnecessary. 

The shaft is continued through the steam chest, 
and inside the latter it carries the eccentric, whigh 
gives motion to an annular valve surrounding it. 
The outside edge of this valve admits the steam 
and the inside edge controls the exhaust, the latter 
being subsequently discharged into and through 
the main body of the engine, thus carrying the 
lubricating oil to all the parts. 

As will be readily seen by those acquainted with 
the subject, the conditions as to steam control are 
precisely the same as in the ordinary slide-valve 
engine; the limits of expansion when only a single 
valve is employed,being from half to three-quarters 
stroke or thereabouts, according to the setting of 
the valve; and all the usual modifications which 
can be applied to engines of the common type, such 
as the variable cut-off valve, and arrangements for 
condensing and compounding, are equally appli- 
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tire casting thirty inches, the ground space oc- 
cupied being about three feet by four feet six 
inches. 

The reciprocating parts being merely light, 
hollow canisters, the engine is especially adapted 
to high speeds, the three inch being capable of 
from six to eight hundred revolutions per minute. 
Upon a trial we saw. one of the engines on exhibit 
make between seven and eight hundred revolutions 
per minute, The company claims for the engine 
small space, uniform action, no noise, will reverse 
at full speed, the best engine for general marine 
purposes. 

PIERCE WELL EXCAVATOR. 

The Pierce Well Excavator Company, of this 
city, has an exhibit of their machinery for boring 
wells. The drilling machine consists of a frame of 
heavy timbers about eight feet long, three high and 
the same wide, having at one end a vertical stand- 
ard 25 feet high. Behind and at the bottom of this 
is hinged a lever which extends to within about an 
inch of the main shaft at the other end of 
the frame. The rope to which the tool 
is attached passes over a pulley at the top of the 
standard, thence down to one placed on the mid- 
dle of the lever, then to another near the fulcrum, 
and ends on a large drum immediately above. In 
the centre of the main shaft is an arm of about two 
feet in length; at each revolution this arm im- 
pinges upon the lever, which is thereby lowered 
and the tool raised, and as the arm passes the end 
it is released and ascends with a rapidity varying 
with the weight of the tool. In the machine on 
exhibit the tool had a fall of two feet, and it only 
had to overcome the friction on the rope and the 
weight of the lever. The drill reduces the rock to 
a fine state when it is removed, and an iron tube 
with a valve in the bottom is inserted and removes 
the dirt. Attached tothe machine is shown an 
apparatus for driving by horse-power, 

When it is desirable to sink a well through a 
stratum of clay or sand in which no rock is found, 
a boring tool or auger is used, with edges of steel, 
sharp and chisel-shaped, and so bevelled that when 
turned it cuts into the earth, removing a piece the 
size of the pod of the auger. These augers are 
made in sizes of from six to thirty inches in diame- 
ter. 

The exhibit shows a practical working of the 
machine, so that those interested in artesian wells 
can study the details of its construction and opera- 


tion. 
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STEAMBOATS FOR NEW YORK EXCURSION 
TRAVEL. 


The immense excursion travel, developed in this 
vicinity during the past three years, the numerous 
‘appalling steamboat disasters, and the disrepu- 
table condition of the present fleet of excursion 
steamers, have led to the formation of a monster 
steamboat company, which proposés to revolution- 
ize the whole water-passenger traffic of New York 
as speedily as its boats can accommodate it. The 
movement matured on the 27th ult., in the com- 
pletion of articles of incorporation for the organi- 
zation of the ‘‘ Iron Steamboat Company,” and the 
papers were filed in Freehold, N. J. The capital 
stock of the company is put at $10,000,000. It is 
to be divided into 100,000 shares at $100 each. 
Some of the incorporators have subscribed $100,000 
each to the stock, and other subscriptions have 
been received amounting to $800,000. The in- 
corporators are John Roach, of John Roach & Son, 
of the Delaware River Iron-Works and Shipbuild- 
ing Company; Charles H. Cramp, of William 
Cramp & Sons’ Philadelphia Shipbuilding Com- 
pany; Joseph C. Ferguson, Philadelphia; Nathan 
G. Miller, Bridgeport, Conn.; George 8S. Scott, 
banker and broker, New York; Washington E. 
Conner, banker and broker, New York; Samuel 
Carpenter, general passenger agent Pennsylvania 
Railroad; Charles E. Quincy, banker and broker, 
New York; J. B. Houston, president of Pacific 
Mail Steamship,Company; James D. Smith; 
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banker and broker, New York; Alfred R. Whitney, 
iron merchant, New York; W. J. Hutchinson, 
banker and broker, New York; and Rufus Hatch, 
banker and broker, New York. The business of 
the company is to be conducted at Long Branch 
and New York City. 

It is proposed to build a fleet of 30 excursion pas- 
senger boats wholly of iron and steel, each boat to 
be divided into not less than 12 water-tight com- 
partments, thus making them both fire-proof and 
almost if not absolutely safe against foundering in 
case of being disabled by collision or otherwise, 
They are to be of suitable capacity for both freight 
and passenger traffic on the Hudson River and in 
New York Bay, Long Island Sound and other 
waters, and are not to draw above eight feet of 
water when loaded. Their construction will be of 
the best materials. They will be warranted to be 
of such strength and seaworthiness that they can 
be sent to Savannah, Charleston, New Orleans and 
other Southern ports in the winter season, when not 
required for excursion use. They will be provided 
with improved machinery, compound engines, steel 
boilers, electric lights, and every appliance and 
species of apparatus now known for insuring com- 
fort, speed and the safety of life. Thespeed of the 
boats is to be not less than 20 miles an hour, in 
which respect they will rank with the new Hudson 
River boats. It is proposed to build eight or nine 
boats at once, so that they may be ready for next 
summer’s business. Building will be continued 
until a fleet of 30 vessels has been constructed in 
readiness for the immense traffic expected during 
the World’s Fair of 18838. 
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NORFOLK (VA.) WATER WORKS. 


The new pumping machinery in the above works 
was tested on the 14th ult. It consists, according 
to the requirements of the contract, of one ex- 
panding and condensing engine, with a capacity 
to pump two million gallons in twenty-four hours; 
one high-pressure engine with a capacity to pump 
two million gallons in twenty-four hours; to be 
arranged so that they can be worked together or 
singly. 

To give a fire pressure of oné hundred and 
thirty-three pounds to the square inch with the 
steam-pressure at forty pounds, 

The speed of the piston not to exceed 110 feet 
per minute. 

In the building is also a small Worthington en- 
gine or pump for the purpose of feeding the boil- 
ers with either hot or cold water, as occasion may 
require. { 

In additicn to these pumps one has been put up 
at Lake Lawson, witha capacity of 2,000,000 gal- 
lons, with two water-plungers fifteen inches in 
diameter, with fifteen-inch stroke and fourteen- 
inch cylinders. 


by twelve feet in size, put up by H. R. Worthing- 
ton to supply power for the new pump, and a new 
pump well is being constructed at the sanie place. 

The new pumps have an aggregate power of 
4,000,000 gallons per day. Only one of them is 
required to supply the city, but in case of 
necessity, with the use of the old Worthington 
pump, 5,000,000 gallons per day can be thrown 
into the pipes. 

The test was entirely satisfactory to the Water 
Board and to the citizens. 

The present Board organized on the 24th of 
January, 1880—J. H. Calrow, chairman; George 
W. Dey, treasurer, and W. W. Chamberlaine, 
secretary 


The Engineer is Mr. Wm. Wright; Registrar, 
Jno. R. Todd. The machinery was erected by F, 
J. Smith, agent of H. R. Worthington. G. W. 
Duvall & Co. furnish the pipe. 


The Official Gazette contains a 
and Kacosboe Raiens ot eel ie 
17th of November next at the instance of 
Manufacturing ry, of 


the 
Springfield, Mass. 
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PERSONAL. 


Mr. W. F. Merrill is appointed General Superin. 
tendent of the Missouri, lowa & Nebraska. He jg 
also Chief Engineer and Superintendent of t)\. 1,. 
ledo, Peoria & Warsaw, both roads beiny 
trolled by the Wabash, St. Louis & Pacific, 

Col. Rudolph Fink has resigned the office of Gen. 
eral Manager of the Selma, Rome & Dalton road to 
take the same position with the Mexican (+ntra| 
railroad, with headquarters at the City of Mexico, 
Col. Fink has not been long with the Selma road. 
having previously for some time been General 
Manager of the Memphis & Little Rock. 

James H. Rees, Esq., of Chicago, who was a 
well-known and reliable land surveyor during the 
early years of that city, but for the past twenty. 
five years one of its principal dealers in real estate, 
died last_ week, _The Times remarks that his death 
‘*has caused a vacuum it will be difficult to fil], 
The fraternity deeply mourn him, and the city a 
large has lost an upright, sterling citizen.” 


con- 


CORRESPONDENCE. 


ERASURES FROM WATER-WORKS LIST. 
Dover, N. H., Sept. 27, 1880, 
EpiToR ENGINEERING NEws:; 
Reading, Mass., has no water-works of any kind. 
Watertown, Mass., has been talking of water- 
works for a long time, but has none yet. T. A. 


LOCATING A MERIDIAN LINE. 
PirtsrorD, N. Y., Sept. 28, 1880, 
EptroR ENGINEERING NEWS : 

Permit me to offer a few suggestions in the na- 
ture of friendly criticism, on Prof. Davis’ simple 
method of locating a meridian, as reported to ‘The 
Michigan Association of Stirveyors and Civil En- 
gineers,” at Lansing,’ March’25,tand published in 
ENGINEERING NEws, Sept. 11, 1880. 

After giving a diagram of certain circumpolar 
stars, he says that lines connecting certain stars in 
the diagram. intersect at 13’ 4” from the pole, 
without intimating that such intersection is ata 
varying distance from the pole ; and also in not 
intimating that lines drawn from different lati- 
tudes to that intersecting point will make different 
angles with the meridian. ; 

Then, after directing how a plumb line should 
be suspeneded, he says: “ the line so as to 
cover the place the pole is juc ‘to occupy.” 

He then gives directions how stakes may be set 
by lights; and by daylight the bearings from the 
stakes to the plumb line may be taken, and the 
average of these may be regarded as the bearing of 
the meridian, That is, a number of stakes may 
be set by guess for a meridian, without anything 
definite to correct from, and the average of them 
may be taken as the bearing of the meridian. 

L. L. NICHOLS. 
SHARPEST ALLOWABLE RAILROAD CURVE. 
TRON AND STEEL WORKS OF THE } 
: CamsBriadRon Company, p 
_ JOHNSTOWN, Pa., Sept. 28, 1880. | 
EpitoR ENGINEERING NEws : 

I notice in your issue of September 25, an inquiry 
about the sharpest allowable railroad curve. | en- 
close a. sketch, which it is not necessary to publish. 
showing one of our curves which is in use constant- 
ly night.and day. As will be seen it is a curve of 
46° 38’, having a radiusiof, 123 feet. On it are two 
switches, one at the and one at about 100 feet. 
It has little or no elev on account of the frogs 
being on the high side. It is laid with steel rails 
of 67 Ibs. to the yard. It has a third or guard-rail 
for a portion of its length on the tow side. The en- 
gines used tomove freight are ‘‘Baldwin's” make, °f 
56,000 Ibs. weight, with three driving-wheels on a 
side and no truck. 

varies very much; but, as 


The speed, of 
owing to the momentum ™ 
quired to round such a curve. 
» This is not by any means our heaviest curve 
but is the heaviest one ower which any degree of 
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tonnage is carried. These hetienaives goetunat 
two curves of at most 90 feet radius quite frequent- 
] 
"hs gauge of our wide track is four feet nine 
inches, that of the engines four feet eight inches. 
Very truly, yours, RR. P. Fre.p, 
Ass’t Min. and R.R. Eng. C. IL. C. 











INVERTS OF SEWERS. 
WaAsHINGTON, D. C., Sept. 27, 1880. 
EpiToR ENGINEERING NEws : 

A correspondent. of the News wants to know 
what provision is made to protect the inverts of 
brick sewers from scour. In answer thereto I 
send sections of brick sewers as laid in Washing- 
ton. 

No. 1 represents a section of the boundary street 





sewer, which is now under construction, the in- 
vert of which consists of a cradle of concrete, on 
which is paved trap-rock blocks, bedded in Port- 
land cement, to a height of three feet, the brick- 
work rising therefrom as shown in the section. 
No, 2 represents a section of the egg-shape sew- 





cof and above the size of X15’, the invert 
of which is of trap-rock, bedded in Portland ce- 


ment. 
No. 3 represents a section of the egg-shaped sew- 
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consists of terra-cotta pipe, split longitudinally, 
and bedded in Portland cement. 


Respectfully, etc., D. E. MeComn. 


EARTHWORK COMPUTATION, 
ANN ARBOR, Mich., Sept. 24, 1880. 
Eprron ENGINEERING NEws : 
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the s ontiennaties of earthwork I will offer the fol- | 
lowing formula, which has in actual practice been | 
found very convenient. 
formula in. another form, and so arranged that 


the labor of calculating quantities is reduced to a} 


minimum : 


1 
Volume = md [i + % ¢,) (d, + d’,) +(e + Ke,) (ay + @s) | 


+ 34 wih, +h’, + hy + hy). 
Here | stands for the length between two sec- 


tions ; the subscript numbers 1 and 2 denote quan- | recently made by Mr. C 
tities belonging to the respective end sections ; ¢ = | Engineer at Port Eads, on my 
centre height ; d and d’ = distances out on left and | 


right ; h and h’ = side heigths on left and right. 
As the slope does not enter as a factor, the 
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with the exc cntteniet the Aqueduct and Reservoirs, 


| The District authorities have no control of the use 
It is the prismoidal | 


of water in the various departments. 
C. L. FREEMAN, 





NOTES UPON THE JETTIES. 


Orrice, Misstssipp! RIver IMPROVEMENT. /} 
KASKASKIA, Ill., Sept. 25, 1880. | 


| Eprrork ENGINEERING NEws: 


I beg space to reply to the following criticisms, 
. Donovan, U. 8. Assistant 


‘**Notes Upon the 
Jetties,” 


ist. Mr. Donovan objects to my prediction that 
the consolidation of the jetties will enable them to 


formula is as convenient for measuring incomplete | maintain a channel over 30 feet deep, wholly by 
and gulleted work. An example will show the | the action of the current and without dredging. He 


little caleulation required. The form is easily re- | 
membered, and, as all the quantities are added, the 
liability to error is reduced : 

Sta. ¢ és 


5.2 
72 1398 °* 144 











ad 13 w= 12 
+ igo 98 2913 

28.2 40.2 5.2 266.4 
10.3 12.5 5.6 502.5 
-_-—_- 8.6 290.5 
B46 2010 10.2 -—- 
282 804 Se 1059.4 
=—_—_—: 402 29.6 50 

290.46 ——- 9 — 
502.50 ——- 6)52970.0 

266.4 

27) 8828. 3 
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There is less work needed than in taking out 

corrections from tables. Some of the steps here 

written at length may be taken mentally. For 

convenience I should prefer to arrange the field- 
notes thus : 

8. e. d. _h. 

™ 2 2 


+e. os BT. 
The quantities to be added together will now 


come under one another. Cuas. E, GREENE. 


WASHINGTON WATER WORKS. 
Wasuineton, D. C., Sept. 27, 1880. 
Eperor ENGINEERING NEws : 

The water works in this city and Georgetown 
are partly maintained and controlled by the gen- 
eral government, and an explanation may be of 
imterest to your readers. Colonel of Army Engi- 
neers T. L. Casey has charge of the Washington 
an and Reservoirs, for repairs of which 

$20,000 annually. The 
water pecs age ci of the. District of Columbia is 
under Engineer (Army) Commissioner W. J. 
Twining and assistant R. L. Hoxie. The office is 
controlled by a Water Registrar, T. C. Cox, an in- 
spector, and tapper of mains. The works are not 
self-sustaining, and look to Congress. The annual 
report of the Water Registrar was submitted to the 
Commissioners yesterday, and he says the depart- 
ment is getting out of debt, and he thinks the 
water rates can be put back at the old figures, as it 
is not incurring any new debts. ‘‘ But,” says he, 
“the most embarrassing thing the department has to 
contend with is the insufficient water supply, and I 
think if Congress can be persuaded to rem- 
edy this evil by taking prompt action this 
coming winter, this trouble will be stopped, for 
with the completion of the dam at Great Falls, the 
citizens of Washington and Georgetown, D. C., will 
have less reason for complaint than any city in the 
Union.” He recommends a 30-inch stop-cock fora 
blow off in low ground, at an estimated cost of 
$1,800, and $3,000 for additional pumping machin- 
ery for high service. These estimates go to Con- 
gress to get means to make the improvements, 
as the expenses and interest upon water bonds 
more than consume the income from water rents, 


But as I said in a former letter, it will be hard to 
get Congressmen to see the utility of expending 
Government funds to carry out these recommenda- 


| 





says the consolidation was essentially completed 
| early in July, and intimates that this depth was defi- 


cient July 30,and had to be fully secured by dredging. 


Mr, Donovan would have made his facts clearer if 
he had stated that several hundred feet of the para- 
pet, about four feet high on the top of the concrete 
capping of the east-jetty, is not yet finished. This 
parapet is designed to prevent the waves from 
sweeping the material of the reef, immediately east 
of the east-jetty, over that jetty into the channel. 


|The consolidating works will not be essentially 


completed until this work is finished. 

By a singular coincidence I received froma 
friend in Washington, by the same mail which 
brought your journal, a synopsis of Mr. Donovan's 
very interesting report to the Engineer Depart- 
ment, dated Port Eads, July 15, 1880, in which I 
find the following paragraph: 

‘*The 30-foot channel near the end of the jetties, 
which was very narrow on May 22, and was main- 
tained during the year by considerable dredging, 
has increased in width since that date, so that on 
July 1 it was 230 feet wide in its narrowest place. 
This rapid improvement was no doubt caused by 
the building of the last 140 feet of concrete blocks.” 

This was written by Mr. Donovan about seven 
weeks after my ‘‘ Notes on the Jetties ” were pub- 
lished. A decided harmony evidently existed in 
our views as to the beneficial effects of the consoli- 
dating works, when he wrote this paragraph, and 
I am filled with surprise at the remarkable change 
of opinion which seems to have come over Mr. 
Donovan. 

2d. Mr. Donovan finds fault with me for stating 
thai there has been a deepening of 1.1 ft. imme- 
diately seaward of the jetties from 1875 to 79, and 
declares : 

“ This subject has been treated in several of the 
later official reports, and the fan-shaped area con- 
taining 144 square miles is given therein, and over 
this area I find, by careful determinations, that 
there has been a fill of 1 foot from June, 1876, to 
June, 1880.” 

Mr. Donovan should remember that this fan- 
shaped area (laid out by Capt. Brown) takes in a 
width of 1,500 feet to the east and 1,000 feet to the 
west of the jetties that is not in advance of them, 
but which lies to the east and west of the river's 
discharge, and which constitutes fully two-fifths 
of the fan-shaped area referred to. It is as 
unfair tv include this area when considering the 
question of re-formation of the bar as it would be to 
bring in the shoals that have formed on the sea 
sides of the jetties. It is by including this area 
and averaging the whole that Mr. Donovan is able 
to show a fill of one foot. My statement was based 
upon the investigations and statements of Mr. 
Corthell, and referred solely to the alterations of 
the sea-bottom in advance of the jetties, and which 
is swept by the river's discharge. Third and last, 
Mr. Donovan says : 

“The statement is also made, that at the head of 
the Passes the 30-feet channel is now 450 feet wide, 
etc. This is true for a certain area, but the idea 
is conveyed that this is the available channel from 


tions, simply because the departments are using | the main river into the pass, whereas such availa- 
As it, appears from your correspondence that|, water free from the mains. The Government built | depth is but 28.8 feet. That the channel dimen- 
quite a number of your readers are interested.in ' the works, and turned them over to the District, ‘ sions given by Mr. Schmidt were limited in extent 
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he very well knows; then why cover up these| The followi sketch " 
facts which are well known, while positively as-|0f support vot J DOO eo Toe ee 


serting as facts others whose basis_is uncertain?” | y ,yi, ; t 
I think Mr. Donovan, as well as. all intelligent and the axis going in the direction of the grav- 
readers, understood me as referring to the depths | ity. The origin of the co-ordinates lies in the left 
; abutment; the girder has ts on the abutments 
of channel through the works of improvement at . ; ee 
and in the crown. Its middle line is a plane curve, 
the head of the Pass, and not to the depths in the | 7, plane of this curve must be also 
river above them. He admits that the width and | 


symmetry and plane of forces of the girder, 
depth as stated do exist, but he ‘‘coversup” the | order that all forces cafi be reduced to it, and that 
fact that the depth of 28.8 feet, to which he refers, 


the line of — become = — curve as 
is that of the natural bed of the river a quarter of a supposed. en, as it is known, forces act- 
mile above the works, As the gauge at New Or- 


ing in a cross section can be reduced to a ie of 
leans on the date of his. survey indicated a stage of 


moments and a resultant. If the cross m. is 
symmetrical to its middle line, the plane of the 
only 614 feet below high water of 1874, Mr. Dono- 
van covers up the fact that the actual depth was 


couple will be ee to the plane of the 
cross section, and the plane of all the cow will 
coincide with the plane of the middle line, 
about two feet greater than 28.8 feet, be- 
cause the plan to -which his soundings are 


If, 
further, all forces act in this 
referred was then about’ that much lower 


the abutment joints, 




















lane, the resultant 
above mentioned must fall in it. The middle line 
and the line of su lie then in the same » 


Be 







ts the. line| member, and will decrease and increase in the 
line | same ratio as the second member, and M becv mes 


a maximum or minimum, when it is: 
I l 


2fe—9')—Wo 
Sas 2 RR 


2 2flea 

15 afae ly 
It is yet to find the position of the load corre. 

sponding to &. To this purpose let the distance 


x — @ be covered with a load from x to :, and 


= 0, or 
t 


Pee eee eee eens 


§ 

the = G@ decomposed in its components. Then we 
x 

will have a series of the form 








: : . 41 41 Aa Ag 
than the surface of the river. If he had no nee -eypateagay gn pone caarg te a, °f a9 ya ws af a4 ly g 
desire to ‘‘ cover up facts” and place me ina false; The loads are the weight of the girder and +2 G x 14 
, oe r 2fl a 2fl 
position, he might correctly say that I understated | moving ees — reg es, over = girder on ee po 
the depths through the works at the head of the oo wee eg eta ee eer am2tzi—g )—lyg 
Pass fully three feet, as the least central depth % H, = the horizontal reactions of the abut-|........4 2 @ si ae 
shown on his own survey is 38.8 feet. And, as the .. An , I 
surface of the river at the time named was two feet = the span. s ’ g 
: : = the arrow, or the ordinate of the crown of 2fail—g )—lyg 
higher than his plane of reference, he might truth- id. a It shall be at th time th a 
fully add that an “available channel” did actually | (rdinate of the bow ne ne eM) oe Fann ag agr eS 
exist between the river and the Pass of even great- 


> G = the sum of the loads between the miirked 
o 
limits, that is, from point o to point a. 
z ° 
g = the abscissa of the point of application of 
o 


er depth than was stated by 
Your obedient servant, 
Max E. Scumipt, C. E., 
late Chief Assistant Engineer, South Pass Jetty 
Works. 






the > @. 
o 
M = the sum of the monients of all external 
stil 
forces in the point x. Then it is: 





BOW. -GIRDERS, WHICH DO NOT CHANGE 
THE SIGNS OF THE MOMENTS, THE 
LOAD RUNNING OVER THE BOW, 





BY E. WERDER WELKER, PHILADELPHIA. 





Theory and prectice together have perfected the 
construction of beam-girders to such an extent 
that improvements and economy of material can- 
not be expected in them, while the theory and con- 
struction of bow-girders have been nearly quite 
neglected; althou a frequent] re advant- 
azes not obtained in’ the beam r. It is cer- 
tiinly not in every case that the bow-girder should 
be preferred to the beam, for in a a of 
cases the beam is the only possible sohition, but it 
is also certain that an economy of material 
could be obtained in many cases by the employ- 
ment of. the bow, and that only the want of 
acquaintance with the proper construction of the 
latter is the otstacle. ‘In England, France and 
Germany it is believed that, in this way alone, can 
improvements in the construction of girders be 
made. This theory. as to bow-girders, is the most 
ae studied in the countries named at the pres- 
ent : . 

I will endeavor to contribute to this theory by 
giving a fewinew pe on the subject. I will, 
further on, show that, by moving loads, we can at 
our discretion choose such forms that the moments 
in any point of the girder become either only posi- 
tive or negative, or negative and positive together, 
the load moving over the bow ; and that, by sta- 
tionary loads, it is always possible to find a 
form, which gives only compressions or tensions, 
and no'‘moments. If we bear in mind that the mo- 
ments and the horizontal ‘reactions can be dis- 
tributed either over the chords or over all the mem- 
bers of the girder (stiffened bows, suspended 
bridges), and that both forces, moments and reac- 
tions, can, at will, act together or ee, in 
any member of the construction, according to the 
disposition of the members, a vast field of combi- 
nations and solutions is given;. which is only 
bounded by practical.co: 

I will in the following only consider girders with 
joints in the abutments and the crown, in order 
that the horizontal and vertical reactions of the 
abutments can be calculated without the aid of the 
elastic line. Providing there are joints, the calcu- 
lation of all the forces ‘becomes very easy; their 
variations are as easily explained-and remembered 
as by beam-girders, and in matters of ¢alculation 
the laneneth r is not entitled to any more consid- 
eration than that allotted to the bow, as will be 
PTh soa of the puapesbh them bein 

e@ arguments . 
based upon the maximum and minimum of the 
moments and the positions of the load inducing 
them, I will recall, ee eee my subject, the 
method, whereby can be found this maximum and 
minimum with some lines without calculus. 
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The members of this series represent the increase 
of M from 


Sead Mde Snastanwioateetaidioreatas €° 10 this 
limit, force and resultant are equal, and g be. 
comes &. Ifthe load covered a larger part Of the 
distance « — 5 above &, the increase of M would 


be again finite but of and M should 
decrease. To make Ma = or minimum, 


therefore, the load must cover the distance  — | 
from @ to é and ¢ itself is the abscissa of the point 
sought. 

‘ &€ can be easily graphically. It is 


constructed 
the on the X axis of the intersection of 
the two chords, BC and Ay. 





Fie. 2. 
Then we have for the point of intersection of AB 


and BC, § 5 = m, and (l— &)f = m, and with 


¥ 
this the abscissa uf the point of intersection 
e= Ee the same expression as above 


ee 
The position of the load being given, the point 


0 
for which M a or minimum 


becomes a maximum ! 
-|can also easily be found by reversing aforesaid 
construction. 


If the load covers a of a smaller 
than é, the second of forn 5 is posi- 
tive; if a part than ¢ is covered, the sec- 
M is & maximum 
girder, a minimum, 

with load. 
_M minimum can 
_ girder, and it is 


is neither 


eli art of th 


2 
=| 


=: 
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is 
or 
in 
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have always on both sides of the crown-joint differ- 
ent signs, But M d also on the i of 
the mov load, through this position such 


values of M can be found that against the above- 
mentioned law the moments do not change their 
sign in any point of the girder, the load running 
over the bow. To define these conditions under 
which the en errs , ie Sano 

d passing over irder—is em. For 
tbat purpose be constructed for each point in the 
girder that position of the load which makes Ma 
maximum in the considered point. We could 
then calculate in aid with formula (4), 


x «x : 
M = Qu-2G (@e—g )— Hy, 
the values of M maximum in‘‘each point, if x, y 
were given. But sudpose 2, y were not given an 


we chose them so, that M maximum becomes zero 
in each point. We would find by formula (4), 


x x 
M max. = 0 = Qe—=G og, )}—Hy, 


values of: y, which make M maximum in each 
point of the girder equal zero, But if the maxi- 
mum of M is zero in each point of the girder all 
other values, which M can reach, must be nega- 
tive, because they must be less than the maximum, 
which isitself zero. We will find, therefore, a curve 
of the line of support, for which all values of M are 
negative. For uniformly distributed load the 


neral form of these curves is the following. They 
fave asaddle by the crown-jaiat 





Fig. 3. 


The same considerations applied to the minimum 
of M give a curve, for which all values of M must 
be positive, because must.all be greater than 
M minimum, which will be zero in each point of 
the girder. The calculation in this case is also 
made by the formula (4), 
- xz ax 
M Minimum = 0 = Qe —> G (@—g )— Hy. 


But in both cases of maximum and minimum it 
must be well remembered, that to each # another 


position of the moving load belon to 
the desired M maximum and M um, 

The ral form of the curvesof M minimum 
for u distributed load is an ogive. 





Fig. 4. 


By a given loading it is possible, at our choice, to 
have the moments n i i i 
Y of the line of sup 


all the Y°s between these two values of Y maximum | has 


and Y minimum give peers and negative worths 
of M in each point of the girder. 

Bat moving loads the stipulation M maximum 
or M minimum equal zero is not practicable. 
stead of it the stipulation, that M be zero in each 
point takes place. The formula : 


M=0= Qu—>'G (9. Hy 
o 


F 





aS line of support one ne net. the form 
which we are just seeking. t by taking any 
curve—the best a@ common —and 


construct on it the required tions of the| 
load; as with these positions we calculate fepesent, | 


mately) M maximum or M minimum, and we wil 
so ol a@ curve, which is nearer to the sought 
one than the first. In i i 


this curve, just found, the Saaitiona oF the toed | 


and recal: M maximum.or M minimum, 
we find a asoeia approximation, etc., etc. It will 


not usually be necessary to repeat the above ope-| and 


ations more than twice. 





CONSTITUTION OF EARTHS, AND SLIPS IN 
CLAYEY SOILS. 


TRANSLATED BY LIEUT, F. A. MAHAN, U, S. ENGINEER 
CORPS, PITTSBURGH. 








UFrows an ee in the “ Annales a fom et Coan” 

April 20, 1880.) : 

The presence of clay in the slopes of a cut or fill 
may cause slips of a special. sort, which have 
occupied the auction of engineers for a long time, 
and which ren end oer more now that the con- 
struction of has made it necessary to 
move large quantities of earth. Asa general rule 
these slips can only be prevented and repaired at 

t expense. It even that the difficulties 

ve been such that it was impossible to overcome 
them, and the original line laid out and the ar- 
= at first made, have had ta be aban- 


Vauban had to struggle against these difficulties 
in fortifications. He merely pointed them out 
without clearly ae their causes, and 
a giving any definite means of opposing 
them. 

Girard also met them in making the cut in the 
Saint Denis Wood for the construction of the Ou 
Canal. He observed the slips with more care an 
attributed them to the oozing out of water at the 
surface of thin la ofclay. In his view these 
layers of clay, when they = toward the cut, 


t know 
is an article published in 
In his article this engineer eh 
oppose the idea of the xistence of 


is of the united 
wea by Girard is not the 


equilibrium takes place along a curved surface, the 
section of which, made by a vertical plane in the 
direction of motion, isan arc of a cycivid, or of a 

curve of this family. 
In an article published in 1851, M. de Sazilly, 
the observations of M. Collin, and 











slips which take placein clayey earths are due to 
the action of water and toits penetration into the 
mass. Hence we must study most carefully the 

in which this penetration takes place. 

sion of Earths.—Earths are made up of 

particles more or less fine, more or less close to- 
gether, and having, to a greater or less degree, the 
property of sticking to each other. 

hesion varies very much with the nature of 
the earths. We know that the elements which 
compose them are almost exclusively silica, lime 
clay. Cohesion seems to be nothing or very 
weak in silica ; weak, but existing to a certain ex- 
tent in lime ; highly developed in clay. 

The particles of which earths are made up have 
voids between them th h which water can en- 
ter and circulate. This faculty for penetrating 
and on thé less as the particles are 
smaller and adhere more closely. It is well de- 
veloped only in earths made up of large grains 
and more especially when their grains are 
siliceous. When the grains are small, even 
when no cohesion exists, it is almost nothing. 
This is why very fine sand is, so to speak, imper- 
meable, and is used to make perfectly tight coffe: - 





Hence the permeability of earths is due only in 
very rare cases to the voids existing between the 
particles. 

The cohesion of the particles of the same earth 
varies with the degree of its dampness. A pure, 
very fine sand, without cohesion when dry, ac- 

uires it to an appreciable extent when moist, 

he same holds for calcareous and clayey 
earths. On the other hand. beyond a certain de- 
gree the cohesion becomes less when the quantity 
of water mixed with the mass isincreased. It may 
even cease to exist, and it is thus that earths take 
the consistency of mud and even pass to the liquid 
state 


The permeability through the voids between the 
particles varies in like manner with the cohesion. 
A sand-permeable when dry is much less so when 
it reaches a certain degree of dampness. 

Definition of Seams.—When the perticles com- 
posing earths are endowed with cohesion, the 
group themselves and form fragments of which 
the consistency approaches that of solids. This 
grouping in masses is made more or less easily, and 
is controlled by different laws, according to the na- 
ture of the icles. It involves a special mode 
of division of the mass, which may be then crossed 
by fissures of which the continuity, regularity, 
extent and opening vary with circumstances. 


These fissures were pointed out in clay by M. de 
Sazilly, who called them cleavage planes. But 
this ex ion does not seem to be strictly cor- 
rect. It only indicates a tendency tow sep- 


aration, whereas in most cases the seperation is 
complete. We have heard workmen call them 
scams, and we think this name better. Quarrymen 
give the general name of seam to fissures nor- 
wal to ‘the planes of stratification, formed in 
stratified rocks, and the divisions in earths are 
much like those in rocks. Hence it is proper to 
give them the same name. 

Mode of Forming Seams.—The faculty of form- 
ing seams does not exist in earths between the par- 
ticles of which cohesion does not exist. It appears 
however when cohesion begins. Dry earths in a 
state of dust never have seams, but it is easy to 
show their existence in mold and even in fine 
and very pure sand, however little moist it may be. 

According as cohesion is more or less great, 
seams are formed under different conditions. They 
are —_ slightly marked, continuous and generally 
vertica’ 


CS ae as in earths 
where silica is predominant. are more pu- 
merous, more marked, but still 


: a continuove 

and generally vertical in earths of medium consi: 

ency, as in those where lime is predominant. 
are very numerous, wholly irregular, and 


may be v a marked in earths which are 
aah saute tend clay. 
Part Taken 
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trary, it is caused almost exclusively by the suc- | molecules are 
cessive opening of seams, reducing the mass into without a certain amount of water being inclosed 





displaced. The seams do not close | sheet that follows the general 





Oor. 2, 1889. 





surface slope of the 
the water does not 


mass. If this flow be 


smaller and smaller fragments until the division in the mass where it travel around under the in the u layer. If t be difficult, it : 
becomes sufficiently fine to convert the earth into | influence of the motions of and | rest there and rae toa certain height in the peal 
mud or to make it altogether liquid. swelling. The incompressibility of this water may | But if the dampness and rains be not too porn: 
The passege and stay of water in the seams of | have some influence on the nature of the motion, | ent, it disappears quite rapidly, a part evap! re on 
argillaceous earths are shown by a bright film | which, instead of bei simple oscillation, may | through the seams, and a part flowing off thro ee 
coating the sides of these seams and by threads and | be accompanied by a e Setactnnet of the | the eminently permeable layer. mg 
even pockets of water found in these earths when | molecules. This jacement, small at first, may| Thesheet of water existing in this layer protec 
a cut is made therein. This bright appearance of | become very sensible as it 1s After a/ the clayey mass by always keeping the arte 
the sides of the seam differs essentially from that | while the relative of the molecules seams could only be opened after hone 


be entirely changed. 





presented by the sliding surfaces of soft clay. We} 
may say that both of these surfaces have a soapy | 
appearancee, but in spite of this resemblance they | 
are easily told apart. The sliding surfaces are reg- 
ular, smooth, sometimes striated, whereas the | 
sides of seams are irregular, mamillated and show | 
no signs of streaks when opened in earths where | 
no movement has taken place. 

Seams are, moreover, in most cases, the cause of | 
the permeability of earths. This permeability de- | 
pends not only on the number and width of these | 
seams, but also on their direction. Thus, in earths 
where lime predominates and where seams are | 
continuous and regular, the permeability will be | 
greater than ia argillaceous earths, because the 
more numerous and open seams, under equal con- | 
ditions, are more irregular and less continuous. | 
What also helps to make argillaceous soils less per- 
meable is the property y by clay of enlarg- | 
inz under the influence of moisture. In conse- 
quence of this property seams may close up when 
water comes in. Seams in closing may even dis- | 
appear entirely on account of the strong cohesion 
of clay which works together under the action of 
pressure, and the new seams that open during a 
new dry spell do not necessarily occupy the same | 

laces as the old ones. Thus penetrability depends | 
both on the size of the particles that compose an 
earth, on cohesion and on its faculty for shrinking. 
It is greater for earths made up of coarse particles, 
as cotesion is less. It is greater for earths made 
up of fine particles, as cohesion is greater, and as 
the earths are subject to greater shrinkage. On 
the other hand permeability depends moreover on 
the direction that the seams may take, so that in- 
stead of increasing indefinitely with cohesion in 
earths made up of very tenuous particles, it will 
decrease beyond a certain limit in proportion to 
the irregularity of the seams. 

Seams also allow the air to circulate through the 
masses of earth and hasten their drying, Through 
them the roots of plants develop and seek, often at 
great distances, the water necessary for growth. 





The presence of water preserved in seams of argil- 
laceous earths often determines the formation of 
those white roots that may reach a great length. 
The existence of these roots is not prolonged ap- 
parently beyond the time necessary to accomplish 
their function, which is to supply water to the 
plant during the dryness of summer. When rains 
come and the seams in the clay are closed, they 
are crushed and die. Their remains then produce 
those matters having a vegetable appearance; 
which may be compared to fern leaves, of which 
M. de Sazilly mentions the existence in the cleav- | 
age planes. The observation of roots in various 
stages of decomposition leaves no doubt in our 
mind on this point. 

Finally, seams lessen the consistency of the earths 
that they cross. When they are extensive, regu- 
lar, continuous and persistent, they form true pre- 
existing surfaces of separation, which, under cer- | 
tain circumstences, may have a great influence on 
the stability of the earth. It is these seams, gen- 
erally vertical in the mold or vegetable earth 
found at the surface of the ground, that allow the 


method of working by breaking off large masses. 
It also cannot be denied that they facilitate work 
with the pick, and that if the skill b 


y 
certain earth workers is due to their strength and 
dexterity. it is also increased by their aptness in 
seeing the direction of the seams and in making 
use of them in their work. 

Effect of the Penetration of Water into Clayey 
Earths.—If we studied more carefully the conse- 
quences of the penetration of water into clayey 


| mass, slightly seamed calcareous marls, slight 





damp. 
This is perhaps the cause of | dry spells, if the sheet of water were dried up and 
remained — dry. 

A marked sheet of water at the curface of sepa- 
ration between the slightly permeable earth and 
the clayey mass only exists where there is a layer 
of eminently permeableearth. If this latter layer 
do not exist the water remains in the seams of 
the slightly earth without flowing on 
the surface of the clayey mass. It only disappears 

; ess 18 propagated 


the up-turning presented by certain clayey masses, 
and of the ceenerteabie pel i with which 
sand, gravel, marl and clay are di through 
it. 
These successive reactions of the different parts 
of clayey masses against each other, every time 
that wet follows dr form a sort of elasticity. 
But this elasticity te exists when the mass is 

held up on all sides. the OEP Om. O08 side be Seroatt tas thal but dryn 

gone, the elasticity normal to zone where the the slightly permeable earth and acts on 
support is wanting is destroyed. introduction | the clayey mass seams to be opened in 
of water into seams, instead of causing a reaction, | it. ater coming after this, having passed 
gives rise to a motion toward. the eee this | through the seams of the ey permeable earth 
motion being caused by the swelling of clay | penetrates into the seams of the argillaceous mass 
and by the hydrostatic pressure in the seams. | and causes the clay toswell. The seamsare closed 
This motion may cause a general ex ion of the | and the mass again becomes impermeable. The 
mass, giving it greater opportunities for disintegra-| water then remains in the seams of the upper 
tion ; it may cause more especially the opening of 


layer, its level in them rises, reachin; 
a seam along which the separation takes place. In | surface of the ground, and as the seth ean only te 















this case the separated mass remaims solid and/|drained by eva it necessarily remains 
moves in a body. : de for; siderable On the other hand, 
It follows from what we have said on the consti- reacts ey mass, the 
tution of earths, that the beginning of all disag-| hy its increased 
tion, and consequently of every slip in clayey in seams open 
earths, is the opening of seams under the action of still further, and make the water 
hydrostatic pressure. If we wish then to investi- 
| gate the way in which these slips are produced, we . lates within the seams 
must not imagine a clay more or less softened and mm it test more particularly 
consider its tendency to crush under the weight of | in sand therein and even 
the upper masses, but we must study the way in | fdtm sheets there. But these veins of sand are not 
which the seams are made and open. The t | very continuous as a rule; -the sa itself is more 


was the starting-point of MM. Collin and de Sazilly, 
and on this account their theory is defective. At 
least we think that the remainder of this article 
will show it. : 

Classifications of Earths according to their Per- 
meability and Penetrability.—When we study the 
causes of slips in clayey masses, we are led to con- 
sider the tive permeability and iti 
of the overlying earths. 
they have ca heen classed 
permeable : What has just been said must cause a 
more precise classification. In permeable earths we 
must distinguish : 

ist, Eminently permeable earths; that is, those 
which owe their permeability to voids. existing 
between their particles. These earths may be 
traversed by water in ev i i this water 
forming a true layer. Of sort are gravel and 
very pure, coarse » 

2d, Slightly permeable earths, which only owe 
their permeability to the existence of seams 
that cross them, and tly only allow the 
water to pass in the direction of seams, In 
this class are the v earths, molds with 
little clay, fine pure sand, slightly clayey sands, 
so long as they are not incorporated in a clayey 

y 


or less mixed with clay, and therefore is not very 
permeable. 8 that as a rule the water remains there 
without circulating. 


there exist on the clay'a layer of eminently per- 
meable earth, the sheet of water that it contains 
crops out on the slope, over which the water will 
flow. If there be no layer of eminently permeable 
earth, no water is seen to flow in the line of separa- 
tion between the clay, and the slightly permeable 
an does not seem to be more damp than the rest 


g 


In the clayey mass a little intermittent oozing 
setting 
This oozing 


outof water is noticed. This is due to the 
free of the water therein confined. 





clayey marls. 
eine other hand, in the impermeable earths 
we find : 
1st, new earths ; that is those which, on ac- 
count of the presence of clay and the arrangement 
of their seams, cannot be traversed by water, but 
can be penetrated toa greater or less depth, this 


The'stips or cavings-in caused by the presence of 
clay take place in the slopes of cuts and fills. It 
is very important to disti between these two 
cases. On account of 


penetration being alw. followed by swelling having done so MM. 
that stops the entrance of water and works the mass . 
clay there enter into these 


together. Besides 
earths iemeien calavenitnan masses in which 
clay, marl and sand may be found mixed in 
various proportions and without continuity. 

2d, The ee earths , including 
only those t can neither traversed nor 
peyrneoee ge by water, and in which little else can 

found than on certain earths or compact and 





earths, we should see that, resting in the seams, it | seamless rocks. 

exerts on the sides of the seams a pressure that up| Action of Water on Clayey Masses in Place,— | Collin and have certainly been led astray. 
to the present time has not been taken into account. | Clayey earths are the only ones of which the|They have to the slopes of cuts a theory 
It is not necessary to say how this preerure acts, | presence may give rise to serious ali These | deduced almost en from observations made 
which is none other than the hydrostatic pressure | accidents present . different characteristics, ac- | onthe slopes of fills, which not being quite 
in close vessels, We shall merely say that a very cording to the nature of the various overlying | exact for the latter, is mot so for the 
small quantity of water may there evee a great | earths, i 

force. This pressure, tending to open the seam,| Whena clayey mass is in the neighborhood of| Slips in the Slopes of Cuts.—We shall first con- 


may cause a movement of the mass, but it may | the surface of the ground, it is always 
also act simply by aiding the entrance of the water | with a layer of. mold or v: 


to a greater depth in the earth. 


When a clayey mass is cracked cone dry | This the 
e first | mass; but therefrom 
effect of this water coming in contact with the}alayer, gen y of slight . of gravel or 
If | of coarse pure sand, which is meable. 


season, rain water enters the seams. 


clay is to make it swell up and the seams close. 
the cohesion be great enough they may disappear 
entirely, A new oF spell makes new ones open, 
which disappear in their turn, so that ee 

are in a state of perpetual motion, in which their 


masses | th 









sider the slopes of cuts. The earth in which they 
are made almost presents one of the two 


estat te shapecebegtanrcnemmabic carth, 
a " e ’ 
on weionaete anerpeendots of a layer of em- 
inently permeable earth. 
4 L y Case in which there a Sheet of Water.— 
In this case the rain water falling on surface|In the first in fig. 
of the nd, after through the seams of in 


eminently h ogee 

the water 
layer, reaches the eminently | settles, is generally quite thin. making the 
is there confined and forms a thin ‘cut, the ooze that it contains is laid bare an 


covered 
le. earth, which 
belo: 
on 


to the list of. sligh He agony aly. sone 
yer may rest immediately clayey | moun’ 
uently it is by | with 


e y 
permeable layer, 
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water flows down the lower clayey earth following 
the 


The resistances, coming either from cohesion, or 
from the sliding friction, are less in the movement 
succeeding the beginning of the movement than | 
in that p Hence there is no reason for 
the movement stopping. In any case, the stop 
could not be for long, because the first displace- 
ment makes the softening more active, without 
there being any need of fresh rain. 

This is not the case if the hydrostatic pressure 
be the main active force in determining the begin- 
ning of the movement. The formation of fissures 























































pheno = 
action of freezing and thawing an by that of at- 
mospheric agents on the clay, the t may be 
aggra 


if this aggravation were to be 
earth, it will take place slowly and gradually. 

Another force comes in to completely modify the 
conditions of equilibrium—this is the hydrostatic 
pressure. ; 

When pe ore ote, Set ae wees or 
long-continued rain passes through the sli per- 
jen earth, it comes to the layer, a c (fig. 1). If 
the flow at a be assured, it will not remain long in 





is only the opening of the seams under the action of 
this pressure. Now, the immediate consequence 
of the opening of the seams is to lower the level 
of the water therein. If no new surface-water 
come to fill up the seams, the condition of equilib- 
rium following the first movement may last for 
even a considerable time. The movement can onl 


: started again by fresh rains, but then it will al- 

slightly permeable and — oe any | most always Save te follow them immediately. 
from height therein. But if a ie b dro. | a, Another circumstance that does not agree with 
t si vater rises ys nag! Sigg Aad heed the Tene M. de Sazilly’s theory, is the position taken, as a 


rule, by the upper part of the slipping mass, a cd e 
(fig. 2),after the movement has occu 
falling almost always kee 
is not much broken up. 


earth 
on 
the 
to sliding along a c is diminished, as 


. This mass in 
its general shape and 
e surface, cd, takes a 


lessen the cohesion of the slightly permeable 
and form true pre-existing surfaces of 
al which the mass to split. Finally, 


; new position, c’ d’, almost always parallel to its 
much by the surface softening of the ee = first eee Sometimes it even has a slope to- 
under an te by the water, so that a time | ward the still standing earth, as shown in fig. 3. 


hydrostatic pressure, having be- 
the i ‘ the 


come greater than the resistances, causes the begin- (TO BE CONTINUED) 

ning of a movement that shows itself by the forma- ——— ovo mere 

tion of fissures at the top of the , at some THE MARKET. 

point as — by the uction of a pie the cabana 

slope in neighborhood of the line of ooze. New York. Oct. 1, 1880. 


these first slips, the movement almost al- 
ways stops, and, if the weather be dry, the new 
condition of equilibrium may be prolonged. The 
movement may begin again without more rain ; 
but it does not pe ae until more falls and 
almost immediately rward. The movement 
re-begun almost always continues without interrup- 
tion. After the first movement the flow of the 
sheet of water is generally and the cla. 
underneath the mass that has 


AMERIAN PiG.—Foundry No. 1, $25@$26; Foun- 
dry No. 2, $22@$22.50; Gray Forge $20@$21. 

Scotcn Pic.—Eglinton, $21.50@$22; Coltness, 
$23.50@$24.50: Glengarnock, $23; Gartsherrie, $23 
(@$23.50, 

RaiLs.—We quote iron, nominally, $47@$50; and 
steel rails, $60@$65. 

OLD RaILs.—Old Ts, $26.50@$27.50. 

ScraP.—Wrought Scrap is quoted at $26@ 
$27 for No. 1. 


ee Tron.—Prices continue same as last 
week. 


- ; 
coo maoeian eat, that the action of the weight is felt. 
The weight of the upper mass, that has already 


: ; PITTSBURGH, Oct. 1 
pray on Retro i eae a ee ee RaiLway Suppiigs.—There is a fair business 
of the clayey ‘wiles cottened by the water, crushes —_ PO da a ne a, 2.65@ 
it and forms the bright and soapy sliding surface | ith Square Nuts, 3\(c.. and Hexagon distor te.” 
that has been noticed by all observers. , ne xago » 4c. 
Thus, in our opinion, the of the move- , CaIcaao, Sept. 28, 1880. 
ment would be caused exclusively the hydro-| But few noticeable cha have occurred in the 


markets since last week. In building materials, 
brick has advanced 50 cents per 1000, and are now 
quoted at $8.50@$9.00. Pressed brick and fire brick 
remain unchanged at former quotations, as also 
lime, cement, stucco, etc. The lumber market has 
een very active, and an advance on some descri 
tions has taken place. Flooring ranges at $15. 
for fencing to $34.00 for first common 6-inch 
D. & M.; oe 9 inch and upward, ditto select, 
$32.00; first second clears, 144 to 8 inch, 
from $43.00@$47.00; stack is range 
at $19. ;_ the upper 
show a 
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Chicago, occur by advance or decline of freights. 
It may be stated, however, that these goods are in 
fair demand. the trade active and highly satisfac- 


tory. w.ck. 8 
> +8] 0+ - 


FOREIGN INTELLIGENCE. 


The boring for the Arlberg Tunnel, Switzerland, is 
actively ng on tha Austrian side of the mount- 
ain and will shortly commence on the Swiss side. The 
entire length of the St. Gothard line it is expected will 
be in running order by April. 


GENERAL INTELLIGENCE. 


&@™ We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 

The boilers at the Ridgewood (Brooklyn) Water-Worl s 
have been condemned as unsafe. New ones, at a cost of 
$21,000, are to be put in. 

Mitchell (Ont.) is becoming more and more exercised 
over its system of water-works. The town fathers are 
negotiating for the purchase of an engive-house, engine, 
etc., for the working of the present system. 

The workmen employed in laying the mains for tle 
new water supply along Lombard street, Baltimore, 
have unearthed several sections. of the rude wooden 
pipes. which, years ago, furnished the only water supply 
to that part of the city. 

Work on the proposed reservoir at Kensico, N. Y., 
progresses very slowly, only about fifteen men being 
employed at present. The only work expected to be 
done this winter will be the getting out of stone, clear- 
ing the land, and building roads ready for spring operc- 
tions. 

A movement has begun at Portchester, N. Y., to or- 
- a company to secure a supply of water for hous: - 

old and manufacturing purposes. The proposition is 
to obtain the supply from the Greenwich Water-W orks, 
about two miles distant It is thought that 850,000 wi | 
pay the cost. 

A dispatch from La Crosse, Wis., dated the 25th ult., 
says: ‘ Lastevening the City Council, after rejecting 
many bids and readvertising, made a contract for the’ 
immediate erection of a pump-house for the water- 
works. Contracts for pumps were some time since 
made with the Blake Manufacturing Company, and the 
whole outfit will cost about $15,000, exclusive of land.’ 


The city of Cambridge. Mass., having contracted for 
an additional supply of water to be taken from the 
Cochituate main of the Boston Water-Works, in August 
last appropriated $25,000 to defray the expense of mak- 
ing the connection. The principal portion of the work, 
the building and laying the syphon, was completed last 
week. This syphon has an outside span between the 
arms of 46 feet, and is of cast iron: this is inclesed in a 
wooden tube made of hard pine, kneed and _ bolted 
in a thorough and substantial manner. The ir- 
terior diameter of the wooden tube or box ‘s 
two feet and six inches, and its outside mea:- 
urement is four feet six inches. The iron tube is 
laid in concrete, composed of eighty barrels of 
coarse gravel mixed with twenty casks of cement. 
This com filled the wooden tube comyletely above 
the water level. A bed for the syphon has bees Lekees 
fifteen feet below the level of the river bed, and when 
the pipe has been lowered the top will be covered with 
five feet of gravel. A platform, supported on piles, hos 
been built from the Longwood shore to the Cambridge 
side, upon which the pipe is to be laid. On each side of 
the channel enormous shears were erected, and the 
syphon, by means of pulleys and tackle blocks, 

lowered into its final resting place. Tie 
work has been under the supervision of City 
Engineer W. 8S. Barbour, who has employed 30 men for 
several weeks. The total weight of pipe and tube is 60 
tons. The pipes which are to connect with the Boston 
and Cam ge mains on either side are yet to be lai?, 
which will require several weeks’ labor. cost of the 
work will be about equal to the sum appropriated. 


Glnaceliiini tials 

ELECTRICITY. 

Messrs. Goodhue & Birne, of Sprin 
a completed their contract on the 
orks on which they bave been en 

past, the contract p' 





id, Mass, have 
ingham Water- 
for a year 

of which was $120,000. y 
are now engaged in the construction of the Chateaugay, 
N. Y. Water-Works, a private company which employs 
the gravity system in bringing the water from a neigh- 
stream, which is supposed to be ample to supply 

the town. The same firm are building the Plymoutti, 
N. H., Water-Works, and are also to lay about six 
miles of pipe to supply Nantasket Beach, the water to 
by the gham Works. All pipe are to be 


—099——— 
STREETS, DRAINAGE, ETC. 
Fall River, Mass., a city of 48,000 inhabitants, is hav- 
ing its first street pavement laid, and it interests the 
immensely. 


The town of Lake View, adjoining Chicago on the 
north, has reported in favor of a fob Vile eerk for 


a of sewerage. J. A. Cole is Engineer 
Sil ofl nclee autres 2 
To the City Cheat tei 0., oes — 
Council, yof Spri : Your m- 
mittee on Sewers and Drains beg leave to submit—That 
the Committee on Sewers and Drains should instruct 
the City Engineer, or special engineer if such may be 


of Bae and estimates 
storm water and 
es ier and ground, drainage 
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with the specified general 
as case - oe - +m approval. et 
at muc larger part proposed w 

should be done by the employment of men on the con- 
tract system, as now practiced in street extensions, 
repairs, etc., under the direction of the Engineer. 

MempPuis, Tenn., Sept. 22.—The celebration to-day of 
the continued good health of the city was a success. The 
procession was over three miles long, and was composed 
of re tatives of every branch of business and trade. 
Two arches bave been built, one of whieh is en- 
tirely of cotton bales, A trai at the Avalanche 
office bore the inscription: ‘* A South; solid for 
cotton, corn, trades and manufactures.” 


RAILROADS. 


Des Moines, Iowa, expects to gain four more railroads 
within a year. 
Three prospective railroads for Hillsboro, IL, have 


set that town all astir. 
Onderdonk has struck “‘ pay dirt” on his railway con- 
tract in British Columbia, as, according to private advices 
to the Toronto Globe, gold sufficient to pay the cost of 

ing the road over a certain “ ,»” was found. How 


arge the “ spot” is was not mentioned. 


On the 28d ult. the officers of the Wabash Railway 
Company awarded the contract for the grading, bridg- 
ing and ironing of the first eighteen miles of a projected 
air-line railroad from Chicago to Peoria. The company 
has also given orders for the immediate extension of the 
Missouri, lowa & Nebraska Railroad from Prairieville, 
Ia., to the Missouri River. 


Daas, Tex., Sept. 24.—Thirty-five miles of the 
Shreveport and New Orleans railroad, from Shreveport 
southeasterly, were put under contract yesterday at 
Fort Worth by the Texas and Pacific authorities. The 
rk of construction is to begin at once, as the line has 

been located. The terminus is to be at. Algiers, on the 
west bank of the Mississippi, opposite New Orleans. 

Sioux Crry, Iowa, Sept. 24.—The rumor, previously 
telegraphed, that the Chicago, Milwaukee & St. Paul 
would build a road from N ieb., south to the 
Union Pacific, is confirmed by news received in this city 
from up the river. Grading has already begun south of 
Niobrara, and it is supposed that one branch will go 
west toward O’Neil City, and the main line south to 
Grand Island, on the Union Pacific. 

The Northern Pacific Railroad, operatin 
organization known as the Superior & St. © 


lan; the s and details in 
fo Ccuaelttor 


under an 
Rail- 


road Company, bave agreed to build a line of railroad | M 


from the Northern Pacific i to Superior City, a 
distance of twenty-four miles. The new company will 
receive a deed to one-third of the property owned by 
original proprietor of Superior, and agrees to complete 
the road during 1881. 

Fort Wort#, Tex., Sept. 24.—A contract was en- 
tered into to-day securing the construction of the Gulf, 
Colorado & Santa Fe road to this place. Work begins 
in afew days. Assurances are given that tho M., & 
T. will be extended here, making this the railroad 
centre of North Texas. Three of the longest lines in 
the Southwest will form a junction here. Machine 
shops will be constructed. e city paid $75,000 to 
secure the road. The money was raised in three days. 


At the annual election of the Nashville, Chattanooga 
& St. Louis R. R. Co., Sept. 16, Messrs, James D. Por- 
ter, J. W. Thomas, E. P. Alexander, G. M. F A. 
M. Quarrier, E. L. Jordan, J, W. Childress, H. C. Mur- 
rell, Thos. W. Whiteside, V. K. Stevenson, Thos. W. 
Evans, B. F. Guthrie and C, C. Baldwin were elected 
directors. The directors elected James D. Porter, Presi- 
dent; F. de Furiak, General Manager; J. W. Thomas, 
General Superintendent; R. C. Morris, Resident En- 
engineer; R. C. Brainford, Secretary and Treasurer. 


QuEBEC, Sept. 27.—Sir John Macdonald, who arrived 
here in the steamship Sardinian, states that satisfactory 
urrangements have been entered into with a syndicate 
for the completion of the Canada Pacific Railroad within 
ten years and for tbe running of the road for a further 
period of ten years. Thé syndicate is composed of emi- 
nent capital of Frankfort, Paris, London, New 
York and Canada, thus forming a combination of inter- 
ests in order to further emigration from all those coun- 
tries. 

QvuEBEC, Sept. 28.—Leading financial men interviewed 
to-day express the utmost satisfaction with Sir John 
Macdonald's Pacific Railway syndicate. 


The name of a new Indiana railroad company is the 
Greencastle, Eel River and Vincennes Rail 5 =| 

ny. Capital stock $1,000,000, $50 each. The 
length of the road will be about eighty-five miles. The 
directors are: Robert Smith, Pola Ind.; Captain 
M. B, Thompson, Urbana, Ill.; Jay G. Rupert, Decatur, 
Ii.; P. D. Smith, Urbana, Ill.; J. M. Nees, Brazil, Ind. ; 
C. J. Wilkerson, Poland, Ind. ; John J. Huffman, Poland, 
Ind.; H. M. Russell, Urbana, 1.; J. T. Smith, Bowli 
Green, Ind.; David Schooley, Urbana, IIL; J. ‘ 
Smith, Clinton, Ill. The directors elected the follow- | 
ing officers: Captain M. B, Thompson, U IL, Presi- 
Senith Clin Seth” Rerrceaty de J. Hut 
Smith, nton, bs : m J. uffman. 
Poland, Ind,, Treasurer. Eastern have offered 


very favorable route. The Northern 
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are now Vi 


e t superintendence 

Genaley re Sromhaaeline th “cremate its expected 
ity and i 5 

that the road will be in running ete Nov. 1, and 

that soon thereafter the shipment of coal will begin. 


A successful trial of the new dump car of the New 
England Car Company took wear yesterday at Brook- 
line. There were a large number of of the 
company and representatives of nine different railroads 
Rcemtsg Uedaens 6 Seckeetel. oma os 5 aie 

uring Company 0’ was on a side 
track. It is probably the longest and largest dump 
car in use in the country, and its size made 


the test of its workings all the . It is thirty- 
two feet lo Saunt, and contained 
36, pou tons of coal. What 
has been claimed by the com 

that coal and gravel could mped inside of three 
minutes, thus saving much time and the work of a large 
number of laborers. All things being in readiness, 


medium-sized man turned the crank, the machinery 
, the car tipped, the coal was emptied out 


went back into 

the whole time consumed from “ the fini 
as one might say, being less than two minutes. 
was then operated slowly from one side to the other, We never heard much about his 
show its simplicity of construction, and the ease With | e and can onl ue from appointment 
which one man could handle it. The car hasbeen of the great route from 
with like results, with loads of gravel, both damp a@ very simple char- 
dry. The gentlemen present at the trial y for authentic news 
pressed themselves ety satisfied with the ; 
of the car and its simplicity, s' and durability. 
The iness of company now be actively 
pushed, as the models now in active ion demon- 

strate the t utility, bility and blic 

necessity of the invention.— Heratd, Sept. $3. Scottish 


THe TEHUANTEPEC Linz.—The concession obtained 
from the Mexican government by Mr. Edward Learned 
of Pittsfield, Mass., is fast maturing in resultsof the first 
son this ll i grants for a rail vel the Isthy 
see all former a railway across betw 
mus e Taare —- —— hed. Then, under ae 
special privileges sanction exican congress, 

. Learned aed: aaldeinhin on led to carry out 
two oceans by a 


length, having its 
” the Con 


line of the 
m & Quincy crossing that of the Mi: 
of Prairieville twelve 


a miles, The letter adds that 
the Chicago, eng.) rattle joa cre f eck- 
less in the matter of expense. : aoe 


from a Western , is the lates 

ago, Texas & Mexican Centra Rail 
scheme magnificen proportions, and 
locating the ears of anybody that will 


departmen 

as constituted, will succeed beyond perndventare. Ger 
W. W Chief Engineer, is an old-time land surveyor 
of Hyde a suburb of Chicago. He raised his 
loud and for the South Park adven- 
turers, and, as a engineer, his services were 
in demand in caw overridden suburb, 
from 1870 to 1 one of the loudest mouthed 

in Chicago, but with the collapse 

to Hyde Park to 

” of an “elevated 

0, or a trans-continental railway 

the Garden City of the lakes, 


or over 


as a railroad 


ex- 


the enterprise of uniting 
railway to be 140 miles in 
mouth of 


eastern terminus at the 

coalcos River. Mr. Van Brocklin, fcr- 

merly of the New Yort Elevated Railroad, is the resi-* 

dent engineer, from whom the accounts received are in 
Ej miles of road have 


all respects 
more than thirty 


ng. 
been located, and a line of 
miles in length will be opened by the close of this year. 
The climate has not proved hostile, and while part of 
the route is through rich sugar and coffee plantations, 
which the engineer com to the open prairie 
lands of the West in the United States, there are 
other sections which are a dense forest jungle, but | t 
nowhere are there difficult excavations~-m rock or 
tunneling. Large ——— of material are being ship- 
ed. No less than five vessels have been chartered and. 
ispateched from New Yofk within the past month, 
namely, the ship Stonewall Brown, brigs Ramaries, 
Missatillan and Granada, and the three-masted schooner 
Brigadier, all of them taking out railway iron and su 
ples. The shipments comprise 1,500 tons of steel ra’ 
received by way of Europe, and the full equi) 
follow in regular monthly installments from 
manufacturers. The contract was made ve 
bly, just before the ‘* boom;” the veqelteensnl 
pounds per running yard, delivered at Liverpool, of the 
first rate of 100 


Capital, $7,00.000 paeany, $0 Paaselak Scot: 


r 

It is proposed to acana!l between Quantic and the 

East Bay, Werte. Long Island, this fall. 

The. plans and specifications are in Halifax for the 
building of a breakwater at«Etang de Nord, Magdalen 
Islands, awaiting tenders. 

AusBany, N. Y., Sept. 24.—The work of 
dam at Corning has been accom 
$1,600. It was estimated 
$7,000. 


plates, etc., are 

government of 

appropriation of $75,000 per mile for 
six miles, at the same time conferring w 
eee Ss OE een — 
as completed. an company were 
notified tha the $100,000 in silver ¢ equine’ 0 
rs faith, can now be withdrawn and re- 
pl by ,000 of the company’s bonds, the prop- 
erty on the Isthmus beiug ample ty. 


removing the 
at a cost of 
that the cost would be 


——- ee 
BUILDING. 
in’s new 


warehouse will 
feet of floor. 


feet 


Jones & in Ch 
It has 


ent; J. M. | the 


to furnish the money to build the road, and two or three | north to 


responsible contracting com 
tions to construct it as ra) oat ener we 
permit, The road is to run through the counties of Put- 
nam, Clay, Owen, Greene, Sullivan and Knox. 

During the summer the Northern Pacific Railroad 
has been ing 
Mountains for the purpose of ascertaining the 
ible point for crossing the range with their branch line 
to Puget Sound. The surveys have been ted 
with great vigor under the direction of Isaac W. Smith, 
the engineerin charge. Col. Smith is now in the field in 
person, and with two full parties is a 
survey of the N Pass. So far as the surveys have 
been extended they indicate that this pass will afford a 


ies have made proposi- 
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SATURDAY, OCTOBER 9, 1880. 
Science is the name of a new and very ably 
edited weekly journal published in this city, at 
929 Broadway, and edited by Mr. John Michels. 
It is designed to occupy the field in this country 
that Nature does in Great Britain. It is a very 
handsome twelve-page paper, and ought to re- 
ceive the support of all lovers of pure and applied 
science. Its price is four dollars per annum. 





THE HUDSON RIVER TUNNEL INVESTIGA- 
TION, 


On the 29th ult., Coroner John R. Wiggins, of 
Hoboken, began an official inquiry, in the First 
District Police Court Room, Jersey City, into the 
causes which led to the disaster at the Hudson 
River Tunnel on the morning of July 21. 

The first witness called was John T. Andersen, 
the superintendent of the tunnel. After explain- 
ing how he had _ been enabled to identify the body 
of Peter Woodland, the foreman, he proceeded : 
“TL have been employed in engineering operations 
since 1870 ; in that year I was with T. E. Sickels, 
of the Union Pacific Railroad, sinking the cylinders 
of the bridge across the Missouri River at Nebraska; 
I was sent by him to Philadelphia, where I worked 
for John W. Morton, a civil engineer, in sinking 
the cylinders of the South Street Bridge ; then I 
went tothe American Bridge Company, of Chicago, 
and under their instructions went to Little Rock, 
where I sank the foundations for a bridge across 
the Arkansas River; from there I went to the 
Hudson River Tunnel ; on the ist of December, in 
1879, I was engaged by Colonel Haskin, the Presi- 
dent of the Tunnel Company, to take charge of the 
tunnel ; on the evening preceding the accident we 
were excavating the silt and putting up iron 


” 





Here followed a brief description of the manner 
of removing the silt and placing the iron plates in 
position,* after which Mr. Andersen said: “‘ We 
were that night enlarging the temporary entrance 
of the tunnel so as to form the one large tunnel 
into which the two smaller tunnels were to merge 
when leaving the bulkhead ; the plates put up in 
the tunnel were of iron, a quarter of an inch in 
thickness, and were joined with angle iron and 
afterwards bolted with bolts six inches apart ; the 
plates were tightened together as tight as possible, 
and the crevices were plugged up with cloth and 
silt ; on the night before the accident the tempo- 
rary entrance was, securely braced and fastened, 
and there were no signs of giving way.” 

The reason for this was explained as follows: 
“One object in going back to complete the 
temporary entrance, and make it permanent, was 
that we required twenty-one pounds of air pres- 
sure to the square inch at the end of the tunnel 
which we were advancing into the river, and the 
temporary entrance could not well stand that 
pressure. We went back to makeit permanent in 
order that it might stand the pressure. We had 
occasional air escapes, but the engineer told me 
that he could not notice the loss on the gauge. Men 
were detailed constantly tolook out for and stop 
the leaks. Three rings of the plates in the 
temporary entrance, nearest the air-lock, were 
removed a few days before the accident.” 

“‘ By whose orders?” asked the Coroner. 

“By mine and Woodland’s.” 

‘Did the management affirm their removal?” 

“ Yes, sir.” 
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placed the air-lock in that way; a perpendicular | jammed in the door; at that time I was in the lock; 
lock would have been better for human safety.” the tunnel was lighted by an electric light, but it 
One of the jurors inquired : | was too far from where we were at the time to be 
‘What do you think was the cause of the ac- | of any benefit to us; while we were in the lock Mr. 
cident?” | Woodland called for Barney McGovern, and the 
‘The escape of the air through the roof.” 4 latter went to the door; Woodland asked him to 

. ** What do you suppose caused the escape of the try and open the door, and we put our shoulders 


air?” ; | to the door but it wouldn't budge; Mr. Woodland 
“T cannot say. Ido not know precisely. If the | then said, ‘Get out yourselves, and then do what 


air pressure were reduced a quarter of a pound to you can for us;’ shortly after we heard a second 
the inch, suddenly, the position of the plates would | crash and the water began to flow into the lock; 


|so high that he had to climb over the top of the 










































have been effected. I had charge of the air, but the | 
engineer was there to see that the pressure of | 
seventeen pounds to the inch was kept up, and he | 
was provided with two gauges for that purpose.” 
To Foreman Quaife the witness said that the | 
shaft was 81 feet from the bulkhead, and the | 
tunnel proper started 30 feet from the shaft ; the 
diameter of the tunnel was from 6 feet to 20 feet ; 
the place exposed after the removal of the plates | 
was 5 feet by 4 feet, and there was no support ex- 
cept the pressure of the air and the silt itself ;| 
after he was notified of the accident he went at | 
once to the shaft and entered the air-lock as far as | 
the inner door; then the water began to pour | 
through the lock so rapidly that he had to retreat, 
and when he reached the shaft the water had risen | 


lock to get out; in his opinion the men were 
drowned ; he thought that the last man to enter 
the lock of those who escaped must have pulled 
the door slightly toward him, and when the silt 
fell it jammedit up further ; the door now as found 
by the operations in the caisson is open fully eight 
inches. ‘‘ While the men were working inside,” | 
said the Superintendent to Coroner Wiggins, ‘‘none 
of them interfered with the supports and braces 
which held up the iron plates; they were not in 
any way displaced or disturbed ; I never attempted 
any excessive amount of excavating or blowing 
out to please the company ; I always worked, and 
ordered Mr. Woodland to work, slow and sure, and 





never to attempt more than usual; I knew Mr. 
Woodland nine yearsand had as much confidence 
in him as I had in myself ; he was always cool and 
collected and knew what to do ; when the accident 
happened it was at the changing of the ‘ shifts,’ 
and the presumption is that the men whose duty it 
was to watch the leaks had left their places to con- 
gregate about the door of the lock to get out as 
early as possible, and the leaks were neglected 
until they were too far gone to be stopped.” 

To Juror Coar, Mr. Andersen said that he had 
never previous to this been engaged in any subma- 
rine tunnels, and that he was working in this one 
under the direction of Colonel Haskin and Engi- 
neer Brush. He had some trouble at the place 
where the temporary entrance joined the brick- 
work of the shaft, but not more than he had an- 
ticipated. It was principally through the plates 
falling down, but that had all been passed, and 
everything was thought to be safe. 

To the Coroner he said that all men who ap- 
peared careless or reckless were discharged, and he 
allowed no person to go inside intoxicated, nor 
was any smoking allowed inside. 

Theodore F. Van Outerstirp, who was one of the 
eight men who escaped from the tunnel at the 
time of the disaster, was next sworn. He said: 
“On July 21 last I was engaged in the twelve 
o’clock night ‘shift,’ which came off at eight in 
the morning; part of the ‘shift’ went out at four 
o'clock to get lunch and returned at about half- 
past four; I remained with a portion of the ‘ shift’ 
waiting for Thomas Burns, our foreman; besides 
myself in the lock were Barney McGovern, James 
Crevey, Thomas Crimmons, John Burns and some 
others; while we. were waiting in the lock to go 
out the leak began and Mr. Woodland called us all 
to go to it; at that time the bolts began to snap, 





When asked his opinion concerning the location 
of the air-lock, he said: “I would not have 


hh CCC r'1Y-rvOVmvmv\q1qo 
* This described paper Messrs 
and Brush publahea in Bwotwenaime News of August 7, 1800. 


and Mr. Woodland then shouted for us to run for 
the lock; the leak began ‘first in the south of the 
arch, in the temporary entrance; as we ran for the 
lock the south side of the arch gave way and 





then we knocked out the dead-eye and go‘ out.” 


** What do you think of the removal of these 
plates in the temporary entrance?’ To this he 
answered: ‘‘I think that if the plates had not 
been removed all of the men would have been 
saved: after we got into the lock I could not see 
Woodland ; the dirt which first fell and crushed 
the door would not have fallen had the plates in 
the temporary entrance been allowed to remain.” 

On the morning of the 30th ult., the Coroner, 
accompanied by the jury, visited the tunnel, and 
were shown over the works by Mr. Haskin. They 
inspected the machinery and the shaft, and ex-. 


| amined the plans pursued in carrying on the work 


previous to the accident. The gentlemen politely 


| declined an invitation to visit the interior of the 


caisson. 


In the afternoon the investigation was resumed, 


| the first witness being Mr. De Witt C. Haskin, the 


president of the company. He testified that he 

had personally made an examination in 1873 of. 
the present location of the tunnel, and thinking 

the idea of building it favorable he secured the or- 

ganization of the company; the work was first be- 
gun in 1874, but the company was enjoined by the 

property owners, and the matter was in the courts 
until September, 1879, when, partly through com- 
promise and the result of the case in the courts, 
the work went on in earnest; after sinking the 
working shaft to a proper depth they began, by a 
regular system of tunneling, to dig out a hole six 
feet in diameter, which gradually increased to 
twenty feet; there were two tunnels, the south 

one being about fifty feet from the shaft because 
a heavier pressure of air was needed to operate in 
it; when the accident happened the only intima- 
tion the men on the surface had of it was the ap- 
pearance of a small puff of smoke up the river side 
of the shaft, and they at once understood that 
there was a heavy leak of compressed air; the 
ground then caved in; at that time the pressure of 
air was seventeen pounds to the square inch. 

From a diagram Mr. Haskin then explained to 
the jury that they had stopped work in the north 
tunnel at a distance of 300 feet, because the further 
the work was pushed the more air was needed, and 
they felt that the increased pressure would be too 
great a strain on the temporary entrance ; the lat- 
ter was created so that the men and the material 
could be got into a place where the work could be 
prosecuted properly. 

In answer to Coroner Wiggins Mr. Haskin said : 
‘The company is composed of Trenor W. Park, 
Charles G. Francklyn, Senator Jones, of Nevada, 
myself and some others, who, I think, do not care 


to be known ; the company was known asthe Hud- — 


son Tunnel Railroad Company ; I am the president 
of it, Mr. Fowler is the secretary and Mr. Charles 
G. Francklyn is the treasurer; the directors are 
Wilham M. Force, James M. Marvin, and Messrs. 
Park, Francklyn, Fowler and myself, the com- 
pany is incorporated under the laws of New York 
and New Jersey ; its basis is cash ; the capital is 
$10,000,000, and it was understood that the Jersey 
side of the work would cost $3,000,000, while the 
New York part would cost $7,000,000; ihere are 
two companies, one for New York and one for 
New Jersey, and I am the executive officer of both 
companies ; ! am not a scientific engineer, but a 
practical one ; for sixteen years I have been en- 
gaged in railroading and mining; in California I 
built about one hundred and thirty miles of raili- 
road ; although I have been in caissons before, the 
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Science is the name of a new and very ably 
edited weekly journal published in this city, at 
229 Broadway, and edited by Mr. John Michels. 
It is designed to occupy the field in this country 
that Nature does in Great Britain. It is a very 
handsome twelve-page paper, and ought to re- 
ceive the support of all lovers of pure and applied 
science. Its price is four dollars per annum. 





THE HUDSON RIVER TUNNEL INVESTIGA- 
” TION, 


On the 29th ult., Coroner John R. Wiggins, of 
Hoboken, began an official inquiry, in the First 
District Police Court Room, Jersey City, into the 
causes which led to the disaster at the Hudson 
River Tunnel on the morning of July 21. 

The first witness called was John T. Andersen, 
the superintendent of the tunnel. After explain- 
ing how he had_ been enabled to identify the body 
of Peter Woodland, the foreman, he proceeded : 
“Thave been employed in engineering operations 
since 1870 ; in that year I was with T. E. Sickels, 
of the Union Pacific Railroad, sinking the cylinders 
of the bridge across the Missouri River at Nebraska; 
I was sent by him to Philadelphia, where I worked 
for John W. Morton, a civil engineer, in sinking 
the cylinders of the South Street Bridge ; then I 
went tothe American Bridge Company, of Chicago, 
and under their instructions went to Little Rock, 
where I sank the foundations for a bridge across 
the Arkansas River ; from there I went to the 
Hudson River Tunnel ; on the ist of December, in 
1879, I was engaged by Colonel Haskin, the Presi- 
dent of the Tunnel Company, to take charge of the 
tunnel ; on the evening preceding the accident we 
were excavating the silt and putting up iron 


” 





Here followed a brief description of the manner 
of removing the silt and placing the iron plates in 
position,* after which Mr. Andersen said: ‘‘ We 
were that night enlarging the temporary entrance 
of the tunnel so as to form the one large tunnel 
into which the two smaller tunnels were to merge 
when leaving the bulkhead ; the plates put up in 
the tunnel were of iron, a quarter of an inch in 
thickness, and were joined with angle iron and 
afterwards bolted with bolts six inches apart; the 
plates were tightened together as tight as possible, 
and the crevices were plugged up with cloth and 
silt; on the night before the accident the tempo- 
rary entrance was securely braced and fastened, 
and there were no signs of giving way.” 

The reason for this was explained as follows: 
“One object in going back to complete the 
temporary entrance, and make it permanent, was 
that we required twenty-one pounds of air pres- 
sure to the square inch at the end of the tunnel 
which we were advancing into the river, and the 
temporary entrance could not well stand that 
pressure. We went back to makeit permanent in 
order that it might stand the pressure. We had 
occasional air escapes, but the engineer told me 
that he could not notice the loss on the gauge. Men 
were detailed constantly tolook out for and stop 
the leaks. Three rings of the plates in the 
temporary entrance, nearest the air-lock, were 
removed a few days before the accident.” 

“‘ By whose orders?” asked the Coroner. 

“By mine and Woodland’s.” 

“Did the management affirm their removal?” 

“ Yes, sir.” 

When asked his opinion concerning the location 


of the airlock, he said: “I would not have 
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placed the air-lock in that way; a perpendicular 
lock would have been better for human safety.” 


jammed in the door; at that time I was in the lock; 
the tunnel was lighted by an electric light, but it 





One of the jurors inquired : | was too far from where we were at the time to be 
‘What do you think was the cause of the ac- of any benefit to us; while we were in the lock Mr. 
cident?” | Woodland called for Barney McGovern, and the 
“The escape of the air through the roof.” , latter went to the door; Woodland asked him to 
.“* What do you suppose caused the escape of the | try and open the door, and we put our shoulders 
air?” | to the door but it wouldn't budge; Mr. Woodland 
“T cannot say. Ido not knowprecisely. If the | then said, ‘Get out yourselves, and then do what 
air pressure were reduced a quarter of a pound to/| you can for us;’ shortly after we heard a second 
the inch, suddenly, the position of the plates would | crash and the water began to flow into the lock; 
have been effected. I had charge of the air, but the | then we knocked out the dead-eye and go‘ out.” 
engineer was there to see that the pressure of 
seventeen pounds to the inch was kept up, and he 
was provided with two gauges for that purpose.” 
To Foreman Quaife the witness said that the | 
shaft was 81 feet from the bulkhead, and the | 
tunnel proper started 30 feet from the shaft ; the 
diameter of the tunnel was from 6 feet to 20 feet ; 
the place exposed after the removal of the plates | ¢),. temporary entrance been allowed to remain.” 
was 5 feet by 4 feet, and there was no support ©X-| On the morning of the 30th ult., the Coroner, 
cept the qocneee of the air and the silt itself ;| accompanied by the jury, visited the tunnel, and 
after he was notified of the accident he went at) were shown over the works by Mr. Haskin. They 
once to the shaft and entered the air-lock as far as | inspected the machinery and the shaft, and ex- 
the inner door ; then the water began to pour | amined the plans pursued in carrying on the work 
through the lock so rapidly that he had to retreat, | previous to the accident. The gentlemen politely 
and when he reached the shaft the water had risen | declined an invitation to visit the interior of the 
so high that he had to climb over the top of the | paigcon, 
lock to get out; in his opinion the men were} 


“ What do you think of the removal of these 
plates in the temporary entrance?’ To this he 
answered: ‘‘I think that if the plates had not 
been removed all of the men would have been 
saved: after we got into the lock I could not see 
Woodland ; the dirt which first fell and crushed 
the door would not have fallen had the plates in 





























drowned ; he thought that the last man to enter | 
the lock of those who escaped must have pulled | 


the door slightly toward him, and when the silt 
fell it jammed it up further ; the door now as found 
by the operations in the caisson is open fully eight 
inches. ‘While the men were working inside,” 
said the Superintendent to Coroner Wiggins, ‘‘none 
of them interfered with the supports and braces 
which held up the iron plates; they were not in 
any way displaced or disturbed ; I never attempted 
any excessive amount of excavating or blowing 
out to please the company ; I always worked, and 
ordered Mr. Woodland to work, slow and sure, and 
never to attempt more than usual; I knew Mr. 
Woodland nine yearsand had as much confidence 
in him as I had in myself ; he was always cool and 
collected and knew what to do ; when the accident 
happened it was at the changing of the ‘ shifts,’ 
and the presumption is that the men whose duty it 
was to watch the leaks had left their places to con- 
gregate about the door of the lock to get out as 
early as possible, and the leaks were neglected 
until they were too far gone to be stopped.” 

To Juror Coar, Mr. Andersen said that he had 
never previous to this been engaged in any subma- 
rine tunnels, and that he was working in this one 
under the direction of Colonel Haskin and Engi- 
neer Brush. He had some trouble at the place 
where the temporary entrance joined the brick- 
work of the shaft, but not more than he had an- 
ticipated. It was principally through the plates 
falling down, but that had all been passed, and 
everything was thought to be safe. 

To the Coroner he said that all men who ap- 
peared careless or reckless were discharged, and he 
allowed no person to go inside intoxicated, nor 
was any smoking allowed inside. 

Theodore F. Van Outerstirp, who was one of the 
eight men who escaped from the tunnel at the 
time of the disaster, was next sworn. He said: 
“On July 21 last I was engaged in the twelve 
o’clock night ‘shift,’ which came off at eight in 
the morning; part of the ‘shift’ went out at four 
o'clock to get lunch and returned at about half- 
past four; I remained with a portion of the ‘ shift’ 
waiting for Thomas Burns, our foremari; besides 
myself in the lock were Barney McGovern, James 
Crevey, Thomas Crimmons, John Burns and some 
others; while we. were waiting in the lock to go 
out the leak began and Mr. Woodland called us all 
to go to it; at that time the bolts began to snap, 
and Mr. Woodland then shouted for us to run for 
the lock; the leak began first in the south of the 
arch, in the temporary entrance; as we ran for the 
lock the south side of the arch gave way and 








In the afternoon the investigation was resumed, 
the first witness being Mr. De Witt C. Haskin, the 
president of the company. He testified that he 
had personally made an examination in 1873 of 
the present location of the tunnel, and thinking 
the idea of building it favorable he secured the or- 
ganization of the company; the work was first be- 
gun in 1874, but the company was enjoined by the 
property owners, and the matter was in the courts 
until September, 1879, when, partly through com- 
promise and the result of the case in the courts, 
the work went on in earnest; after sinking the 
working shaft to a proper depth they began, by a 
regular system of tunneling, to dig out a hole six 
feet in diameter, which gradually increased to 
twenty feet; there were two tunnels, the south 
one being about fifty feet from the shaft because 
a heavier pressure of air was needed to operate in 
it; when the accident happened the only intima- 
tion the men on the surface had of it was the ap- 
pearance of a small puff of smoke up the river side 
of the shaft, and they at once understood that 
there was a heavy leak of compressed air; the 
ground then caved in; at that time the pressure of 
air was seventeen pounds to the square inch. 

From a diagram Mr. Haskin then explained to 
the jury that they had stopped work in the north 
tunnel at a distance of 300 feet, because the further 
the work was pushed the more air was needed, and 
they felt that the increased pressure woul] be too 
great a strain on the temporary entrance ; the lat- 
ter was created so that the men and the material 
could be got into a place where the work could be 
prosecuted properly. 

In answer to Coroner Wiggins Mr. Haskin said : 
“The company is composed of Trenor W. Park, 
Charles G. Francklyn, Senator Jones, of Nevada, 
myself and some others, who, I think, do not care 
to be known ; the company was known as the Hud- 
son Tunnel Railroad Company ; I am the president 
of it, Mr. Fowler is the secretary and Mr. Charles 
G. Francklyn is the treasurer; the directors are 
Wilham M. Force, James M. Marvin, and Messrs. 
Park, Francklyn, Fowler and myself, the com- 
pany is incorporated under the laws of New York 
and New Jersey ; its basis is cash ; the capital is 
$10,000,000, and it was understood that the Jersey 
side of the work would cost $3,000,000, while the 
New York part would cost $7,000,000; there are 
two companies, one for New York and one for 
New Jersey, and I am the executive officer of both 
companies ; I am not a scientific engineer, but a 
practical one ; for sixteen years I have been en- 
gaged in railroading and mining; in California I 
built about one hundred and thirty miles of rail- 

road ; although I have been in caissons before, the 
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tunnel work is my first experience with compressed 
air; for a year and a half before commencing the 
work I saw thé necessity of such a tunnel, and de- 
voted considerable time to soundings and borings 
in the river and experimenting with silt, and found 
it satisfactory for tunnel purposes.” 

Coroner Wiggins asked: ‘‘Is not compressed air 
and its usesa hobby of yours, Colonel?” “No; it 
is not a hobby; from my experience with it, I 
found it to be a valuable aid in carrying on this 
kind of work and other work that would be im- 
possible without it.” 

Q. Is the Tunnel Company a bona fide enter- 
prise or a jobbing concern? A. Well, I have 
spent seven years of my life to build it and have 
put a fortune into it; I think that ought to be suf- 
ficient evidence of my good faith in the matter; 
if it is successful, I will make money out of it, 
and if it fails then I lose all the money I have; I 
have confidence in the success of the enterprise 
and do not ask assistance from any vne until I 
can show that it is a success, 

Q. Is it true that since the accident, several 
members of the company have withdrawn from 
it? A. It is not true; I know every member of 
the company personally, and none of them have 
said anything whatever of drawing out. 


Q. Do you know anything at all about the higher 
order of mathematics that a person engaged in 
engineering of that kind would be supposed to be 
conversant with? A. No, sir; I know nothing of 
mathematics; in my experience I have grasped 
such matters as a whole ; I believe that the study 
of mathematics in that kind of work has a ten- 
dency to dwarf the mind rather than to enlighten 
it; before beginning this work I consulted with 
nearly all the engineers of the country ; General 
McAlpine. who built the bridge across the Harlem 
River with compressed air—the first time com- 
pressed air was used in this country—was very 
much pleased with the plan; he thought it a novel 
idea, but predicted that it would be a success ; 
Horatio Allen, of the Novelty Iron Works, New 
York, after examining the ground and the material, 
told me that he knew of no reason why the enter- 
prise should not succeed; Colonel Paine, of the 
Brooklyn Bridge, was our consulting engineer, 
and frequently we consulted with General Graham, 
of the Dock Department. 


Q. Were there at any time any differences of 
opinion between the engineers and yourself? A. 
Yes ; frequently we disagreed’; Colonel Paine five 
years ago thought the work would not be success- 
ful, because, as he claimed, the mud would not 
hold the air; after we had proceeded forty feet 
with the work I met Colonel Paine and told him 
what we had accomplished ; he was surprised, but 
pleased, and confessed that he was in error when 
he said that the silt would not hold compressed 
air; that is not the only time I have differed 
with an engineer, for perhaps all my life I 
have been going contrary to the advice of en- 
gineers; they dcen’t, as a rule, study anything 
practically, and all the theories they study and 
advance are upset in practice; in going on with 
the tunnel I pushed the work to a distance of 300 
feet, partly to satisfy myself and partly to dem- 
onstrate the fact that the work could be done; 
the last hundred feet of the completed tunnel was 
advanced at the rate of four feet a day, which is 
something unparalleled in the history of the 
world ; when the work is resumed I think we can 
increase this to five feet a day. . 


Q. Were there ever any differences of opinion 
between yourself and the engineer in charge, Mr. 
Brush? A. Yes, sir, there were ; I never saw two 
engineers yet who would agree on any point; Mr. 
Brush had a theory, and as I had often found 
theory at fault, I paid no attention to it, but de- 
voted myself entirely to practical work ; if I were 
building a railroad cf which there were a dozen 
directors, I think I should take the biggest fool of 


the dozen and let him follow his plan, because the | but not practicable. 


others would exhaust themselves in theories, while 


that he thought every precaution was exercised to 
protect the lives of the men engaged in the tunnel, 
To Juror Rusling he said that the chances for 
safety were about one-quarter in one. 


Q. Is not the margin in favor of safety usu: ally 
from four to six against one? A. Yes, sir, usu: ally 
it is so; the accident was caused by a leak that was 
not stopped in time; it was a matter entirely in 
the hands of the men in the tunnel, and was due 
to their own negligence; the men on the surface 
had nothing to do with it. 

Mr. Charles B. Brush, the civil engineer, who 
resigned shortly after the caving in of the tunnel, 
was the next witness. He testified that he is a 
civil engineer, and resides at No. 623 Lexington 
avenue, this city. When told to proceed with his 
statement of what he knew of the disaster he 
stated that he had made.memoranda of what he 
noticed concerning the work, and he asked to be 
allowed to read them. 


Counsellor White ascertained from the witness 
that the memoranda were made after he had re- 
signed his position at the tunnel, and the counsel 
protested against their being read as evidence. 

The Coroner ruled that they would be admitted as 
evidence, and the witness went on to read a history 
of what work he had himself performed in the 
tunnel from the time he was first employed. 

[Next week we will publish Mr. Brush’s state- 
mentin full. It was impossible to get it in time 
this week, on account of its being given to the 
jury.—Ep. Ene. NEws.] 

The inquest then adjourned until Monday even- 
ing. 

Mr. James H. McCann was then sworn. He 
testified that he resides at No. 40 Sixth street, 
and is a civil engineer, employed by Messrs. Spiel- 
mann & Brush; he assisted them on the work in 
the tunnel. “The undertaking to construct such 
an immense chamber,” said he, “forty feet in 
circumference and twenty feet long, in such a 
treacherous soil, was, in my opinion, false; it was 
wrong to depend for support wholly upon com- 
pressed air; the plan entire was wrong; in my 
opinion there was no practicable way of bracing 
up the chamber by the plan pursued without 
compressed air, and the plans should have been 
such as to admit of some support, that even in the 
event of the compressed air giving out the roof 
would have been sustained; while employed in the 
tunnel I never noticed uny excessive blowing off 
of the silt; after the accident Pearson, the 
engineer on the surface, told me that they had 
been blowing off all night up to the time of the 
accident; I should say that rapid blowing out 
loosened the bracing in the temporary chamber, 
and that, in my opinion, contributed to the cause 
of the accident; blowing off the silt should have 
been the fast thing resorted to, and when it was 
attempted it should have been done at short 
intervals, so that it might have been noticed 
whether anything was moving. 

Q. What was, in your opinion, the cause of the 
accident? A. I can’t say; I have not conversed 
with anybody about it; all I know of the matter 
is what I have read of it in the papers; the work 
was altogether faulty and unscientific. 

Q. Did you consider your life in danger when 
going into the tunnel? A. I thought it a very un- 
safe place; on the last day I thought my life in 
danger. 


one man, when shouldered with the responsibility 
of the work, would go ahead and make a success 
of it. 


Juror Gannon asked, ‘‘ Do you propose to aban- 
don the work after the bodies are reached ?” 

** No, sir,” said Mr. Haskin ; ‘‘I shall go on with 
it until either it falls through entirely or it is 
opened to the public. This accident may teach 
the men in the future to be more cautious, and 
therefore in the future there will be fewer chances 
of a repetition of this experience.” 

Further inquiry was postponed until the follow- 
ing evening, when the testimony of Mr. Edwin 
H. Burlingame was heard. He said: “ It seemed 
to me that the use of compressed air in the con- 
struction of the tunnel was entirely a success; the 
creation of the temporary entrance to the tunnel 
where the disaster occurred was, I think, the only 
feasible method from the way the work was being 
carried on; I don’t ‘know that any other method 
could have been adopted that would have been 
more conducive to human safety; it was 
always necessary to watch the temporary 
entrance for leaks, but I never knew that 
the appearance of it ever created among the 
employés any apprehensions of danger; I don’t 
remember the nature of the bracing in the tem- 
porary entrance previous to beginning the enlarge- 
ment, and after the enlargement was made the 
compressed air was depended upon mainly to 
sustain the silt, although braces six by six were 
put up; those would not have been sufficient to 
hold up the roof without the air, and I doubt 
whether any braces could be put in strong enough 
to sustain the place without the air.” 

Q. Do you think the work of enlarging the tem- 
porary entrance could have been accomplished 
without removing those two rings of four-inch 
plates nearest the air-lock? A. I don’t know much 
about that, but I think that I would not have re- 
moved the plates ; I was inside the tunnel the day, 
or two days, before the disaster ; the temporary en- 
trance,in my opinion, was safe the day before the 
accident ; I do not think that the work was prose- 
cuted with undue haste ; at the extreme end of the 
tunnel I once noticed that the masonry within the 
iron plates was not of the regular thickness of two 
feet, though I did not —_ that that would give 
trouble. 

Q. What is your sititewit the system pursued 
by Colonel Haskin in the construction of this tun- 
nel? A. I don’t know how to answer that ques- 
tion, except to say that Colonel Haskin has always 
preferred practice to theory and worked against 
theory ; after the removal of the temporary plates 
Iremember having heard Colonel Haskin say that 
it would have been bette: to have left those plates 
where they were. 

Q. As an engineer of your experience, do you 
think that there was an error in working that tem- 
porary entrance? A. I should have carried tho 
brick work directly along as the plates were put 
up, but I don’t know that that would have pre- 
vented the accident. 

Q. Don’t you think that it was running an 
almost suicidal risk to rely entirely upon com- 
pressed air to sustain the temporary entrance? A. 
I don’t see how, without compressed air, sufficient 
bracing could have been put in the place to hold 
up the roof and leave space for the men to work in. 

Q. If the supply of compressed air failed at any 
time that roof would fall in at once, would it not? 
A. If the supply of compressed air gave out it 
would do so gradually, and there would have been 
plenty of warning to allow the men to get out in 
safety. 

Q. Cou:dn’t there have been bracing put in that 
temporary entrance that even in the event of the 
failure of the air supply would have sustained that 
roof and saved the men? Answer yes or no. A. 
Everything is possible. 

Q. It could have beendone? A. It was possible, 
























































Q. Why did you think of danger on the last day? 
A. It was because of the work they were doing in 
the temporary entrance; precautions that might 
have been taken were not taken. 

By Mr. Clerihew.—Do you mean to say on oath 
that on the day before the accident you felt it was 
unsafe to go into the tunnel, and that you said 
nothing of it to Colonel Haskin or any one else? 
A. I mean to say that it was not my business to say 
anything to anybody; I nothing to Superin- 
Na eet hadana tha tsimune'eien who didn" 
take suggestions very kindly from any one, and 


In answer to Counsellor White the witness said ' therefore I didn’t offer any. 
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Q. Were you not afraid that your reputation 
would suffer by being connected with so unscien- 
tific a work asthe tunnel? A. No, sir; I don’t 
think it would ; I think the idea of tunneling the 
Hudson is feasible ; but the plan pursued in this 
case is unscientific and not only faulty, but foolish. 

The inquest adjourned to the following day, 
when Patrick Carrigan, foreman of the gang which 
left the tunnel at 12:30 o’clock, was examined. 

“Do you think,” asked the Coroner, ‘‘ that if the 
brick work had been followed up as fast as the 
plates were put in position the accident would have 
been avoided ?” 

“The accident might have occurred,” answered 
the witness, “‘ but it might not have been attended 
with such disastrous results.” . 

‘What, in your opinion, was the cause of the 
accident ?” 

“ Tt was caused by the neglect of the men em- 
ployed to watch for leaks.” 

After examining James Hays, one of the men 
who escaped, the inquest was adjourned until 


an engineering point of view ? 

A. Whenengineering work of this kind is being 
carried on it is impossible for one outside to criti- 
cise unless he can have explained to him all the 
contingent circumstances, and as all the informa- 
tion that has come tomy knowledge has been very 
conflicting, it would be wrong for me to present an 
opinion on the methods pursued. 


Q. I will ask you what you think of the plan of 
enlargment from the temporary, to the two tunnels, 
under such treacherous material as silt and loose 
filling, and the slight amount of bracing in case 
the air was removed ? 

A. My own ideas were that the larger the tun- 
nel, the greater the difficulty, and I strongly ad- 
vocated the single tunnel. The enlargement, and 
bringing the two into one was against my judg- 
ment. A small one would, in my judgment, have 
been safer in construction and better. 


















































Thursday evening. Q. Do you think it would have been possible to 
Col. William H. Paine was the first witness called | have so braced the tunnel that the silt—which 
on Thursday evening. everted a pressure of one ton per square foot— 


might have been upheld if the compressed air had 
been removed ? 

A. Ido. I think it was possible. 

Q. Are there other methods that occur to en- 
gineers for making such connections safer? 

A. Such constructions in soft materials have 
never been made in compressed air, so that it is 
possible to do such work without the use of com- 
pressed air. 

Q. If a coffer-dam or caisson had been used, do 
you think the work would have been successful ? 

A. I think a caisson could have been sunk. 

Q. In view of the loose filling, do you not think 
that portion of the tunnel more dangerous than any 
other? 

A. Certainly. There is much more danger of the 
air escaping in loose filling than in compact silt. 
I should in this case have increased the supports, 
and placed less reliance on the compressed air. 

Q. Was the strength of the posts sufficient ? 

A. As a general thing in tunnels this is deter- 
mined more by judgment than by computations. 
In this tunnel there were some data in regard to 
the pressure which, under the most adverse cir- 
cumstances, would come on the braces. The 
amount of timber put in any tunnel depends on 
the circumstances. 

Q. Did you ever know of a similar work, in 
charge of a competent engineer, temporarily to 
fail or cause the loss of life? 

A. There have been numerous instances. 

Q. What is your opinion at the present time in 
regard to compressed air? 

A. Thad written out a long document on the 
use of compressed air in tunnels, before I met Mr. 
Haskin, going over the whole subject, and I came 
to the following conclusions: That air will pass 
through any material much more readily than 
water—hence, if impervious to air, no water will 
come through. The upper portion of the tunnel, 
being 30 feet below high-water, there would 
be exerted a pressure of 133; pounds per square 
inch, which, at 60 feet, would be 2624 pounds, 
and as the pressure of the air inside would 
be uniformly 26%{ pounds, there would be an ex- 
cess of air pressure at the top of the tunnel equal 
to the pressure of water at that point. Where 
there is an underlying strata through which water 
will go, and an impervious strata above, com- 
pressed air could be used. Now in this tunnel it is 
a matter of judgment whether the material is of a 
character that water will not pass through. My 
own opinion was, that taking all things into con- 
sideration, I would not use compressed air. 

The counsel here asked Col. Paine, “ Did you 
change your views in regard to compressed air?” 

A. I was informed that the conditions were the 
same that I had considered favorable. If they con- 
form to that they would do. 


Q. Did you have any connection with what is 
known as the Hudson River Tunnel? 

A. [have had. In 1873-74. 

Q. In what capacity ? 

A. Mr. Haskin wanted me to take into consid- 
eration the idea of the position of chief engineer 
when work should be started, and to give general 
information. 

Q. What was the result ? 

A. I took the matter into consideration ; he ap- 
plied to me from time to time for advice, which I 
gave, and I assisted in making the preliminary 
surveys. 

Q. Did your connection continue down to 1879 
and 1880? 

A, The same conditions continued util Decem- 
ber, 1879, when, in one sense, they terminated. 

Q. Have you any objection to explaining this 

int ? 

- When ready, Mr, Haskin resumed work with- 
out applying to me for any advice. After the 
work had progressed a short time he came over 
and said he was in some trouble in sinking the 
shaft. I told him I was at such distance and so 
constantly employed on che bridge that I could pay 
no personal attention to the tunnel, and that 
such work required the presence of a competent 
engineer constantly, and at the distance which I 
was I could not be responsible for the prdgress of 
the work. I advised him to employ such an 
engineer, and also foreman, acquainted with 
similar operations, and relieve me of any responsi- 
bility. He asked me if I would give them such 
information as they might desire, and I told him I 
felt an interest in the work, and would give such 
information as I could; so that, I continued to 
advise—in one sense—in regard to specific points, 
brought to my attention, but was not acquainted 
with the details of the work, and never was inside 
of the tunnel. 

Q. What were some of the specific points ? 

A. Ishowed Mr. Brush the air-lock that was 
used on the caisson of the Brooklyn Bridge, and 
answered letters, which were addressed to me by 
Mr. Brush, in which certain points were brought 
up. I recollect that one point brought up was the 
idea of running one large tunnel—which I did not 
consider feasible. Nor did I consider feasible the 
attempt to run a double tunnel in close contact. I 
did not believe it practicable to use compressed air 
in the tunnel. That had been communicated to 
Mr. Haskin at the very earliest meeting. My dis- 
belief in the use of compressed air was one of the 
causes for my desiring to have no responsibility. 

Q. Are you familiar with what Mr. Haskin 
trying to do? 

A. Notprecisely. | 

The drawings of the various portions of the tun- 


nel were here shown and explained to Col. Paine, _ Q. If the experience of six months and the suc- 
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Q. Will you be kind enough to explain the vari-| cessful progress for 300 féet—is that worth some- 
ous points which you consider to be erroneous, in | thing? 


A. Yes. 

Q. And the probability of success increased ? 

A. Yes. 

Q. What is the point of greatest danger ? 

A. The place of loose filling. 

Q. And if that point (indicating the top plates 
on the diagram) had been passed, could this point 


(the lower plates) of this work have been continued 
successfully ? 

A. The farther down the safer. 

Q. And if that had been successfully done, was 
not this further work (indicating the rest of the 


connection) feasible ? 


A. I should think it was. 
Q. Would the opinion of a competent person in 


charge be of more value than a hypothetical one 7 


A. Yes. 
Q. Have you had any experience in compressed 


air? 


A. I have had no experience with compressed 


air in tunnels, but have had experience in tunnels, 
and also in compressed air in caissons. 
had experience in tunneling in California. I 
have had no experience in submarine tunnel- 
ing. 
used successfully except once. 
brought forward by Lord Corcoran in 1880, and in 
1841, three French engineers sunk a shaft to a tun- 
nel under a river by compressed air. 
cessful attempt was made at Chicago. 
the testimony of Col. Paine. Mr. Haskin was re- 
called and made several general statements, and 
answered inquiries of the jurors. 
Graham was next called, and after his testimony 
had been received, the case was given to the 
jury. 


I have 


Compressed air has never been previously 
The 


idea was 


An unsuc- 
This closed 


Gen. Chas. K, 


THE VERDICT. 
The verdict of the jury was as follows : 
Inquisition entered and taken at Jersey City, on 


the 24th, 29th, 30th days of September, and ist, 
4th, 6th and 7th days of October, A. D. 1880, be- 


fore John R. Wiggins, one of the Coroners of Hud- 
son County, upon the body of Peter Woodland, 
upon the oaths of Stephen Quaife, George M. 
Rusling, Robert B. Coar, William Henry Benja- 
min Edge, Jacob Ringle, William E. Scudder, Geo, 
W. Clerihew, Jemes F. Gannon, John McGengan, 
Jobn Halliard, good and lawful men of the said 
county, who, being sworn and charged to inquire 
on the part of the State of New Jersey, when, 
where and how, and after what manner the said 
Peter Woodland came to his death, do say upon 
their oaths that the said Peter Woodland came to 
his death at Jersey City on July 24, A. D. 1880, be- 
tween the hours of 4 and 5 o'clock a. M., by suffo- 
cation, while in the performance of his duty in 
the temporary entrance of the Hudson River 
Tunnel, by the caving or falling-in of the said tem- 
porary entrance between the shaft and the tunne! 
proper of the Hudson River Tunnel Company. 

And farther, while like all great undertakings, 
this enterprise may be considered a bold one; and 
some portions of labor connected therewith may be 
deemed extra hazardous, we find that no fault or 
blame attaches to its projector, Col. D. C. Has- 
kins, or the Board of Directors of the Hudson 
River Tunnel Company, or either of them, directly 
or indirectly connecting them with the death of 
the late Peter Woodland. 

In witness whereof, we, as well as the coroner, 
have set our hands and seals the day above men- 
tioned. 

Here follow the signatures and seals. 

At the examination, on Thursday evening, the 
county physician stated that the cause of the death 
of Peter Woodland was suffocation. 


PERSONAL, 


S. M. Seymour is Chief Engineer of the Ohio 
Central Railroad, with office in Toledo, Ohio. 

James Harrington is appointed General Manager 
of the Memphis and Little Rock railroad, to fill the 
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vacancy caused by the resignation of Colonel Ru- 
dolph Fink. 

Mr. Kivas Tully, of Toronto, is Ontario Govern- 
ment Architect. 

Mr. A. G. Menocal, Chief Engineer of the Nicara- 
gua Canal Survey, was in the city on Thursday, 
for the purpose of buying an iron bridge for the 
Nicaraguan Government. He went to Phoenix- 
ville same date. 

Sir Henry Bessemer was presented with the 
freedom of the city of London at the Guildhall on 
Wednesday, 6th inst., and the Lord Mayor enter- 
tained him at dinner at the Mansion House the 
same evening. 

John J. Kiernan and others are named as direc- 
tors of the American Mining Associated Press, 
with a capital of $50,000. They are to publish and 
disseminate news regarding mines and mining, 
with their principal office in this city. 

The net profits of the Bank of England for the 
half-year ended the 8ist of August last were £692,- 
169, making the amount of the “ rest ” on that day 
£3,704,243, and, after providing a dividend of £4 
15s. per cent., the “‘rest” would be £3,012,076, 
which was very much the same account as they 
were able to show at the last half-yearly court. 

The maddest performance recorded in Mr. W. 
T, Dobson’s history of ‘Literary Frivolities” is 
that of the man who discovered there were 83,535 
ways of spelling the word scissors, and who ac- 
cordingly sat down and wrote them out in a 
yolume containing 300 pages of three volumes 
each 

The following, dated Sept. 17, and written at 
Tunbridge Wells, England, to the Treasurer of the 
American Society of Mechanical Engineers will 
explain itself : 

‘‘Tam recovering from my desperate illness so 
rapidly that I shali sail for home Oct. 9, and shall 
attend to my duties to the Society. I shall also 
read a paper at the meeting, Nov. 4. 

** Yours very truly, A. L. HoLiey.” 

E. F. Winslow, president of the Burlington, 
Cedar Rapids & Northern Railroad, New York ; 
F. J. Hecker, general superintendent of the Detroit, 
Eel River, & Chicago Railroad, Logansport, Ind. ; 
F. Slataper, chief, and T. Rodd, assistant engineer 
of the Pennsylvania Railroad Company, Pittsburgh; 
D. J. Whitmore, chief engineer of the Chicago, 
Milwaukee & St. Paul Railroad, Milwaukee ; 
R. P. Buckland, government director of the Union 
Pacific Railroad, Tremont, O., were in Chicago 
on Saturday last 

Colonel Bachelder, of Boston, the government 
historian of the battle of Gettysburg, has gone to 
Gettysburg with a corps of engineers to complete 
the survey of the battle field, as directed by act of 
Congress at its last session. Colonel Bachelder 
was recently elected a member of the Board of 
Directors of the Gettysburg Memorial Association 
for the preservation of the field, and was also ap- 
pointed a committee to locate tablets to mark the 
position of troops at the battle and to determine 
the legend they should bear. 

Owing to the death of Mr, EX. L. Thomson, late 
agent for Brooks, Shoobridge & Co., the business 
of that firm will hereafter be carried on under the 
firm name as shown in the advertisement on our 
first page, the agent in charge being Mr. Charles 
J. Stevens. The excellent character of Messrs. 
Brooks, Shoobridge & Co.’s manufacture is so 
well known and widely appreciated, in this coun- 
try that with the rapidly increasing building of 
public and private structures their already exten- 
sive business cannot fail to be rapidly enlarged. 

The Panama Canal syndicate having been 
formed, with strong names on it, the loan for con- 
struction will again be put out under somewhat 
more hopeful circumstances than at the previous 
trial. It is noticeable that each time M. de Lesseps 
goes over his figures he is able to effect a little 
economy. At first it seemed that $150,000,000 


might be required to build the canal. Closer study 
reduced the sum to $140,000,000 ; application still 
more intense got it down to $130,000,000 ; further 
adjustments knocked off ten millions at a time, 
until now the new loan is fixed at $80,000,000. 
This shows what can be done by a little exertion. 
—wN. Y. Sun. 


The sudden death, on the 30th of September, of 
W. RB. Caldwell, Jr., President of the Birmingham 
Rolling Mill Company, and a resident of Louisville, 
Ky., cast a decided gloom over business circles in 
that city. Mr, Caldwell, though not yet 80 years 
of age, had shown remarkable business talent in 
his administration of the Louisville Iron and Steel 
Company, of which he was also president. He had 
been a student in the Scientific School of Yale 
College ; also in Hoffman’s Laboratory in Berlin. 
He was connected with Prof. N. 8S. Shaler on the 
Kentucky State Geological Survey, and his report 
on the iron ores and coal beds in this State was a 
thorough, noteworthy contribution to our scientific 
literature. 


In October, 1878, John C. Campbell, for many 
years Chief Engineer of the Croton Aqueduct, was 
removed from that position by the Commissioner of 
Public Works. Great publicity was at the time 
given to the removal, for it was charged that Mr. 
Campbell had been guilty of neglect of duty in al- 
lowing bad workmanship in the construction of an 
arch in Forty-second street, which fell a few days 
before. He claimed that he was not responsible 
for the bad work; that it was done by a contractor, 
was not within his department at all, and that the 
neglect of duty was that of an inspector appointed 
directly by the Commissioner of Public Works. 
Upon these grounds he applied to the Supreme 
Court at Special Term, through his counsel, Douglas 
Campbell, for an order of reinstatement, Judge 
Lawrence, to whom the application was made, de- 
nied the motion, holding that the decision of the 
Commissioner was final. He added that whether 
the court would have arrived at the same result 
upon the facts was not the question. Upon appeal, 
the General Term also denied the application for 
the same reasons. The Court of Appeals has now 
reversed the decision of the courts below, annulled 
the order of removal, and ordered Mr. Campbell's 
reinstatement. 


Among the recent deaths in this city was that of 
Col. Eugene H. Angamar, of New Orleans, La. He 
was a highly educated engineer, and before the 
war one of the most successful sugar planters of St. 
Landry Parish. He devised and practically 
demonstrated during the year 1859 a method of 
closing crevasses, which quickly checked those 
terrible overflows that so often inundated the finest 
portion of his State. It is of record that through 
the efficiency of his apparatus—tested on our coast 
before and after the war—many dangerous cre- 
vasses were closed in a remarkably expeditious 
manner. He invented several methods of explod- 
ing torpedoes and otherwise proved his 
skill. He filled the office of engineer of the 
State of Louisiana, having special charge of 
the levee system and the connection with 
the Mississippi of some of the tributaries 
of the great river. He was later in charge 
of the method of applying compressed air to the 
uses of street cars in New Orleans. Subsequently 
he devised a method of applying steam to surface 
and elevated city railroads, which, while retaining 
all the especial power of steam, divests it of the 
objections to use in the city streets. By charging 
the boiler at the station with highly heated water, 
and his furnace with a few shovels of live coals, 
his car makes a run of twenty miles without at- 
tention to either the fire or water during the trip. 
Obviating all smoke, gas, or exhaust of steam while 
in service on the most crowded streets, from the 
large volume of water used, nearly three times 
that of other boilers, rendering the boiler entirely 






the Third avenue horse railroad of this city.—s;/- 
entific American. 


Professor Benjamin Pierce, the eminent mathe. 


matician, and Professor at Harvard College. died 


Monday at the age of seventy-one. He was horn 
in 1809, at Salem, Mass., and graduated at Harvard 
in 1829. Two years later he became tutor of 
mathematics in the college, where he had studied, 

in 1838 he was made professor, and the teaching of 
natural philosophy was added to his other duties. 

In 1842 he was appointed to the post of Perkins, 

professor of astronomy and mathematics in the 
same institution. His thorough scientific know]- 
edge attracted the notice of the government, and in 
1849 he was appointed consulting astronomer in the 
preparation of the ‘‘ American Ephemeris and Nau- 
tical Almanac.” The organization of the Dudley 
Observatory at Albany was entrusted to a scientific 
council of which Professor Pierce was onefof 
the most distinguished members. In 1867 he sic- 
ceeded Professor Bache as Superintendent of the 
Coast Survey, which office he resigned in 1874. He 
undertook the publication of the ‘Cambridge 
Miscellany of Mathematics, Physics and Astron- 
omy.” Between 1836 and 1846 he prepared a series 
of mathematical text books for the use of Harvard 
College. One of his most remarkable papers was 
that ‘‘ On the Discovery of Neptune,” which holds 
a high place in the estimation of mathematicians 
and astronomers. He cleverly disputed the theories 
of Leverrier and Adams as to the characteristics of 
the planet. Other papers on ‘‘Saturn’s Rings,” 
** Celestial Mechanics,” ‘‘ Potential Physics” and 
kindred topics have earned him a world-wide repu- 
tation. 

——_—_-sn & oe oC 


NEW PUBLICATIONS. 


's Handy Book” containing a full explan- 
the steam-engine indicator, and its use and 
and steam users, with 
the power of all classes of 
uestions and 


Tuck, gilt 
* Claxton ca & Company, 


As a writer on subjects relating to steam and 
steam engineering Mr, Roper is now too well 
known to need any further introduction. In this 
his latest contribution to steam engineering litera- 
ture, Mr. Roper has aimed to present to his brother 
engineers, a “handy book” that will be to them 
what Trautwine’s ‘Pocket Book” is to Civil 
Engineers, and in doing this he has spared no labor 
in collecting and editing his materials. Some idea 
of the completeness of the work may be gathered 
from the statement of the publishers that it con- 
tains nearly 800 main subjects, 1,316 paragraphs, 
876 questions and answers, 52 suggestions and 
instructions, 105 rules, formulz, and examples, 
149 tables, 164 illustrations, $1 indicator diagrams, 
and 167 technical terms ; over 3,000 different sub- 
jects, with the questions most likely to be asked 
when under examination, before being commis- 
sioned as an engineer in the U. 8. Navy or Revenue 
Service ; before being licensed as an Engineer in 
the Mercantile Marine Service, or receiving a certi- 
ficate to take charge of a steam engine or boiler 
in locations where such certificate is necessary. 
The author does not claim to have discovered any 
recent special facts relating to his subject, neither 
does he claim to have written a book of instruc- 
tions in designing or proportioning steam engines ; 
he aims rather to instruct how to care for and 
manage them intelligently and also to furnish 
with a plain, practical treatise those intending to 
qualify for the U. 8. Navy, Revenue Service, Mer- 
cantile Marine or for the charge of the better class 
of stationary steam engines. The book is very full 
execution is per- 
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CORRESPONDENCE. 


Loupon, Mapison Co., O., Oct. 2, 1880. 
EpiTtoR ENGINEERING NEws: 

While the subject of magnetism is claiming at- 
tention in the News, will some of your kind read- 
ers explain why, from the meridian of no varia- 
tion, the declination E. and W, increases as you 
recede from that line? Also, their method, or 
methods, employed in setting out a true meridian, 
for local purposes, when an open compass, or tran- 
sit, is their available instrument? 


Yours, etc., J. ARNETT. 


CHICAGO CORRESPONDENCE. 
CuIcaao, Oct. 6, 1880. 

A grain elevator of mammoth proportions is be- 
ing erected on the South Branch on Fourteenth 
street. Additions to many of the old elevators are 
also being made, 1 « mii 

One of the finest business blocks in Chicago will 
be that “of’ Mr. Borden, thé civil engineer, who 
“ struck it tich” at Leadville. The structure will 
cost $75,000, and occupy the northwestern corner 
of Randolph and Dearborn streets. The building 
wil] be six stories and basement. D. Adler is the 
architect. 

Wheeler & Tappan, agents for the Deane steam 
pumps, report satisfactory sales of these goods. 
They have a large trade among Western brewers. 

Thé Union Foundry Works are at present en- 
gaged upon a large contract for materials to be 
used in Mr. Borden’s building. 

The Iron Works of H. A. Steeter are busily en- 
gaged getting out materials for several large con- 
tracts. 

The Fullerton avenue conduit has cost the city, 
so far, $564,258.99. 

The railroad corporations centering here will 
contribute $6,000,000 to the substantial improve- 
ments of our city this year. 


EARTHWORK COMPUTATION. 
71 BroaDway, NEw York, Oct. 4, 1880. 
EpirorR ENGINEERING NEWS : ~ 
Will one of your correspondents on ‘Earth 
Computation” please give the cubic yards con- 
tained between the two following cross sections, 
together with the mode of computation, the middle 
area, etc. — 
The sections are 100 feet apart, the bottom width 
20 feet, and slopes of cutting 114 to 1. 





E.C. Cc, W.C. 
12 18 12 
10 8 


The intermediate level 14, will be understood to 
be at 10 feet. east of the centre. A. B.C. 





THE SHARPEST ALLOWABLE RAILROAD 
CURVE. 


PLatrsmouTH, Neb., Sept., 29, 1880. 
EpitorR ENGINEERING NEws : 

I note in the News of the 25th Sept. an inquiry 
as to the ‘‘ sharpest allowable railroad curve.” 

In this connection I would state that on the 
present (temporary) line of the west approach 
to the Plattsmouth Bridge, we have a 23° 
curve, of about 60° total curvature, on a 
level grade, and trains of twenty loaded 
freight cars and all the regular passenger trains 


pass over it, The curve has a guard rail, of | 795 mil 


ordinary rail on the inner side, and is laid with an 


elevation of 5” on the outer rail, and 4’ 9” gauge. | miles o 


New and stiff engines cannot run around this easily, 
being apt to push the ties loose in the ballast. 
Engines somewhat worn traverse the curve best. 


There 
All the traffic which crossed the ice-bridge here | costin, 


during last winter was taken over a similar curve, 
at the west end of the bridge. Engines generally 
hauled 15 loads, but had the disadvantage of haul- 
ing one way upa 52-foot grade. 

Weare now hauling the earth to filla trestle 
2,000 feet long around this first-mentioned curve 
chi “Seadd Gepaaas . 
yards each of earth. Very Yours, pe 

H.W. Parxuvurst, Chief” Engineer. 
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ENGINEERS’ SOCIETIES, 


eee m and also as Sanaa Seperte 
of same as can be furn by the Secretaries the 
Societies. We wish to codperate in the <fforts now being 
made in many parts of the country to advance the interests 
of the profession through these Associations. 


—_——— 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


At the meeting on Wednesday evening Secretary 
Bogart read a paper, by A. G. Menocal, on “‘ Inter- 
Oceanic Canals ; Additional Information Obtained 
by Recent Surveys in Nicaragua,” on which Mr. 
Menocal claims to be able, from the information 
gained by surveys recently made by him, to 
shorten the length of the Nicaraguan route 7.4 
miles, and reduce the estimated cost over eleven 
millions of dollars, making the vost of construc- 
tion, according to latest figures. a little over forty- 
one millions of dollars. Mr. Menocal ‘‘regrets ” that 
he has ‘‘ no instrumental survey on which to base 
estimates of cost, but a personal inspection of the 
district made with compass and aneroid barometer 
shows that the line may be taken as given,” which 
leads to the natural conclusion that if only enough 
surveying be done in those remarkably elastic 
regions, both of the Nicaraguan and Panama routes, 
the “‘ estimated” capital needed may eventually be 
squeezed within a dividend-paying limit and so 
put Mr. Nimmo and his statistics to rout. 


BOSTON SOCIETY OF CIVIL ENGINEERS. 


At the regular meeting of the Boston So- 
ciety of Civil Engineers, held June 16, a com- 
munication was received from W. E. Pettee, 
C. E., of Lakeville, Conn., suggesting to the 
Society the importance of having issued a 
work on ‘‘ Law and Practice for Land Surveyors 
in the New England States,” and Mr. Thomas 
Doane, C. E., read a paper on the ‘‘ Northern Pa- 
cific Railroad and its Territory,” in which he gives 
a brief account of the organization and early history 
of that railway, a description of the located route, 
its alignment and grades; some particulars as to 
climate and productions of the region traversed, 
and some notes as to its geological features, the 
whole being from Mr. Doane’s personal observa- 
tions in 1879, while Acting Chief Engineer of the 
railway, and together constituting a very interest- 
ing and valuable paper on that subject. 


CHICAGO PUBLIC WORKS. 


The annual report of the public works depart- 
ment, just ened , presents not a few items of in- 
terest to a ae and wager. 

During 1879 there was laid in the South division, 
14,181 feet of water pipes; in the West division, 
42,413 feet. and in the North division, 12,023 feet ; 
total, 69,567 feet, or a little over twenty-three 


The revenue from the water-works of the city 
from: 1861 to 1880 was $10,334,655 ; the ex l- 
uring the same period were $8,644,754, 

a 


tures d 
ones profit of $1,689,900. 
The ao avenue conduit has so far cost the 


city $564, 

city of Chicago covers an area of 36 square 
ilice or eae Thane we Sen cone covered 
The streets meas- 
names, and cover 


letice are resumed 
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begins south of the easterly breakwater or light- 
house point 750 feet, and extends 24,000 lineal feet, 
or about four and a half miles, south and south- 
east. It is nearly completed, at a cost of $840,000, 


| The principal work contemplated, in addition to 
| dredging the basin within the breakwater, is the 


construction of an outer breakwater located north- 
east from the north pier, to provide for an anchor- 
age in deep water, and to be readily accessible from 
the inner harbor. 

The cash paid out by the Department of Public 
Works during the year 1879 was $1,816,829.38. 

x on repairs, streets, small inside parks, 
and the two tunnels, during 1879, $129,154.39. 

THE SPECIAL ASSESSMENTS 


made by the Department of Public Works for 1879 
are as follows : 


For wooden-block pavement $148,343.36 
* miscellaneous street improvements 52,410.48 
~~ free naeen 5,949.01 

* water service pipes... * 12,033.64 

* private drains. ... 944.0 tiie Cbteneeiiin:,. ee 
“ street and alley openings and widenings 338,143.08 

© GRIN bo é v0.ss ded seconste wees . 21,424.66 
iiss 5 ahs <+ canicedes ees . $558,963.45 


— Ose eerme —-—- 
CONSTITUTION OF EARTHS, AND SLIPS IN 
CLAYEY SOILS. 





TRANSLATED BY LIEUT. F. A. MAHAN, U. 8. ENGINEER 
CORPS, PITTSBURGH. 





[From an article in the “ Annales des Ponts et Chaussées," 
read before tbe Engineers’ Society of Western Pennsylvania, 
April 20, 1880. } 


(Continued from Page 333.) 

This should not be the case if the movement 
were the consequence of the crushing of the clay 
alone. In fact, the softening must be greater near 
the slope than a little way back. It must take 
place parallel to a curve, f g h (fig. 4), so that the 
mass below f gh retains more solidity than the 


a. 04 “ 
Ag Slight! 
a 4 meable 


Fig. 4. pf BR learth 








mags above. Again the side, cd, offers a certain re- 
sistance to sliding, which opposes a vertical mo- 
tion of translation of the mass, acde. Finally, 
the weight of this mass, of which the resultant is 
a force, G G', applied at the centre of gravity, G, 
can only act to produce the movement by a com- 
ponent, G n, el to general direction of the 
curve, fgh. Now it is easy to see that thisaction, 
in down the mass, a cd e, should make it 
lean to the cut. ; 

The hydrostatic pressure, on the contrary, su 
posing it to act only in the seam, cd, has a cea: 
ant, P P’. This force, causing the separation along 
ed, allows the vertical motion of translation, if 
the clay be sufficiently soft; and, in the contrary 
case, has the very natural effect of making the 
mass, ac de, take a reverse slope. This effect is 
still more certainly caused if we consider the hy- 
drostatic pressure as also acting at the base, a c. 

The shape of the line of ae that is of the 
intersection of the surface of intersection by a ver- 
tical plane in the direction of the motion, has a 
peel interest. In the case that we are studying 

of a slip in the slope of acut where exists an 
ooze, we never have a line of continuous curvature 
and cycloidal in shape such as mentioned by M. 
Collin. The line of separation always presents the 
following characteristics very clearly: 

Throughout the entire height of the slightly per- 
meable earth it is sensibly vertical as shown at ed 
(fig 5), and sometimes it even overhangs. This 
of the wall when laid bare never shows any 

of rubbing, and is not continuous and 
smooth. It has sometimes the bright appearance 


f 


noticed on the sides of seams, which is 
due to the and stay of water, It is only 
below the ooze the line of separation becomes 


curved and the side smooth with traces of rubbing. 

of this lower part of the line is never 
continuous. Below the ooze it almust always pre- 
sents a bend like that shown at c Kb in fig. 5. 
The convex part of the curve recalls exactly, by its 


| 


of the city covers 8,368 acres, a little over thirteen pepness peeereit ourel 6X: Be 8, Gave to 
square miles, or 36 per cent. of the city area. The | show the in which the softening is propa- 
panoantage oF nallen of sowarnge ia conaiderat un- oon. The beginning of the convex part is more or 

the percentage of area improved by near the ooze, Sometimes it is just below, and 
ps op eres panty cerwthenen Fae 5 ed vehineway ;| the line takes the ce K’b. At others, on the 
add to this over of connections from | contrary, the con is m , and the 
the mains to actually laid. curvature of. the line the continuity, as 

The total cost of all the their adjuncts | shown in c K” b. 

up to December, 1879, is $5,280, ‘We have been the more struck by the constant ex- 
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— istence of this inflexion, in all the slips that we | the clay, without being increased, as in the preced- us in the last class of accidents that we have to 
ee have noticed, because it seems to co ict the ob- | ing case, by the under exerted in the layer | mention, that which is caused by a break along a 
a servations made by M. Collin; but the contradic-| of eminently aaa. The im t | given seam. 

“ tion is onl t. All the curves of slips pre-| part of the phenomenon takes place in the r the small and discontinuous seams jp. 
gered by llin himself were produced in the | of the clayey mass. The absence of the sheet of | closed in clayey masses, others that cross them t. 
slopes of fills. He only mentions one line of a slip | water assists the formation of seams in the surface | a greatdistance are often found. This kind of 

; in the slope of acut, which a to have been | of the clayey mass, at the same time that the stand- 
<a drawn with some precision, of the slip in | ing of the water in the slightly permeable earth 
ee the Hesse cut. Now this line shows an inflexion, | gives rise to the hydrostatic pressure in these 
little marked, it is true, but which would be still|seams. The elasticity of the clayey mass being de- 
more so if the upper element of the line of separa- | stroyed by cqening the cut, either a general swell- 
; a f ing or a bi along a given seam may be caused, 

ears Hence we have two kinds of accidents. 

The enlargement may itself involve the immedi- 
ate disintegration of the mass; it may be luced, 
on the contrary, without disintegration being ap- 
parent, and be propagated without anything show- 
ing it outside until it is sufficiently complete to 
cause a movement at the bottom. e first kind 
of accident is thus presented under two different 





































cleavage planes. These principal seams may un- 
doubtedly disappear, as the others, under the in- 
fluence of the reactions of the mass, but they are 
certainly more persistent. They generally hav. 4 
direction approaching the vertical, doubtless be. 
cause this tion is the most favorable to their 
formation and preservation, 
When a seam of this kind is a little in rear of 
the crest of the slope and in a direction approach- 
that of the cut, the water that filters in de- 
velops a pressure that tends to make it open more. 





forms. The extension may take place in length or in 
% Case of Immediate Disi ion.—When the depth. Inlength the seam, as it extends, ap- 
; : enlargement involves immedi disintegration, | proaches the cut, so as to limit the size of the 

tion were shown vertical, as it must have been | the movement begins at the surface and is at once | ! ee from the mass, In depth 

when the movement took place. M. Collin, whom | manifested by the sliding of small masses of clay. | it in the direction where least resist- 

F this inflexion did not escape, attributes it to the| These masses, being detached from the slope, are ance isfound. Ifthe slope be intersected by a 

x succession of two slips; but it is hard to receive | more or less disintegrated at the instant that the | Vertical plane perpendicular to the axis of the cut, 


this explanation, because the mass of earth exist-| movement is produced, but they are never in a 


ing between the first cycloid and the second is : ition. from a given point behind the crest of the slope, 
e much toe small to have moved by itself. Besides ae “2 cnlekaan " bhava "ae onbone will at be nearly vertical, then will become 
a this, the information given to M. Collin by various b I , | nearly el to the surface of the slope ; after- 
: soapy a caused by friction. It presents ; . 

aq the bright ce of the sides of seams. Hence | ¥2™4, headed off by the resistance of the 
it is not a slide that is produced, but a true break- ine d at the bottom of the cut, it will take a 
ing off. It is only when the detached earth has tal direction. This line of least resistance 
been left for a certain time in and been soft-| ™ust then necessarily present a general shape, 
ened by rains that it presents fluid parts and slides reminding us of the cycloid or some similar 
are produced ; and these slides are still due rather | “UrV®- : : 
to the thrust of the water accumulated in the voids nate eran treet ae a fre . ant of ee 
of the disintegrated earth than to the giving wa ’ : oe Surtace 
of this earth, Accidents of this kind’ visible so| long which complete cohesion still exists is 
soon as they take —— are propagated successively, | lessened at the same time that the hydrostatic 
and it is only in 1 run that they assume a —— increased. A time comes when the 
character to cause apprehension. atter is greater than the bottom and lateral re- 
M i *  g Latent Disi sistances. The partly detached block of earth is 

t a mepente th os Disin-| then wholly separated and starts toward the cut. 
egration.—If the enlargement be not accompenied | The movement takes place slowly and irregularly. 
by immediate disin' tion, the latter takes place | increasing after rains, stopping entirely during 
S i: engineers, in the shape of the lines of slips in the | Without any outside sign. There is then formed in| Gry wether, and continues until the moving block 
i slopes of cuts, are far from contirming the contin- the clayey earth a series of seams into which the | j, disintegrated by the action of atmospheric in- 

‘ uity of the curve. To show this we shall confine | Water enters with greater ease. The enlargement | Aiyences. 

ourselves to giving here an excerpt from a letter | Stops nearer the bottom of the cut. A sliding takes| Frample of a Movement of this Sort.—An op- 
of M. Charie-Marsaines, as found in a note at the | Place at this level as a consequence of the enlarge- portunity was had for observing a movement of 

end of M. Collin’s article : ment of the upper mass, and the water reaching} this kind in one of the slopes of the ditch of Fort 

“The lines akong which slips take place are | this point through the seamsof the distended viass, | Hains, To stop the movement of this block it was 

nerally very much broken ; almost all show in | further lessens the resistance to friction. A move-| divided n y tothe axis of the ditch, by little 
their upper part a sensibly straight wall ; it is only | Ment then comes when this resistance is too weak | trenches in which spurs of dry stone were placed. 
at the lower part that they have a gentle curve. | to balance the hydrostratic pressure of the water | The trenches thus opened as far as the surface of 
There are but a few parts very much softened by remaining in the seams, anda movement of the/| separation, allowed the phenomenon to be studied 
water, where I have noticed continuous curves | 255 is caused. ys before the mo mass was disintegrated, and 
without inflexion, like those you havedrawn. * *| At the moment the movement begin’ any con-| gave very valuable indications for determining the 
The slips never occurred instantaneously ; they | siderable quantity of fluid clay is rarely found in| causes f. On the outside the movement 
were always announced ne ow on top of the| the overturned mass. The softening is produced | was shown by the formation of a crack in the earth 

i ground, and r or portions being de-| when the water afterward ee the dis- | behind the crest of the slope, by a moving forward 
: tached from the mass that was ready to slide. The | integrated clayey earth. The delay that necessarily | of the foot of the slope a slight falling back at 
j surface along which the slip took ® was quite | takes place in removing the moving causes | the top, and by the very marked upheaval of the 
often continuous and soapy, but not always.” an error on this point, and has alone been ablé to | bottom of the ditch in front of the moving mass. 
This description is far from giving an idea of the | give rise to the belief that the movement was due} On the inside this mass was entirely solid. The 
. : cycloidal shape at which M. Collin stopped. It/ to the crushing ofthe clay. The of the | line of separation had the general shape mentioned 
Fe agrees better with the one we have observed. If | movement is shown by cracks in the nbor- | above, ae that of a cycloid or 
the ment be not complete, it is because M. | hood of the crest of the slope; but these fissures | similar curve ; but the continuity of its different 
ae Charie-M nes has not distinguished between | are much more numerous t in the case of a/ elements was far from perfect. 
P the case where a sheet of water exists and where it | sheet of water, and the overturned mass is much| The width of the which the separa- 
does not. When the second case is considered, the | more disintegrated. The movement no longer | tion had taken place was t at different points 
explanation of the discrepancies that seem to exist | takes place continuously. It has intermi Tt was nothing at the top where the 
between M. Charie-Marsaines’s observations and | periods co ding to the alternations of rain/|line of separation was scarcely visible. At this 
ours will be given. and dryness, but it presents no such marked pause. 

The fact that the beginning of the movement is | The upper of the moving masss still comes 
not due to the softening of t a is also con-| down to itself or leaning toward the solid 
firmed by the efficacy of the method pointed out | earth. — 

b M. de Bexilly to prevent ali in slopes where a ihe Eee ot ee is still sensibly vertical, | arm could be thrust down into the gaping fissure. 
eet of water is present. e know that this | and even sli ly overhanging in the upper part} At the bottom the line of separation was hard to 
method is to ta masonry gutter at the | corresponding to the aT permeable earth. In/ trace. However, in excavating, traces were found 
point a (fig. 1) to collect the water an sage the | the clay it inclines and of the smooth, surfaces on which the slide 
; a b of the slope from its action. This gutter | direction of the slope, and near the it be-| took place, and surface extended to 6.50 feet 
: oes not prevent the water from acting on the | comes horizontal. In its general shape it may re-| below the bottom of the ditch. Nowhere was 
surface a ¢ of the clayey mass, and the softening | mind one of the cycloid, but it is far from being a | soft clay found. in Gon roids post no traces of 
below this surface can take place as well with as| continuous curve. The lowest point of the line of | sli were found on the face of the fissure. 
without the gutter. Hence there is noreason why | separation is generally at the level of the bottom) All circumstances point out a horizontal dis- 
the gutter should prevent the movements that | of the cut; still it is sometimes above and some- | placement of the ing mass, accompanied by 4 
w be the consequence of the softening of the | times even ‘below this level. It is my. at nearly | motion of ‘estntion, <hemiay a falling to the rear, 
clay ; it can only delay them. If it be objected | the lowest part that the surface separation | but without any sensible vertical displacement of 
tog that the softening is no longer possible because the | presents the polished and soapy appearance of a| the centre of gravity. Now, a movement of this 
e surface a c of the clay is from atmos-| sliding surface. In its u part, to a point but| kind cannot be caused the sole action of the 
heric influences, we are then obliged to admit | little above the bottom of the cut, it has nothing t of the mass of earth. The work of this force 
That degradations never take place except at the | more than the appearance of a surface of breakage ; | is zero, since the centre of gravity has not 
surface of the slope ; that inno case can an un-| it has ite roughness and i moved down, so that it could not overcome the re- 


the line of least resistance in this section, starting 





e expected movement of the mass ha and that; Everything then seems to show that the | sistance offered by cohesion and friction, nor could 
i accidents of any importance can come after a | crushing of the clay is no more the original cause anes ae ee oe val of the earth 
necessarily long time. of the accident in this case than in the others. The | at the bottom of the e must some 


Case in which no Sheet of Water is Present.—| little damp clay found in the overturned mass 


S Let us now come to the case where the slightly | when the movement begins, the in the progress 
oa permeable earth lies immediately on the clayey | of the slip, the direction in which itis caused, the | most wa that place. 
mass. The sliding at the surface of this mass can | appearance of the surface of separation, show the | The of Peedi bie a bertzontal 

no | x be caused except in very rare cases, be- Ee ne Se ee that de 
cause the lessening of the friction along this sur-| Movement Due to a ae tr 
face can only follow from the surface softening of ' This conclusion is still more strongly upon 







































ENGINEERING NEWS. 





341 





no new business is reported. The inqui ia, how- | 
ever, active, but owi to the = ne Fastest 
alread Rails, the | 


5 


e 

have been placed abroad | 

for 50,000 tons Steel and Iron Rails, ne 
5. 


begun oon, nominaliy, Sed sooa bos, Goudie 


of delivery, Iron Rails (American), 
according ete. 


for | 
We 
to time | 
Op Raits.—A slight improvement in the in- 
quiry for Old Rails is reported, but the only tran- 
of | saction that has come to our notice during the 

week is a lot of 600 tons Ts, sold, ex a. at $26.25. 


We quote Ts and D H $26.50@@27. respect- 


ively. 
rt under this 


Scrap.—There is nothing to re 
head, as the article seems to be for the moment 
neglected. We re last week’s , viz., 

$27 for No. 1 Wrought, from 3 
PHILADELPHIA, Oct. 5. 

STRUCTURAL IRON.—There is but little new busi- 
ness to report, and inquiries have not been numer- 
ous during the past week or two. There is a fair 
prospect of greater activity in the near future, and 
in the meantime the mills are still busy on old 
orders. ane may be quoted at 2.7c.; Beams, 
3c.; Channels and Tees, 3.1@3.2c. 


Prirrspure, Oct. 6. 


the movement, 
vented the water from accumulating in the open 
seam and bringing a pressure to bear therein. 
A last circumstance that is worth mentioning is 
that the general movement of the mass did not 
take place in a direction exactly normal to theaxis 
of the ditch. This fact seems to us to confirm the 
pre-existence of a extensive seam. If this 
oe after the — ioe 
ditch, it would have been symmetrical with a 
line to the axis of the ditch, and the 


really 
took, we must necessarily conclude that the seam 
which started it was oblique to the axis of the ditch, 
and the pre-existence of the seam follows from 
this inclination. 
(TO BE CONTINUED.) 
eo-—__——- 


DISASTROUS LAND-SLIP. 


week has been a little quiet, and no heavy trans- 
actions reported. mills are still full of work, 
as a rule, but there is more di ition to accept 
orders, and prices are a trifle easier than at date of 
our last report. For desirable orders for Tank Iron 
it is likely that concessions could be obtained from 
a oted rates, which are as follows : Tank Iron, 3c.; 

. No. 1, 3.8c.; C, H. No. 1, 3.5c.; Flange Iron, 
4% @5c.; Fire-Box, 534 @6c. 

PITTSBURGH, Oct. 6. 

RalLway Svuppuiigs.—There is a continued fair 
business, but no recent change in prices. Railway 
Spikes, 2%c., 30 days; Fish Bars, 2\4c.; Track 
Bolts, with square nuts, 81¢@3%c.; ditto, with 
hexagon nuts, 4c. Steel Rails—none selling here. 
The Edgar Thomson Company are reported as being 
sold up until next summer. and unable, in conse- 
quence, to take orders for early deliveries.—Iron 
Age, 7th inst. 








CaLouTta, Sept. 22.—By a land-slip at Naini Tal, 
Bengal, eleven British officers. fifteen soldiers and 
eleven other ang were killed and four injured. 
Among the ki are L. Taylor, Assistant Com- 
Ciena: Maj. Me Sate ae Mr. cee 
Chaplain; j. Morphy, o e 40th Regiment ; 
Mrs. Morphy; Mr. oe road overseer; Mrs. 
Turnbull, Capt. Frederick Goodridge, Surgeon J. 
B. Hanna, ie eae ae Royal Engineers ; 
Capt. , Lieut. E. J. Sullivan, Dr. 


> +0 00 ee 
Hatchell, and Second Lieut. J. B. H. Carmichael. FOREIGN INTELLIGENCE. 





— ed oran & Oren ——- bridge —- 
river Russia, which ished, cost $6, \° 
THE MARKET. 000. the bridge is built the river is more thau a 


Lonpon. Wednesday, Oct. 6, 1880. 
Scotch Pia.—Since last Wednesday prices have 
fluctuated in both directions, but the market is now 


mile wide. The 14 piers which support the 
100 ft. above the main level of the water, and 
are 364 ft. long and 20 ft. wide. 


rders are 
girders 





any items of interest 


steady, and there is a fair business doing. Follow. GENERAL INTELLIGENCE. 
are ~ ions, which show an advance 
om last s of 6d. on Eglinton, 1s. on We solicit and are aka te ee ee eee 


Gartsherrie and 1s. 6d. on Coltness. a 


| cross the ore road. Bids to be accom 
| bond of $3,000. 


| the sale of the old boilers at the water-works, and also 


PLaTe aND TaNK Inon.—Business during the | 6° 


It is said to be the largest com- 
in this country. 

heny Water Committee of Allegheny, Pa., 

for bids for lowering the water-pipes that 

nied by a 

or bids for 


geared to an engine. 

Se Canta 
The 

will ad 


They will also advertise 


| for taking down the smoke-stack. 


A Philadelphia dispatch of the 6th says: ‘‘ Councils’ 
Committee on Water occupied three hours yesterday in 
cutting $78.833 from the $499,975 asked for by Chief 
Engineer McFadden for running the Water Department 
next year and adding a new item of $100,000 for the 
further extension of the water-works.” 

Water ExpLorations.—The Water Committee of 
Watertown, Mass., in their search for a perennial 
spring, under the instructions at the recent town meet- 
ing, are excavating a trench, 100 feet long, 12 feet 
wide and 12 feet , on the Sullivan land, and will lo- 
cate a steam pump at the place. The pumping opera- 
tions will be continued long enough to determine satis- 
factorily the nature and extent of the supply. 


The artesian well near the Providence depot, Boston, 


is p ing at the rate of 2'¢ feet a day, and bas 
| reached the depth of 1,523 feet. The contract for the 
| drillin 


was for the depth of 1,500 feet, and the further 
exten of the work is a matter of uncertainty ; it may 
go on or it may be stopped atany time. The work at 
the present time is t a very hard biue stone, 
which makes the rate of drilling very slow. At the 
depth of 1,400 feet a 20-foot strata of goid quartz was 
The object of the well is to flowing water. 
f the owners were satisfied with a pumping well this 
would answer their purpose, for it is full of water within 
a few feet of the top, and would probably yield 500 or 
barrels of water a day if properly piped and 
pumped. 

According to the London Telegraph one of the great-- 
est boons to miners, on the score of safety, is the new 
miner’s lamp, in which the light of phosphorescence is 
substituted for that of positive ignition. In this appa- 
ratus the interior of the screen if covered with a brightly 
luminous paint, and there is, therefore, nothing in its 
construction or character that can by any means become 
a source of danger. Sucha contrivance, if answering 
the cmny claimed for it, must be of peculiar value, 
pecun y considered, in preventing the destruction of 
property by explosion. But the great advantage of such 
a lamp over those now in common use is its insuring 
against a peril from which the Davy lamp cannot pro-. 
tect the workmen. If thet lamp be ca against a 
current of air mixed with fire one. the explosive gas 
penetrates through the gauze and comes in actual 
contact with the flame, a catastrophe being the natural 
result of such contact: obviously, however, no risk of 
this sort could be involved in the use of a phosphores- 
cent light by miners. 


A dispatch from Akron, O., dated the 29th ult., says : 

“ Pumping at the big Water-works well was resumed 
Thursday and continued yesterday and to-day. The 
cen al pump, with a capacity of 1,200 gallons a 
minute, is compelled to run at the rate of to 800 
, a minute in order to keep the water down. That 
the water is each into the well at the rate of 600 
gallons a minute, or at least 500,060 gallons a day, with 
a depth of only eight feet from the surfac2. The 
water comes in y from the south and east sides, 
where the marl has been taken out ; 
the gravel is reached on the other sides, it is ex- 
—— that the flow will be very materially increased. 
ld the present pump be unable to cope with the 
supply, another of equal size will be putin, increasing 
the discharging capacity to about 2,500 gallons a min- 


Cue Gk. Sate ee. 58s, 6d GAS AND WATER. Re ee eee ee 
Cumamambcniieseieiowolninside ania s vonw oreo Sn | Lynn, Mass,"is still excited in regard to the gas|remiite thus tar would, appear to fully’ justify 
er ssi nes ae their expectations. Plans for the pumping station have 
abso {ron.—In the absence of busi-|..Tb¢ Partnership in the joint water-works of Hyde | been prepared by Mr. F.O. Weary, and were adopted 
nominal. W : Best Staf. | 2tk and the town of Lake, Ill, has been dissolved. by the company at a meeting held to-day. y 
tio | Salem, N. J., ha having water. | ee ee a ne, oe ee 
. - ments, entered by a stone vestibule, 
Green them lon dieady dain, ‘wtih Twas ee — street. Op the right, toward the west, is « 
fair business doing. Prices are steady. We quote Righty thousand feet of and several. large bay termi an observatory. In this 
inary Sections, £6@£6 boilers will be required to heat ‘the building in which | winding about an iron airpipe. 1a the cbsermtore a 
_Ivon Raits—Are in small demand and quota- | Barnum’s show will hibernate at Conn. to be a fire-alarm with the S 
Cubana Wee as tues.” arp, Gn, wounen-maries tase bem teen by. the.tiridge | Cee cney car be ten culteg, which is te be of tee ena 
— , w ve Ww 
Soa wae : port Bavings Bank at 104.35 with interest. panel work in oak T . hus cast te the beliee awn, 
a Rominal. New Y Oct. 7 The water in the reservoir at North Adams, Mass., | 8% < 42, to contain three boilers to propel the 
; : | has again got so low that to keep a supply on hand t engines. Still beyond is a circular 
AMERICAN Pic.—There is co inquiry | case of fire it is shut off from the town excepting from | tack 70 feet in height. 
pall Ngo mg aged ns yy 2 toa een 6 to 8a. m., 12 to 1 and 4 to6 p. m. Se eee one 
umerous, tone market rather water underground artesian ——— been established be- 
more in buyers’ favor than was the case a week | that Veod heh the suoce artedien, well that are | tween Now Albany, Ind., and Loalevi 
We sale of 500 tons No. 2 X Thomas | sunk in the Milwaukee district, the stronger will be the| The Televhone Company intend to connect 
and 10,000 pressure on all of them. in a day or two New Haven with D ; m 
The of St. Gabriel, Province of Quebec, ia, and a little later with N Haven, . 
have sold of debentures for water and drainage | ford, Guilford and Milford. Hartford and New Britain 
purposes to Mr. W. M. Ramsay, of the Standard Insur- soon and th 
Sie, Seer 0 ee res ae Dees SO Dent satarent at Manchester, Windsor Locks and Poquonock wil) f s 
the rate of 6 per cent. Wabash, Ind., claims to be the most enterprising of 
The Knowles Steam oe eee ee New York and | American cities, because she is lighted ber 
Boston, have just secured contract for a Se ee ee ee ek ae ‘our electric of 
Somes Se eee ‘oliet, | 3,000-candle power each, are placed on the court 
IL, Water-works. have a capacity of nearly | house dome, two hundred feet above the city level. It 
two million gallons each per day. is said that $750 pays the entire cost 
The pay of in East and South, Boston ea mee 
Carlestown cents lamp ~ ; Brush Electric Come , Tecently incor- 
ary, = Selon Pain row has its at inten, Nego- 
at the rate of per day; oil-lighters at the for a near Madison in which to 
rate uf 33¢ cents per lamp per day. the engines and 2 
Zhe Delometer iron. Weeks af have recsutiy the = , are about the 
shipped a new air and to are thirteen five 
two epueien ibs aula. and isto bedriven by being The Brush Company of New York is distinct from the 
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meral company, which has its head-quarters in Cleve- 

fand. The New Work pompeny BAe the ri 

the Brush light on Manhattan nd only. officers 

of the New York compar are: President, W. 

Strong; Vice-President, A. D. Juilliard; Secretary and 

ee A. A. Hayes, Jr.; General Manager, C. M. 
wiley. 


The followin 


ae - ile the rather tardy Mr. Edison is ‘ per- 


ecting’ his electric light, an electric machine is, at the | 
, thumping away in the basement | 


Ot the ‘Free Press build lying light to pla 

ing, supplyin; to places 
half a mile away. Even the Tent is never 
perfected more than that now in operatiori in a dozen 
places in Detroit, there seems to be little doubt but it 
will supersede gas. The headquarters of the Brush 
electric light in New York is at 


haifa dozen machines are supplying 800 ts. San 
Francisco will use 1,000 lights before the winter is over. 


In an the system has gained a strong foothold, | 
th con’ si; 


roug tracts already to it the Houses of 
Parliament, Charing Cross 
tion, Blackfriars B 


tion, ga 
and St. Paul’s Churchyard. 
Mr. Edison does not 


urry up he will find that he will 


have to fight, not the gas, but the Brush electric 


light.” 


STREETS, DRAINAGE, ETC. 


The contract for the reconstruction of the Mill Creek 
sewer, St. Louis, near Twelfth street, was awarded to 
Rockwell & Saxton for $89,597. 


The Committee on Im ed Sewerage, of Boston, 
opened proposals for two tubular boilers for the Pp- 
ing station at Moon Island. The bids were as follows: 
Quintard Iron Works, New York, $26,500; Atlantic 
Iron Works, East Boston, $21,000; Kendall & Roberts. 
Cambridgeport, $19,950. The contract was awarded 
to the last-named bidders. 


Newposrrt, R. I., Oct. 5.—At the monthly meeting of 
the City Council this evening a letter will be ved 
from the Secretary of the me Com- 
pany, of Massachusetts, in w' they pray that the 
question of sewage may be one month, in 
order that this company may be allowed to give plans 
and estimates for in’ ucing here the same system as 
provided for the city of Memphis. 


A Detroit, Mich., dispatch says : The sewer-building 
business is ee this season. Last year the ci 
expended $22,520.66 in these improvements, and this 
year Secretary nen of the Board of Public Works, 
estimates that $31, will be expe The demand 
for public sewers has been great, and the Board of Esti- 
mates made a liberal eee for ae Fereee last 
spring. Last year $11, 92 was expen in buildi 
lateral sewers, and it is estimated that this figure w 
be considerably increased this year. 

The sewerage system of Paris is getting many blasts 
from the press of that city, which say that the smells in 
the streets are poouniog: 6s bad as those of New York— 
which is a pretty bard thing to say of any town. Five 
scavengers were suffocated to death in the sewers of the 
Boulevard Rochechouart the other day, which would 
seem to give plausibility to the statements regarding the 
bad state of ee a One of the peste offers to 
give the friends of the victims the necessary if they 
will bring action against the administration for dam- 
ages. ———eee — 

BRIDGES. 

Mr. C. P. McKay, Superintendent of Bridges, Chi . 
that, after a careful examination, most of the 
over River will need extensive and 

immediate repairs. 


A large force of men are e at Lodi in putting in 
the stone masonry for the of the Toledo, Delphos 
& Burlington (narrow gauge) road to rest on, which will 
cross the Wabash at that point. 

The Atlantic City Pier Company for the building and 
management of iron piers at Atlantic and other 
places in New Jersey, with a capital of $250,000, 
divided into shares of $50 each, filed their articles of 
eemeg oar eS ~ 5th oy - Sal oft oo com- 

s to years, princ Office in Jerse 
ity, and $25,000. paid-up capital, the amount wi 
which to commence. 

The Co ted Metal Company, of East Berlin, 
Conn., are doing a larger business season than ever 
before, and have now contracted for about 800 tons of 
bridge and general iron-building work. sams other 
contracts, they have a $67,000 ble-deck for 
the city of 7 Bie sateen N. H,, which, when completed, 
will be one of the largest highway bridges in the 
country. 

A dispatch from Bismarck, D. T., of the 25th ult. says: 
“The crossing of the Northern Pacific road over the Mi 
souri River at Bismarck is now assured. The scheme 
adopted is a — bridge, which will be a rival of the St. 
Louis bridge. It will be 70 feet and contain five 
sections, three of 400 feet and two of 100. The founda- 
tion of the abutments is a solid blue clay, 40 feet below 


from the Detroit Free Press seems | 


ware, where | 


te Hill Ste. | cate will assemble at Ottawa, Ont., the 12th, to a 


ENGINEERING NEWS. 


Bismarck Tribune from President Billings confirms the 


it to use | abov 


‘eS: 
“‘New York, Sept. 15.—To the Bismarck Tribune: In 


toy 
have in favor of 
‘Goer ve gepotad i fa 


fi 
by constructing a dyke from the 
chief ot peur ts iedctinted bo balld 
| season of low verre fall. 
“ Yours respectfull 
‘“* FREDERICK Bitznos, Pres N. P. R. R.” 
——_00e —__——_ 
RAILROADS. 
Nearly 1,500 men are employed on the Canada Cen- 
| trel Railway extension. 
A railroad from T: 0., to Morence, 30 miles, is 
| being “ talked up,” with fair prospect of success, 


Butler & Pacific Railroad in the vicinity of Komulus, 
Representatives of the Canadian Pacific Railroad s - 


| formal contract. 


J udge Tracy, President of the Burlington, Cedar 
Rapids & Northern Railroad, says his company will 
d a road from Towa City to Clinton next spring. 

It will take $1,700,000 to widen the gauge of the To- 
ronto, Grey & Bruce en and this is done, 
the Grand Trunk will not, it is believed, take over the 
line, in which case the may be closed, 

The construction of the Detroit, Butler & St. Louis 
Railroad is progressing rapidly. The is com- 
eee from Detroit to n, and the bridge over the 
completed some time this week. 


uge will be 
The Atchison, T: & Santa Fe Railroad Company 


has just completed thirty-five miles of new road in New 
to San Marcial, and to 


h more completed by Jan. 1 to make con- 
[a the Southern Pacthe Rativoad, 

Fourteen bids-were received by the Michigan Central 
eee eas 


Mexico, from 
have en 
nection 





north to Cheboy 


ager Ledyard opened the bids, but the contracts will | Little Kana 
or 


not be awarded several days. 


Nine miles of iron have been laid upon the Detroit, | Wooden 


Oor. 9, 1880, 


— 


pen ly 5S mnt the Rives cart: 
surve ver Th: 
to improving its wavigadion. _ 
River Dalles Improvement Com 
removed ons in ie then 
between Thompson and Knife Falls, commonly knowp 
as . The expense was at one time estimated 
by unfavorable to the improvement of the river 
,000. The work was actually done for $400. 
A lighthouse, erected the Government of ( 
of Pa erin oy of in Oto 8 Ta 
oO o bec, w 
sites On October Eek Mae: at 
64° 36’ 20”. ar tisa ae. white 
every sec 
feet h ate y 
miles from al} 
of a square 
tern vane, 


a few days at Fan 

St. Lawrence, in 
here steamers and sail- 
of Beloil, sail very 


_— Anticosti, 
; through the 
— ‘and the line of tele. 


main road 
There is also a signal station 
-which will be ip 
order in ten days. This will complete the light. 
signal system of the whole of the south shore 
ver St. Lawrence. 
The estimates of amounts required to carry on works 
of improvement on rivers harbors are now all in, 
5 aa ae are for the fiscal year ending June 30, 


And to complete ‘existing projects ” on the Big Sand 
the — of $872,000 will b» required, as the sugine 


$135,000 


John M. Corse, J. O. Evans, and others are named as | Goosa Ri 


ty | directors of the Mutual Union Telegraph Company, with 


a capital of $600,000. lines are to run from Wash- 
ington to Baltimore, Philadel 

thence through the Statesof New York, 

Rhode Island and Massachusetts to Boston. 


A tion has proceeded from Montreal to inspect 
anew of railroad ty run along the valley of the St. 
Maurice River to the south of the Laurentian Hills. The 
‘western terminus is to be Lac La Tortue, about 28 miles 
from Three Rivers. The road will extend from that 
point to Lake St. John, a distance of 98 miles. 


Lonpon, Oct. 3.—The New York Central & Hudson 
River Raiiroad Cusumny hes syve an order for 15,000 
tons of rails from the works at Sheffield. The 
terms of the contract are not stated, but it is understood 
the rails will be delivered at New York at a lower price 
than they could be for at any American 
foundry. 

The New York Times, of 
headed ‘‘ Another Great Rai 


at once and finish a 
to Yaquina Bay and to construct 70 miles from Cor- 
—_ ard, the entire 130 miles 


eastw: 
run order by . 1, 1881. 
mill then be pat on co from Yaquina Bay to Sa 
nc 


The Minneapolis & St. Louis Company 
laying on the road from Center City to Ta 
on the 30th ult. This is the portion of the 
rior and Taylor’s Falls road, w 
the aa are to build. 
and the is graded with 
Falls. The on the last 
and there will be some _trestle- 
the main line of the St. Paul & 
. is ron the 

t expected com 
within the next four weeks. 

RatLway Sratistics.—The lines of railways in 
five divisions of the earth cost, in numbers, 
$16,000,000,000, and would, according to Baron Kolb. 
reach eight tames round the globe, h it is but 
little over half a century since the first — worked 


opened eeu Darlington is 
Sept. 27, 1825, and between Manchester and Liverpool 
Sept. 15, 1880. It is shown that in France, previous 
the existence ees in 
every 335,000 ,000 
wounded, whereas between 1835 and 1875 was 
but one in 5,1 
so _ we ma _ 

ear’ , wa 
Jteended with greater risk than 
Europe. A French statistician 


e Supe- 
the terms of 


sta’ 
The | were to live continually in a railway carriage 


all his time in railway traveling, the chances in favor of 
bis ang Se railway accident would not occur until 
he was years old. 


——- ooo -— 
RIVERS AND HARBORS. 





work on the East-side canal, at 
— the East-side water 


phia and New York, and | Duck 
Connecticut, 


arama Sg apeonayliney ig A xpath 
w years gone by were ng with com- 
mercial life and activity, are to be once more adapted 

for the purposes of modern commerce. The 
Legislature of the present ee anew harbor, 
line, presented to it by the Commissioners, which 
allowed of the extension of —— the North End 


make the ications to the Commissioners 
for an extension of aes out to the new line, 
Railroad is negotiating for the pur- 

of these wharves to accommodate the 

largely increasing traffic which they are now preparing 
to receive via Tunnel Line. nded to the new 


80, dock 510 feet in len ‘ 
feet, dock 880 feet in length, and ‘sw . 
by 150 feet, with a dock of 880 feet in length. 


——_eee—___— 


BUILDING. 


The Ohio Central Railroad Company will expend 
$250,000 in Toledo in building passenger and freight 
depots ving grounds. 


The new passenger depot of the Central Vermont Rail- 
road at Montpelier, Vt, has been finished up in truly 
being y deco- 

rated, the waiting-rooms ous, and everything pos- 
sible done for the comfort of travelers. 


The new Boston of the Boston & Albany Rail- 
the site for which is being 


0 


a 
CONTRACTING, MISCELLANEOUS, ETC. 
wok ae ea ae, of New York have se- 

cured the contract for boring of the tunnel 

ochelaga, Canada, and will commence operations 
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reached a point where he couldn’t go any further, | needs hardly any comment. Mr. Brush is a thor- 
En GINEERING News. when he could get an hour or two per day of Col. | oughly honest and conscientious engineer, and it 
Flad’s or E. L.. Corthell’s time to show him “‘ what | is to be regretted that he allowed himself to be so 
to do next.” Imagine the progress of the bridge | long connected with such a disreputable experi- ‘ae 
or the jetties with only a “‘ practical” engineer (?)| ment in engineering. His testimony ie the most ae 
at the head of affairs, with no contractor to assist | important that was given before the jury, and it is ae 
with his experience ; with a superintendent who | also the one that has been the most carefully ex- 
‘knew it all himself ;” with ignorant, newly-im-| cluded from the public. Not one of the daily 
ported, cheap men to do the work ; without plans;| journals of New York City published it, 
without details (‘‘ which would confuse the men”);| which, together with the fact that only 
and add to this an experimental process of working | two evening, of all the New York journals, 
of which all engaged upon the work were ignorant ;| even referred to the verdict editorially, most of 
where would the end-have been? them not even publishing the text, leads one to 
Trenor W. Park, of Emma mine and Pacific | surmise that either those journals grew tired very 1a 
Mail Steamship notoriety ; Chas. G. Francklyn, | suddenly of the matter or that they were fearful AR 
late Agent of tke Cunard Steamship Company ;| of wounding somebody's tender feelings by refer- 1S 
Senator Jones, of Nevada, and others who very/|ring to it. We recommend a careful reading of 
modestly remain incognito, are about as shrewd| Mr. Brush’s statement, and then would ask 
men as are made in these days. They saw millions| everybody but the poor fellows who “came to 
in a.great railway tunnel under the Hudson between | their death by suffocation” is entirely blameless 
Jersey City and Manhattan Island, and in the/ in the matter? 
fulness of time the Hudson Tunnel Com-| When the Tay Bridge fell last winter, carrying 
nen att lene » a ae r Bone ae pany was born and handed over tobe nursed | with it to their death a number of railway pas- 
head S adhe ae me nes also ees its Chief- | sengers, the British government appointed a com- 
gineer (?). is President and Chief-Engineer(?)| mittee of very eminent men to investigate the 
on neat et the Haden Tunnel has recently favored the public with his autobio-| cause of the accident. The testimony was very 
graphy, which is as follows : voluminous and complete, and, although the ver- 
“T am not a scientific engineer (#), but a practical one ;| dict of the timid majority was a disappointment 


~ twhether 4 Semen o teccee, Mansa rs to the public; yet the straightforward decision of the 


of navvies, run an en, or what he does not | minority report was sufficient to forever con- 
State); in California T bulit about one thirty 
of : although I 


‘dribune Building, New York City. 
_ @EO. H. FROST, Prornuztor. 
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“RULE-OF-THUMB’ ENGINEERING. 


California isa phenomenal region. It has con- 
tributed to our coffers vast sums in gold, and 
“trade” dollars; it supplies our markets with 
fruits of remarkable size and flavor; it excites the 
wonder of tourists by its big trees and cafions, its 









diamond ladies;” it has given us Bret Harte in 
-literature, Dennis Kearney in politicg; Flood, 
and Sharon in finance, Kalloch in 
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fair an exhibit of ‘‘ rule-of-thumb ” engineering as 
this always “surprising” continent of ours has 
yet produced. 









5 
in that kind of work (tunneling) has a tendency to} minder of his incompetency and neglect, by which 
dwarf the mind rather than to enlighten it ; perhaps all| y.inable lives were sent unwarned into eternity 
















fair presume hen Solomon I been going contrary to the ad if - 
i is a sai = - ¢ hi — ae aon toe asa Sais halts an am senetionl ys and a stigma cast on his profession that only years 
ae ploy competent architect to | and ail the theories they and advante are upset in| of time will wash away. 
w the plans and details and superintend its con- | practice ; I never saw two engineers yet who would , 
2 he agree on any point; Mr. Brush a theory, andasI| Inthe case of the Hudson Tunnel accident a 
struction ; y safely assume that the en-| 127 often found theory at fault, Veet ae attention to it, jury, only one man of which had any professional 


gineers who planned and constructed the great 
highways and other public works of the Romans 
were not uneducated men. St. Peter's and the 









but devoted myself entirely to practical work ; : : ? 

shall on ab the wat until it elther falls | knowledge of engineering, passed a few oe 

entirely or it is opened to the public. This} in listening to such evidence as was given, and, “ee 

en ae an i a ee there will ee bored with a matter of which they knew Me 
4 














chances of a repetition of this experience. nothing and cared less, such rubbish as Has- 
How this remarkable man starts about a great | kin’s vaporings passed for evidence, upon which 
public work is as follows, according to his own everybody was declared blameless but, inferenti- 
statement : ally, the simple foreignets who were ‘“‘suf- 
“1¢ I were building a railroad [or tunnel we may also|ocated” by the experiment of compressed 
say), of which there were a dozen directors, I k Ijair, It is due now to the public that 
low his plan,” SE FS he eee ene eh proper investigation of the subject be made by 
Mr. Haskin states that the directors of the Hud- ee ean ea y ae moras ae 
. ersey ; and it is due e profession 0 
or ne eee = ae - Noi Por Sas Engineers in America that the subject be discussed 
en, NS FO ret by them and the public enlightened as to where 


self, and that he is the President and Executive ; 
; , . » | the responsibility belongs, and whether such an 
Officer, and that Ais plan is the one upon which cuits Siientahiee Sheath be ‘ied 


the tunnel is being built. It must be comforting = ; 
& ” forward by “rule-of-thumb” expedients at the 
= wore a eek ee ate Heapet imminent peril of an indefinite number of lives. 
Mr, Haskin says that he consulted with ‘‘nearly| 4n PORTANT WATER WORKS LEGAL ae 
all” of the engineers of the country, and mentions DECISION. Ee 
four names: On the list of the American Society of , as 
In the suit of Holly, vs. the Vergennes Machine 8 
fe 





s, ete., of the civilized world have not, as a 
| | ¢rulépbeen built by ignorkmuses or even by ‘ prac- 
tical” engineers ; the governments of Europe and 
America have not unknowingly for half a century 
“blundered ” along with ‘‘ theoretical” engineers; 
engineering schools are not the product of ignorant 
assumptions, and the multitude of eminent civil 
engineers from Telford's time to to-day have not 
built their reputations upon the results of “rule- 
of-thumb ” practice. 
"When James B. Eads conceived the idea of the 





















































































Civil Engineers of engineers who have 
Salman ait for infringment of the plaintiff's patent 


direct water works, a decision was 
cage Whesldt at Rutland, Vt., a few noe 
ago, sustaining the first claim of Holly’s reis- ae 
$2, granting an injunction and ee 
rdering an accounting. The claim is as follows : a 
“<4, The above described method of owes a a“ a 
ater—that is to say, by pumping the w te 
ae water eine <etia the apparatus ‘ 










Com) iy are we understand not 
a ccais ieling oa thie shina valves of the en- 
gine, but simply a safety valve, the usual air 


throttle valve, the latter having no 
chamber and e Fudc-aininn Woo 


et e-ws 
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six years. During this time the testimony on both 
sides has been taken at great length. The case 
was ably argued by George Harding, of Philadel- 
phia, for the plaintiff, and Messrs. Lawrence & 
Roberts, of Burlington, for the defendants. 

There are several cities in which the Vergennes 
Company’s Water Works are used, and this de- 
cision practically settles the question of their liabil- 
ity for damages. Among the number are Lake 
View, Ill. ; Muskegon, Mich.; Piqua, Ohio; St. 
Johnsbury 1 ‘and Vergennes, Vt. 


A I me 


PERSONAL. 


The Scientific American says : The credit for the 
admirable engineering skill displayed in the re- 
construction of the railway bridge across the 
Niagara River, is due to Mr. L. L. Buck. 


Prof. Jacob Ball, of Dallas, Texas, died Sept. 29, 
while engaged in scientific exploration in Wilbarge 
County of that State. Prof. Ball was a Swiss 
naturalist and geologist, a favorite pupil of Agas- 
siz, and a man of distinguished scientific reputa- 
tion. His name is honored in the Harvard Acade- 
my of Science, in Philadelphia, Paris, Geneva, 
Berlin, Zurich, and other seats of learning in 
Europe.. In Texas, in the absence of a State geolo- 
gist, for six years past his labors have been of great 
value to acience and to the State.—Scientijfic 
American. 

CORRESPONDENCE. 

GRADES OF SIDEWALKS ON SIDE HILLS. 

MANCHESTER, N. H., Oct. 11, 1880. 
EDITOR ENGINEERING NEWS: 

Will you or some of your contributors give 
through your columns the usual way of establish- 
ing grades of sidewalks and crossings on side- 
hill streets of 6 ft. grade per 100ft. or more at 
intersections of streets ? 

* Your paper is a valued addition to engineering 
literature and I esteem it more and more each 
week, Yours truly, A. G. 8. 


VARNISH FOR INDIA INK. 
Ames, Iowa, Oct. 11, 1880. 
Epitor ENGINEERING NEWS: 

Can you or any of your numerous readers give 
me arecipe for preparing a large topographical 
map (52'<60') so that the flies can not spread the 
ink, as they have to some extent by wetting it in 
endeavoring to eat it? As the map is quite valu- 
able, any recipe will be thankfully received. 

Yours, etc., C. F. Mount. 


TORREY’S TABLES FOR COMPOUND CURVES, 
GAYLORD, Mich., Oct. 8, 1880. 
EpitoR ENGINEERING NEWS : 

Please send me by mail one-half dozen of Tor- 
rey’s tables for laying out compound curves. In- 
closed please find post-office order for $3 for pay- 
ment for same. 

Mr. Torrey has brought his tables into use on 
this road, and has proved them to be most useful 
in saving time and labor in flattening the ends of 
railroad curves, while the problems arising in 
the use of compound curves can be solved by the 
aid of the tables almost as easily as can the same 
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them state that when Polaris and Alioth are in the 
same vertical plane, they are also in a meridian; 
others are more exact, and state that 17 minutes 
after being in a vertical plane, Polaris is on the 
meridian, and nearly all of them use such words 
as ‘‘ exact,” ‘* precise,” ‘‘ very precise,” “* perfectly 
accurate,” etc., in describing the accuracy of the 
method. 

In truth the interval which must elapse from 
the time the two stars are in the same vertical 
plane until Polaris isin the meridian, varies with 
the year and also the latitude. Gillespie's Land 
Surveying, which appears to have been copied by 
several authors, gives the correct quantity, 17 
minutes, for the year in which the book was pub- 
lished, but says nothing about any changes there- 
in. The true quantity for Dec. 1, 1879, and lati- 
tude 40° 744’ is, to be exact, 25 m. 19.6 s., with 
an average annual increase of nearly two-fifths 
of a minute. 

It is not contended that the accuracy of the last 
decimal place in the number of seconds will invali- 
date the accuracy of an ordinary compass survey; 
but it is contended that if a method is to be de- 
scribed as accurate, it should be so strictly. Of 
course it is not possible to determine a meridian to 
the last degree of refinement by this method ; but 
since it is possible to obtain considerable accuracy 
by it, especially with a transit, and further, since | ..75 
a meridian is to be used as a sort of standard, the 
method employed should be strictly correct, or at 
least the degree of approximation involved known, 
and then the observer can make his own approxi- 
mation according to the accuracy of the work in 
hand. I. 0. B. 

P. S.—Since writing the above the writer has 
seen the 1880 edition of Trautwine’s Pocket-Book, 
and finds thatit is strictly correct on the point above 
referred to; and, of the several that the writer has 
examined, is the only one that is. 


SNY ISLAND LEVEE LETTING. 
PITTSFIELD, Ill., Oct. 9, 1880. 
EpDITOR ENGINEERING NEws: 

The letting of the contract for filling two of the 
Sny Island levee breaks occurred to-day. 

The specifications were prepared by Mr. Clare, 
Levee Engineer, and call for two fills amounting 
to about 40,000 or 50,000 yards of earth, four 
and a half acres of clearing, one and a half acres 
of grubbing, the work to be done by Jan. 1, A. D., 
1881. 

There were two principal breaks, one called the 
lower and one the upper break. 

a oe were as follows : 
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very convenient in actual practice,” yet it ‘nditin 
as follows with the best and simplest formula for 
computing by ‘‘ end-areas”: 


“ ‘9 
It is, therefore, at least twice the work of num- 


erical computation by end-areas. From this, any- 
one who knows the tediousness of the latter, can 
estimate how “‘ very convenient” the process is. 

A considerably simpler formula than that given 
by Prof. Greene and one mathematically exact—if 
any one wants one—is the following : 


Error in end area solidities = cae at D1 


D and D’ being the total width of section on top. 

Compute corrections by this formula whenever 
leisure serves for the few solids that will require it 
ae more than one-third of the whole at the out- 
side, 

Finally, a closing word as to the practical im- 
portance of the difference. The correct volume 
of Prof. Greene’s example is, as he gives it, 327 
cubic yards, The ‘‘ end-area” volume is 335 cubic 
yards, an error of 8 yards. Now, concealed within 
the notes of his larger end-section would—if it 
were from actual notes—almost certainly be an 

r, making more than 8 yards difference in 
ain The three cuts are 8.6, 9.8 (centre), 10.2, 
indicating a convex surface whieh in the field 
would be bounded by a single curved line, and only 
in the office by two straight lines at an angle with 
each other. Examination of any book of old notes 
will show that two-thirds of the cross-sections in 
side-long ground ‘are of this character, and only 
very pronounced cases have transverse interme- 
diates taken. Examination of any profile will also 
show that a tendency to longitudinal convexity, as 
well, is always present in cuts of varying depth, 
and a convexity of this kind, absolutely beyond 
detection by the eye, will make a difference of 20 
or 30 yards in Prof. Greene’s illustrated solid, and 
thus make the short and easy method very much 
the most exact as well. 

I feel confident that Prof. Greene will, upon re- 
flection, admit the correctness of these statements, 
if not at once prepared todo so. I would by no 
means be understood as claiming that students 
should not, therefore, be thoroughly grounded in 
the theory of the subject, but merely as asserting 
that the best use of such knowledge—and almost 
the only practical use—is the art how not to use it 
without sacritice of correctness. 

A. M. WELLINGTON, 


CHICAGO CORRESPONDENCE. 


128 S. CLaRK STREET, Room 8, } 
CHicaao, Oct. 13, 1880. f 


Business is booming. 

Building operations are active. 

The architects, engineers and surveyors are 
crowded with work. 

Rumor is whispering about the establishment of 
a locomotive works here. Why not, as we have 


os use for such products ? 


problems in simple curves, When known they | Plowing 


cannot fail to come into very general use. 
Very truly yours, E, H, PHELPs, 
Chief Engineer L. & S. Extension 
Michigan Central Railroad. 


DETERMINATION OF MAGNETIC MERIDIAN. 
ILLINOIS INDUSTRIAL UNIVERSITY, } 
DEPARTMENT OF CIVIL ENGINEERING, 
CHAMPAIGN, Il,, Oct,-9, 1880, ) 
EpItoR ENGINEERING NEWS: 

The late correspondence in ENGINEERING NEWs 
relative to the determination of a meridian, re- 
minds the writer that there is another feature of 
the same subject that needs a.word. Many of the 
engineering pocket books and treatises on land 
surveying describe the method of determining a 
meridian by the Alioth and Polaris method in such 
& way as to leave a wrong impression, Several of 


. . 
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per acre 
The centract for the whole work was ‘coed 
to H. P. Dodge. 
It is the intention of the levee commissioners to 
thoroughly repair the levee at all weak places. 
Yours truly, E. PRINCE. 


PROF. GREENE'S EARTHWORK FORMULA. 
CLEVELAND, O., Oct. 5, 1880. 
EpiToR ENGINEERING NEWS: 

The subject of earthwork computation has been 
worn somewhat threadbare to all appearance, yet 
the communication in yoar current issue from 
Prof. Greene, of Ann Arbor, seems to demand a 
word. 

The formula given for direct computation by the 


prismoidal formula has, we are told, “been found ' inst., at South Chicago. 


A Chicago gentleman has invented a simple de- 
vice for spreading grain, which consists of a series 
of fans revolving at a high speed, horizontally, 
upon which the grain falls from the delivery spout, 
and is spread equally in a car or vessel. The in- 
ventor at first experienced difficulties in the way 
of polishing, hulling and discoloring the grain, 
but he now assures us that these are overcome. 

There is need in this city of a company with 
sufficient capital to engage in the manufacture of 
cast-iron pipe and heavy castings of like charac- 
ter. 

The sales of lime, cements and stucco since Jan. 
1 have been enormous and unprecendented. 

Crane Brothers’ new pipe-mill is soon to be in 
full operation. 

The new blast-furnace of the Joseph H. Brown 
Iron and Steel Works started up on Saturday, 9th 


,* 
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Four of Crane Brothers’ hydraulic elevators are 

being placed in the large mercantile building 
iis completion at the corner of Adams 
and Franklin streets. 

A society of mechanical engineers is desired in 
this city. 

The Utica Cement Association are supplying 
cement for the county court house. 

The Exposition is now complete in its variety 
of display. We hope yet to be able to report upon 
features of interest to the redders of ENGINEER- 
InG NEWS. 

©. W. Durham has recently secured large con- 
tracts for the supply of his iron heuse drains, of 
which he requests us to make no mention for the 
present, We can hardly content ourselves with 
this restraint, inasmuch as the engineering profes- 
sion is deeply interested. 

The market for steel and iron rails is very active, 
and the mills are running up to full capacity on 
orders placed on their books some time ago. It 
may be said that orders for immediate delivery are 
not readily taken, and the prices on such are at an 
advance of from $2 to $3 per ton. There are no 
late sales reported. Mr. Potter, of the North Chi- 
cago Rolling Mills, authorizes the following cur- 
rent quotations : 

Street Rams.—Demand active and above pro- 
duction, with prices firm at $65 for immediate 
delivery, and futures ranging steady at $60@$63. 

Iron Rats.—An unusual inquiry, and quota- 
tions exhibiting considerable firmness at $55. 

Bark Iron.—Manufacturers are accepting $2.20 
rates on an active market. 

Pia Irnon.—The demand is very strong, and 
$20@$23 denote the extremities of quotations on 
an active market for mill pig. Bessemer pig is 
quotable at $28@$30. 

LuMBER is fairly active at former quotations, 
with a slight tendency to advance. Lumber 
freights are advancing with the close of naviga- 
tion. Business in the yards active. 

Brick.—Nominal at former prices. 

CEMENT,—Active at quotations: English Port- 
land, per barrel, $4; American Portland, per 
barrel, $8.20 to $3.50; Utica, per barrel, $1.40; 
Louisville, per barrel, $1.60; Akron, per barrel, 
$1.40 ; Milwaukee, per barrel, $1.40. 

‘SEWER PIPE AND Drain TILE.—Excited market 
and ‘‘no bottom” ascertainable. There is in 
progress a complete smash-up resulting in a total 
wreck of the market. It appears that all of a 
Sudden the several agents here made discovery that 
every dealer (excepting the ‘‘first person” myself) 
was selling goods far below the “ association price, 
and instantly war was declared. The result is, 
consumers make their own prices. However, your 
correspondent learns that rates are quoted at 65 
off—with an intimation that a satisfactory discount 
will also be made for cash ! Witha large demand, 
only moderate stocks, and an excellent future 
prospect, there is no reason, profit, or oocasion 
for such a ruination state of this market 
W. C. 8. 


BROOKLYN WATER SUPPLY. 


BROOKLYN, Oct. 9, 1880, 
Eprror ENGINEERING NEws : 

I regret to see the public prints giving circula- 
tion to various statements, from which it may be 
inferred that this work has reached its limit of 
supply, or is, in any sense, a failure; and, as the 
forethought of various engineers is at issue on this 
point, it may be of service to show that the com- 
pliment recently paid them by Mr. Chanute, as 
given in your columns of Sept. 2, was not at fault, 

We are told that the aqueduct has a capacity of 
only 40,000,000 per day, The plan of the Croton 
aqueduct was used for this structure, and much 
enlarged for the trunk line of five miles, with 8.67 
feet instead of 8.46 in height, 10 feet instead of 7.41 


in width, 71.55 square feet cross-section for 58.84. 


At 5 feet depth, it will pass. 60,000,000, and, by 


ee. gens eee 8 feet, it can be * 


built, can give it an hydraulic head equal to the 
Croton, which is now passing about 100,000,000 
aday. It is, in fact, larger than any other in this 
country, and one of the largest in the world. 

The capacity of the streams appropriated is said 
to be only 20,000,000 in the dry season. Theentire 
experience of the works disproves this, and con- 


‘firms the estimates of the engineers who made the 


plans. The average consumption of 1873 was 
nearly 25,000,000, and in February, the month of 
greatest demand, over 29,000,000 ; in 1874 and 1875 
this was exceeded; in 1876 the average was 28,- 
000,000, and in July, 30,000,000, 1873 and 1874 being 
dry years. In 1877, the summer average was 31.6, 
winter 32, the storage reservoir furnishing in 
September about 3,000,000 above the ordinary 
stream run, and the auxiliary pumps worked about 
10 days, and in October less than 5 days. 

The aqueduct passes twenty-two creeks, of 
which one small and five large streams were used; 
it is in a position to intercept the flow, towards 
tide, of asaturated sand bed of about 90 square 
miles, discharging about 106,000,000 per day, as 
creek or bed flow; with proper care, therefore, 
there can be no difficulty in securing at least 50 per 
cent. of this daily flow and waste, without any ex- 
tension of the aqueduct, or any very large expen- 
diture, From two stations, Mr. Van Buren expects 
to add 5,006,000 to the supply, for less than $100,- 
000, 

It is said that no surveys of future supply have 
been made, except for a short distance east of the 
present works. Under Mr. McAlpine, in 1851, 
careful surveys and gaugings were made of every 
stream, as far as Massapequa Pond, or about forty 
miles, on the south side of Long Island, These 
were repeated and verified by General Burnett and 
his assistants, who also surveyed and gauged all 
the sources of supply on the north side, as far as 
Harold’s Pond, or twenty-three miles. Informa- 
tion of this kind, essential to a proper study of the 
works, was carefully and thoroughly obtained, 
and determined the plans adopted, and a very 
ample and unusual provision for what was then, 
the future; for Brooklyn, in 1850, had only one- 
sixth of her present population. The notes of 
these surveys were filed by me in the depart- 
ment, and their results are at any time within 
reach. They prove that no city in the Union has 
a supply comparable in quantity and quality with 
that within the reach of Brooklyn from a similar 
source. 

In 1872, a storage reservoir was put under con- 
tract, to be built on Hempstead Creek, our largest 
affluent, on the theory that the supply had reached 
its limit, that the annual storm waste, above the 


ordinary run of the stream, would fill a basin of 


one thousand million gallons three times a year, 
and in this way an addition of ten millions for one 
hundred days could be secured, Unfortunately 
the theory was at fault, and the reservoir to collect 
water must use the ordinary as well as the storm 
flow, with the gates closed, By this means in 
1876, it was filled 14 feet, in 1878, 17 feet, and on 


two occasions it has reached the flow line of 19 


feet; but for the actual time of lowest stream run, 
September and Octobér, it has not been available, 
as expected, and it is now less than 4 feet deep, 


though, within sixty days of the past sea- 
son, there fell about 13 inches of rain, From 
this circumstance, widely published, the im- 
pression has been given that the supply has failed, 
whereas, the restored flow of the creek, with the 
others, is such, that the department has not found 
it necessary to keep the powerful auxiliary pump- 
ing supply at Smith’s pond (below Hempstead res- 
ervoir), in full use, and the city consumption is 
now about twenty-eight millions, much Jess than 


it was a year ago. 


The authorities are wise in taking steps to secure 











i 





rae rreperanimeeeeneemenememeneeenmnenen eee eae aN ll OOOO; gOC=RNawjw[wW3“0Ntlw’“NljajajaOoqOoanNnanaona]wowo0o00wT)0m eer 





resources provided many years ago, are ample to 
protect. Brooklyn from any danger of a water 
famine, if they are carefully used. 

SAMUEL McELROY, Civil Engineer, 





NOTES UPON THE JETTIES. 
Port Eaps, La., Oct, 8, 1880, 
EpIToR ENGINEERING NEWS : 

I wish to review Mr. Schmidt's “ reply ” in your 
fortieth number to my article in the thirty-eighth 
number, under the head ‘* Notes upon the Jetties ;” 
not exactly to reply to him again but to show that 
his article is not a ‘‘reply” to my ‘ criticism,” 
and while so doing I will guard against putting 
him ‘in a false light,” but will show that in some 
instances he retreats from the position which he 
occupied when I first met him, and in others he is 
very much mistaken. 

1. He says I object to his prediction that the 
‘* consolidation of the jetties will enable them to 


;| maintain a channel over 30 feet deep, wholly by 


the action of the current and withuvut dredging.” 

This prediction I did not object to, for it was not 
contained in the article to which I made reply. I 
objected to his prediction in regard to the effect, of 
the ‘ consolidating works at the ends of the jet- 
ties,” and not to the ‘‘ consolidation of the jetties.” 
I stated that the “ consolidating works” at the 
ends of the jetties were essentially completed early 
in July, and such was the case. But Mr. S. finds 
“ several hundred feet of parapet not yet finished,” 
and adds that the ‘consolidating works will not 
be essentially completed until this work is done.” 
This is true of the consolidating works as a whole, 
but not of the work at the ends of the jetties. He 
does not state, however, where this unfinished 
parapet wall is. Well it is, or was on July 1, 
2,820 feet above the ends of the jetties; therefore 
Mr. 8. has retreated from his position at the ends 
of the jetties. 

But that the reader may know why his predic- 
tions have failed and the channel shoaled as I 
stated in my last article, he intimates that this un- 
finished wall was the cause, in consequence of 
which ‘‘ the material of the reef,” 2,500 feet above 
the unfinished portion, is swept ‘over the jetty into 
the channel.” 

Let us suppose this to have been the case, and 
then try to account for the shoaling which took 
place at the same time, about 4,000 to 8,000 feet 
above this unfinished parapet. Perhaps the ma- 
terial from the reef passed over this unfinished 
portion ipto the channel and was carried up stream 
8,000 feet and deposited. How is this, Mr. S,? 

Now I will show (though it is outside the point 
in question), that this unfinished portion was an 
unimportant factor during the period in question 
(July 6 to July 30), when the shoaling occurred, 
and, had it been finished, the shoaling would have 
been the same. 

1. During the month of July 400 feet of the un- 
finished 730 feet was built, and had the ‘*‘ waves’? 
been sweeping the material of the reef over the 
jetty, this wall could not have been built ; there 
were 4 days during the month that no work was 
done on this wall, but it was not because “ the 
waves” were sweeping over the jetty, 

2. With a knowledge of the relative position of 
the reef and the unfinished parapet, together with 
that of the direction and velocity of the wind dur- 
ing that period, it is evident that the reef material 
could not be carried over this unfinished portion 
into the channel, 

8. If with this unfinished portion completed Mr, 
8.’s prediction could be true, it would certainly 
have been built long since, for it was much 
cheaper to build this wall than to dredge the 
channel, 

Mr, 8, quotes from that portion of my report of 
July 15in which I speak of the “‘ beneficial effects 
of the consolidating works,” and if he will read 
the third paragraph of my last article he wiil find 
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changed my opinion, because I question his pre- |THE HUDSON RIVER TUNNEL INVESTIGATION. | 5. After the two tunnels were started, and it was 


j te decided to rebuild the tem; 

diction that by the ‘‘ consolidating works,” at the ie arene wees ee teenie Sone ait we recom- 
ends of the jetties, a permanent central depth of “ae ee ae a De OT ENGINEERS.* two tunnels id be continued back to within or’ ee 
80 feet and more will be wholly maintained by the -—— of 


action of the current, and will require no| ,_%¢ first connection 


dredging. that date the brick shaft at the foot of Fifteenth street, | feet of the shaft, and then bulk-headed. 
The beneficial effects of the consolidating works | Jersey City, had been sunk nearly to its present ya guolally the eee of the work, but es- 


: the chamber was building, we 
have been clearly proven, and they will continue to | water were flowing in underneath the walls En 


to d 
be built close up to the iron 
benefit the channel, and my opinion to the con-| erable extent. 
trary (which Mr. S. would have the reader infer as On or request of the President of the com-| “These suggestions were 


being expressed), would be equally as absurd as 
his prediction at this early date, above quoted. under our direction, and when this was accomplished we 
The consolidating works at the ends of the | We also plan 


ros : 
re ‘ ‘ i and suitable ti mn- 
jetties were essentially completed early in July ; et interne 9 lock, ae in ‘the chaff, | Veiction of the tunnel wes porieetly feanibie.” the con 

no “material of the reef” was swept into the| While this work was in Progress, the President re- 
channel during the period in question ; dredging | quested our opinion as com on 
. oat a silt in the proposed tunnel. We told him we had no ex-| On November 3, 1879, the working shaft at the foot of 
was required to maintain the channel, and conse- | Derience, either in tunneling or in the Jersey City, was in position, the bottom 
quently Mr. 8.’s prediction has not proven true. air, and that we knew ing about ww mean high water, and the 
2d. Mr. 8S. defends his deepening of 1.1 feet im- ter would produce on the silt. ‘ eastern inner face of the shaft 83 feet west of the Hudson 
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: ae ; He then told us that he had large and ex- | River bulk-head line. 

mediately seaward of the jetties by stating that a porlence : te mialng end patron’, aise in the W: t and| . The worleof laying the = Sette wan then im- 
. : : seas e ven whole su a great deal mediately commenced finished November 17. 

pores &F tae eres which I . der ties to the sonal seks ak was prepared to assume the poh gent Before la this bottom we called attention to the fact 

east and west of the river's discharge,” and adds | sponsibility in the matter; he to obtain men | that the proposed (18 inches) would be inade- 

a a co hee ee  leoat a mereeaes a and the be sageneen Hor eee After, some ene consent was ven to lay the 

‘ 44: use of com . w ] 
t of the sea bo in advance of the jetties, cuted under his and ~~. direction, at least until the floor with an average thickness of 2 feet 9 inches, which 


and which is swept by the river’s discharge.” value of the compressed 


principle It has since stood very fairly, although it 


rtain f the tunnel — os nasal leaked less. 

igati seek : portion o was wa: more or 

: In my invest ous I Go tint an area which |* T) the meantime, he wished us to meet him on the Between Nov. 7 and 28, the time was occupied 
is swept by the river's discharge, neither do I | work each morning, give him our opinion on such ques- | in bracing up the interior of the shaft, building the air- 


lock and the same in position. The bracing al- 
ready in was not in good condition. Many of 
the timbers were badly sprung, and had poor bearings. 
Most of these were removed, and two hexagonal collar 
braces, 12” x 12”, were placed in position, below the 
eo platform under the air-lock, about 7 feet apart 
if a bracing hich also eet ae on 
oO _ Ww su stays inst 
the sides of the wall. Another similar collar Seats wes 
“wo eta built by Mr. Haskin above the present air- 
oek, 

It was intended, when the work commenced on Dec. 
28, to start one large double-track tunnel directly from 
the shaft. The excavation was, therefore, made around 
that portion of the wall of the shaft where the tunnel 
was expected to join it. This wall was in bad condi- 
tion. especially the false brick-work, which had been left 
in the side of the shaft while the latter was building, 
and which was to be removed to make way for the tun- 
uel. It had been laid up in common mortar, and, though 
it was — well braced, it was so full of cracks and 

always advised no tunnel work shouid be 
done on San no air pressure should be brought to 





consider solely an area outside of the river's dis- | tions as he might submit to ws, prepare such drawings | 
charge; but I have considered an area over which as he desired to have made, make all necessary surveys, ee oe verony Bee Sia lb ger le dhe aga 
this discharge reaches, regardless of whether it is | and report the results of our examination to him. 
swept by it or not. This work we agreed to orm and did so up to the | brick tunnel, say 6 feet in diameter in the clear, and 

Fig. 1 do thie nen bonestiieed toy Bir; ti, (ond Souroeaients ecb shatvaestaiematus ‘air prenure ve 

g. i represen con r. 8., 5 
considered . this particular supposing that only a temporary } he carry his heading. 

and fig. 2 that ed by myself; and if he will crvamgensent weala bs tecaeey while the practice! - As a protection to the workmen, I also recommended 
compare the two, he will find that of fig. 1 much | val - | a nedi 
more to the east and west of the river’s discharge, | tested. ately secured by rings plates of boiler iron. 
in proportion to its size, than that of fig. 2. The wank’ bo Gartaale emmnnel ana peraitae eae sande cnlowie: , 
area of fig. 2 is nearly five times that of fig. 1, and | rangements made with ourselves and engineers. 
the reader may readily decide which is best calcu- CF ern ee eT ae alt modifications. chamber wae made 3) feet in length, 
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e were expected to do certain instead of 56 feet as I had proposed, and successive 
lated to a fair and impartial result in regard | specially authorized by him, as above stated, and on/| rings were connected only at the while I had ad- 
ae cetreandneamae daniaiel bottom by the several occasions I have received intimations that it was vised that they should be connected at all points. 

wamsonteicy Ue OOS 55 aes St Pees The entrance advised by me was a cone, while the one 

river's discharge. The plans were made in accordance with the | actually built was a series of The understanding 

8d. I would respectfully inform Mr. 8. that the work onaenn henner inne in eee & Se was that these steps should be in as the rings 
plane to which soundings at the head of the Pass a oes pe See Se ne | ee 


are reduced, is not high water of 1874, as indicated tating plans or cnlantienn, unten Cotaneny can 
on a gauge at New Orleans 100 miles above where as the President considered that these only to antec Eoe-euve, extendas Sow. She Sats wards 
the soundings were made ; that the surface of the| While we had no control over either the plan or the | spread and held in position by heavy timbers, on the top 
river was not two feet above my plane of reference | Prosecution of the work, we nevertheless took occasion | of which the excavated material was replaced. 

s to make the following criticisms and suggestions : January se «gon 
on the day the soundings were made ; and that the 1. We urged that diaiculties should be anticipated and on J 16th the of iron the tem- 
depth of 28.8 feet, to which I referred in my last | 4re 
article, is not in “‘ the natural bed of the river one- should be stomped, = — built, 976” wide and 
quarter mile above the works,” but is 400 feet &. Before sur partion of the Sennel. sone. qoeeianees, of } were then each 
above the works and ina channel created by the | ]"¢ ecommended that poling timbers should be driven | inch thick, the diameter of the ving OD tect was ob 
influence of the works, and should therefore be shalt, 09.00 fe ~ tine led chop Sh Seb Aen, tained. Om February 9, the eleven rings 
included in stating the depth of channel at the] 82) Wins Weticmptiey entree was found mece|""Raee" tary teenie to eae ees wih 

sonahaae sary, 

In conclusion I would state that, unless Mr. 8. | Substantial character. or grades were allowed to be given = 
confines himself more closely to the points at * At the examination of Mr, Brush during the inquest, this Sede and consequently the alignmen : 
issue than he has in his “reply” of Sept. 25, I statement was admitted as evidence by the ‘ . The bot 
will not consider myself called upon for further | from the records of the County Clerk's office of sth teepporary en med aint of tees 
reply. C. Donovan. ' found inthe United States. tombe, fr of Waks broke out from time to 
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8d. The use of too light iron plates. 

4th. Too great advance of the plates beyond the brick- 
work. 

Toward the latter part of May the plates were ad- 
vane at the as aah as 55 feet beyond the brick- 

ork. The rings became distorted 


P 
F this time on the su tendent was never able to 
eet control of his Ge ee if the plates were 
on 


the true t would settle before the ring 
a ccmaad’ ao oiaes was made to overcome 


the difficulty by raising the plates above the grade, but | The brick 


movement of the silt prevented success in getting 


was 
The Faacee rian $000 00 0 found i: 
nce was m 

dhle to ovmmect. It wen then decided to brick inthe 
rings to 95 and let the silt settle down over these four 
oo without making any attempt to hold 
them in 

The settloment was ; the tes were 
dowly setsned and broken, bet it wan’ two weeks 


i 


See, 9 acne aoe 
tahoe oh June 4, 1880. I was at the tunnel that day 


mn had taken place. Pape sage nme 
when first exposed to air er ceee eatin’ 


Re Fi at i ae Nea aaa th a 


” | in openings left ia the brick wall. 








crown of ees t the eighth and ninth rings | broke out at this plate; it extended back to, and ran all 
“oe wha: my been placed in position. the shaft. The men in the air-lock then came 
was built without any reference of the | out and tried to ~~ the leak. Finding this impossible, 
matter to Mr. Spielmann or f. Ihad arranged s0 | six of those who had been in the lock and two of those 
that I might be away for a week in the latter part of May. | who had been out to lunch and returned, managed to 
and Mr. took ae eevee t get back into the lock, and these were all who escaped. 
saw both Mr. Haskin and Mr. Andersen t y a SE ; ; a 
on the same day, May ae the tunnel and n.ade ’ 
a its os = ae one semphated ENGINEERS SOCIETIES. 
to me t was contem alien 
bsence, upon Spielman monstrat-| The regular ti f Engineering Societies s i 
ing,: e aed iooniae aS was al right, the | after the summer vacation, e shall be pleased to receive 
. ! ° ch meetin and alsoas promp o 
Serene reed, Piety ay IRS gents | of ceesamete can be furuabed iy the Srctearies of the 
y . j > , »perate in « fforts bei 
rings had been built, that the brick-work had been | made in many parts of the Country io. edvence tha feterents 
es bow od beta aaa oe ee oe of the profession through these Associations. 
opera ; to it purs' in . —eertamen 
— or ane the work = me Saree weet but ENGINEERS’ CLUB OF PHILADELPHIA, 
was ca a muc r extent. centre core r a 
of silt had been left, and the men had burrowed around Pe nee y 
a ae te htien the k Saseened toler D S Y dially nil d aa 
were com; : as wor! v ng | EAR SIR: ou are cordially invited to attend 
braced against this core of silt. Masons were then sent| and participate in the discussions at a convention 
1 I 
ba ove Ss ee rings are —— oe flied, of surveyors and engineers, resident in Pennsyl- 
ced the whole ated ene ty tee tt then TyMlled. | vania, which will be held at Harrisburg, commenc- 





. | work was commenced, and the tunnel. was ad-| i2g Wednesday, October 27. 


‘to the seventh ring. In response toa preliminary circular, issued by 
vet trouble was experienced in consequence of air| the undersigned committee, a very large number 
esca pin; pa the rear vallc-hoed of this south tunnel, | of answers ee been received. From these it ap- 
adjoining portion of the temporary entrance. | pears to be the unanimous opinion, among survey- 
mended that this end of the tunnel be balk-headed i 

With 'a henv) belek well, far the reanon thas this wound ors and engineers of this state, that there are 


many much needed reforms, in connection with 
pd boa ype: pray Belem ee ee we methods of land surveying, etc., and that a most 
tor bracing the other bulk-heads that would be required | Valuable opportunity for the discussion of present 
in the South Tunnel and in the connection chamber. | methods, of proposed improvements, and of the 
This was considered unnecessary, however, and the wall | position and compensation of surveyors can be af- 
was not built. forded by holding a convention, at which time also 


The President desired to proceed with the work on| special committees can be appointed, whose dut 
both tunnels while the connection chamber was building. | it shall_be to report to a future convention on ee 


I advised that this should not be attempted, and the idea s and changes. 


eet ee Se ee The Penna. R. R. Co. have very kindly furnished 
. the committee with orders calling for the sale of 


the excavation, and in 6 plates in ri s\u ; 
and 9, but as the satancs plates i tate arate tickets, at half rate, to Harrisburg and return, from 
all stations along the line of their several roads, 


old wooden-crib bulk-head; about three feet above the 
Persons attending the convention, and their fam- 


bottom, he refused to go any further until the connec- 
tion chamber was finished. The bulk-head left at the| jjies, cun obtain tickets at this reduced rate only 
upon presentation of an order for each ticket 


end of the 7th ring was a wall of 4 x 6-inch timber, 
needed, and must notify the committee immedi- 


laid against the silt zontally and close ee, and 

resting against the ends of the brick-work, i 7 
ately, as to how many orders they wish. _Arrange- 
ments bave been made for. accommodations at the 


nm @ series 
Lochiel Hotel, at the reduced rate of $2.00 per day. 


of vertical timbers of the same size, 3 or 4 feet apart, 

and back of these ancther row of horizontal timbers, of 
The Lochiel Hotel will be-the headquarters of the 
committee while in Harrisburg. Meetings will be 


the same size and distance apart as the second row. 
These last were braced by a number of struts, resting 
held in Shakspeare Hall, Locust Street between 
Second and Third Streets. The first session will 


commence Wednesday evening, Oct. 27, at 8 o’clock, 


| 



























THE CONNECTION CHAMBER. 
June 28 work was commenced on the connection 


when the Honorable Henry M. Hoyt, Governor of 

. 2 aoe on July; 10, at — Pennsylvania, will address the convention. Ad- 

page po we portion of the inverts had been laid. | dtesses, on some of the more important reforms 
of ; “chamber was carried for-| Which the convention ought to consider will be 

ward about 36 feet in until the wall of the shaft | made by prominent surveyors and engineers, Ses- 


sions to effect organization and for general discus- 
sions will be held in the same hall on Thursda 
= Friday (28 and 29), _ hours to be announced. 

n opportunity to visit the many points of interest 
as herein above stated. I made models im soa them isburg will be Ptorded persons 
attending the convention. 

Following are someof the many important sub- 
six | jects which have been urged upon the committee's 
attention and which should be fully discussed in 
the convention : 


PROVISION BY STRICT LAWS FOR 


bri the finished This idea was modified Periodic Tests of Inst ts—(Chai 

berms Bad eee tees .. e aa (Chains and 

about four feet in height, but that was all. The roof- Horizontal measurement. 

—-* 7 — was are bulk-head| Establishment of standard measures and true 

jelkweate be built, it was decided to continue the roof | eridians in each county. 

to the’shaft Surveys to be recorded and plotted from true 
At ae the President, I then got out the | meridian only. 


Marking corners and lines and the maintenance 
of such monuments or markings. 

Retracing and permanently marking county and 
township lines. 

The examination of all surveyors as to their pro- 
fessional ability. 

Surv to be held responsible for their work. 

The donment of the needle in surveying. 

A more uniform system of fees and compensa- 
tion to surveyors, 

There should also be considered the advisability 
of providing for a thorough Geodetic survey of the 
state, of creating a board of state engineers, of 

the position of surveyor one of appoint- 
ment by the judges, and prohibiting any but au- 

; hoped tnet from recording work. 

t is tnat ms attending will be pre- 
pared to take an active interest in the work of Mihe 
convention and to give authentic data in regard to. 

t methods of surveying. the condition of 

marks, etc., etc., in their respective 

of the state. If surveyors will bring their 

, or com and chains with them an 

nity will be afforded for making tests of 

. It is expected ‘that several well known in- 

strument makers will have specimens of recent and 
ed forms of instruments on exhibition. 

_ barveyors who will not be able to attend the con- 

vention in person are earnestly requested to send to 
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Mr. Chas. E. Billin. 


of committee on | trough or flume of size sufficient to 


chairman the 
land surveying, 1,518 Chestnut Street, Philadel- oF dry wonther how whines being suarethan vootharde 


phia, Pa., Le or su: i which they full 


may wish to have read before the convention. 


e committee will be glad to receive the names 
of all persons who may be interested in promoting 
reforms and improvements in surveying and en-| 


The water from the side sewers shall be taken into 


| the main flume by troughs sufficient for the purpose. 


| gare SRGOe: of. the suai, Suyne Wik he Saene ee 


All flumes and dams shall be constructed in such man- 


gineering work in this state, in order that invita-| ner as the contractor shall see fit, provided only that 


tions may be sent to them. 
You are particularly et to give the com- 
mittee an early answer whether you will be able 


to attend the convention, and to state what trans- 


portation and accomodations you may desire. 
Very respectfully yours, 
SAMUEL L. SMEDLEY, 
Lewis M. Haupt, 
JouN H. DyE, 
W. C. CRANMER, 
Cuas. E. BILLIN, Chairman. 
Committee on land surveying. 


PROPOSAL FOR REPAIRING MILL CREEK 
SEWER. | 


Sir : The undersigned hereby propose to do all work 
necessary in the taking down ook reco of Mill 
Creek Sewer, near Twelfth street, for the following 
prices, to-wit : 
For constructing and maintaining flumes and dams, 
gross sum of dollars. 
For end protection piles, per M. feet, B. M 


For side noes piles, aes driven..... gs Pires 
For braces, waling pieces e, dollars, | Tow of les on each side, ee Ean Gone, Sn. encore 


sum of d 
For taking out old masonry and timber, per cubic 


| ing, 


ek seten Be BOE Sn See 

he contractor will be paid a gross sum for construct- 
reconstructing and maintaining fluines and dams 

during the continuance of the work, one-half of w 

sum be due when all the necessary dams and 

are completed and in successful operation, and the re- 

mainder upon the completion of the whole work. 
When the work is done, all dams and flumes shall be 

— out and the materials shall belong to the .con- 


END PROTECTION. 


timbers, and driving a 
timbers down to the rock. On the upper side of 
row of 3-inch sheet piling shall be driven, so as to cover 
the joints in the first row. Between the sewer-wal 
both rows shall be cut off to the level of the floor of the 
sewer. Both rows shall extend beyond walls to 
ae the side. The lengths of the 
required be determined by bills of timber 
furnished, or approved, b , 

End-protection piles may an 
timber, hard enougk to stan driving ithout in- 
jury, and will be paid for by the thousand feet, board 
measure, of the materials used, which pa: its shall 
cover and include the cost of driving cutting the 
timbers off. 

SIDE PROTECTION. 


The sides of the excavation shall be protected by a 
line of sewer, These 


Ee 


a? 


: 


5 
: 


i 


a 


4 
uy 


tter 
e er face, 
On the outer 
the bottom four feet and eight 
on the outer face shall be con- 
ve the spring 
‘eet above the 
wall of the 
terminate on a 
feet 


yard 5 mew extendi - 
For foundation piles, driven and cut off, .... | £our inches an th uar- 
For pile caps f place, including crite bons per M. bid pe be least ten inches back from 
ect, B. M ig 3 shall 
be lace, M. f B. M. closely, and be driven to the rock. They must rife ge he fede level 
For ee moma cubie a. in eee out of ‘the earth when driven not less than four feet. ad stones, but 
For rip-rap, per cubic yard, in place, “ee materials of the grea) fill every opening with mor- 
For old stone relaid, per cubic yard, at will stand the dri ‘ protection tar, finished there shall be no 
For masonry, with new stone, per cubic yard, be paid for by the piece, w payment shall cover the be 
For back-filling, per cubic yak. sob avabeaceneniahs vow | ae of driving, and every other expense connected with 


, em, 
The two rows of shall be by the use 
aes *** | of Sun une oe toe ieee aod eae ete as the |-be 
Se as ts Be ey *** | contractor shall find necessary for the purpose. Any be neat! 

Said work to be done in strict accorda damage done to the protection or toany of the| The arch shall be backed up with masonry of the same 
plans and directions of the Sewer Commissioner, and work, ok ae of slides, insu t ng, or the | general character as the foregoing, oe that the 
with the specification au stipulations hereto attached, effect _ ame aé once be repaired by the con- Mating. and the ou! may left rough 

hich form a part tracto} xpense. : 

“Tnclosed is a certificate ot oy that there| The cost ae waling pieces and scaffolding of THE ARCH. 

has been deposited with him five hundred dollars, which | very kind, will be paid for by a gross sum to be stated two feet thick, and made of the best 

sum, if this proposal be rejected, is to be returned to |i) the proportion that the length of sewer, completed See Reh Sant le, ond 
ithin 8 such rejection. Bui ourteen inc 

prop sasueted aie sum remain with the bears to the whole length to be constructed. When 


e completion by us of the whole work, | Work is done all b pieces and scaffolding 
and shall be forfeited to ‘the city, if after five day shall be taken out, ‘and chall baka to the contractor: 
tice, we fail to begin ene e TAKING SEWER, 
work, or if wein any way violate the terms of this OUT THE OLD 
proposal. 


which may be involved in 


, y S FOR REPAIRING MILL CREEK FOUNDATION, 
a When the work lies witain eight feet of the water 
GENERAL DESCRIPTION AND PLAN OF WORKING. the sewer, the side walls of the new sewer shall be 


The work to be done is to remove the old sewer where 
it is broken and replace it with a new one. 

The general plan of working will be: First, to collect 
the water by a dam in the sewer at the point above the 
break where the bottom first strikes the rock, and carry 
it from there by a flume laid the sewer to and|j 
across the work the water of tributary sewers, 
wherever found, taken into the main flume. 

An opening in the walls of the sewer shall then be 
made at each end of the break and a tight dam of 
squared timber and sheet piling driven to the rock, 
thrown across the sewer and extended to the sides of the 
excavation. 

The sides of the excavation shall then be protected by 
a row of piles, squared on two sides, set closely together 
and driven to the rock. These two rows of piles are to 
be braced apart by struts and waling pieces of heavy 

mber. 

. The masonry and foundation timbers of the old sewer 
shall then be ee out, the water being kept down, 
when necessary, by pum) 

The new sewer, et eee the rock is near the 

Hon oe be placed on a foundation of piles 
ven to the rock, the sewer iteelf being built of stone, 
laid up in substantially the same manner as the old 


suet 


ut 


PALA 


ip 


wards hauled in, . layers not exceeding twelve inches 

in depth, and compacted by teams, so as afterward to 

settle as little as possible. Si 
FLUMES AND DAMS. 


In order to collect the water a dam shall be made in 
the main sewer at the point above the break where the 
sewer first strikes the rock, near Sixteenth Street. From 
here it shall be carried to and across the workings in a 


PP Ny bc monet 


Jn yaaa ec eaag Denes 










~ 


as _ er enV o- 


| 


as 


Saeoorss eoonnr 


o° axa & 


ay 


ENGINEERING NEWS. 


349 





a 





Hy 
rf 
ti 

i 


g 
4 
i 
ef 
: 
325 
li 
: 


i 
fF 
a 
f 
sg 
i 


7 
li 
a® 
"y 
ls 
i: 
ef 


Fad 
ae 
‘ 
ir 
; 
; 


between 
which follow: 


the different 
to all his other as to the mode 


shall by them be received 


the 


ent is made subject to the con 


parts of the work shall be done, as well as 
instructions 


of doing the 


any person employed on the work shall refuse or neglect 


to obey the directions of the Sewer Cém 
duly authorized agents, in any 
or shall the 


; Sar werk eee kote open part of the 


iac:od as included in th 
Sewer Commissioner shall 
contractor without extra 


relating tothe work, 

to said to be incom 
[eee Pons ly or unfaithful, he shall, u the 
of Commissioner, be at once disc 


, 
work. 


seni of ete 
agreement, of w 
shall be done by the 


Comrnissioner, or rebuild, or make good, at 
his own cost any work which the latter shall decide’ to 
be and any omission to condemn 
any work at time of its construction shall not be 


bef 
‘contractor will be required to observe all city 
obstructing 
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b. On ten da the work under this 
scam. sales aan an ler this agreement | 
pended by the Board of Public Improvements, with the 


of the Mayor, for want of means or other sub- | 
pk at phere Provided, that on the int of any | 
citizen and taxpayer that any public work done | 
contrary to contract, or the work or material is im- | 
perfect or different from what was stipulated to be fur- | 


Seeieie eek cual namie ire examine into ~ 
com may wo oF more competen 
Commissioners to 


as 
the interest seems to demand, and such decision | 
San Se Penns o8 pee gention) the eect of such enamine | 
tion shall be borne b contractor, if such complaint | 
is Founded, and by' the complainant if 


contractor to any claim for damages on account thereof, 
nor shall it affect the right of the city to recover 
damages which may arise from such failure. 

The earth for the back-filling must be obtained by 
br g back the earth which was taken off the sewer, 
until the Sewer Commissioner shall direct the work to 


1S. All payments under this agreement shal] be made 
upon the certificate of the Sewer Commissioner, coun- 
tersigned by the President of the Board of Public Im- 


| ments, upon presentation of which to the Auditor, he 
| shall draw his warrant upon 


the Treasurer for the sum 
so certified to be due, payable out of the funds in the 
city available for ‘sewer, salaries, current 
expenses and repairs.” Said certificates to be made out 
ani given in the following manner: About the first of 
each month during the progress of the work, the Sewer 
Commissioner cause approximate estimates to be 


found to be groundless. made of the amount of work then done, and of the reila- 


, form or dimen- | 


! 

; 

i 
i 


| tive value thereof at the prices hereinbefore named. 


From the total amount so found, he shall dedect 15 per 


any part there-| cent. and ali sums previously paid or rightfully retain- 
commencement of the work. | ed under this agreement, and certify the remainder as 





If such alterations diminish the quanti 
done, they shall not constitute a claim 
its op the work 


of work to be 


with; 
amouut of work, such increase shall 


‘or damages or | 


then due. 

And when all the work embraced in this agreement is 
fully completed agreeably to the foregoing specifications 
and stipulations, and accepted by the Sewer Commis- 


be pail for according to the quantity actually done, and | sioner, said Commissioner shall cause a final estimate to 


at the price, or prices, stipulated for such work in this 
agreement. 

10. The ci 
moneys paya’ 


to the contractor under this agreement 


| be made of the amount and value of said work, accord- 
to the terms and prices of this agreement. From 


ing 
is hereby authorized to retain out of the the total amount so found he shall deduct two per cent. 


| and all sums previously paid or rightfully retained un- 


the sum of two per cent. of the final estimate, and to | der this agreement, and certify the remainder as then 


the same in making such repairs on the hne of | due. 


sewers sae necessary in the manner 
And if at any time within six months after the com- 
pletion and acceptance of the work done under this 
agreement, the said work, or the carriageway on the 
line thereof, shall (in the judgment of the Street Com- 
missioner as to the carriageway and of the Sewer Com- 
missioner as to the other work) require to be ired, 
shall notify the con r 


mn the Sewer Comm 
to cause such repairs 
made, in such manner as he shall deem best, and the 
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op emp nayine yeni ee peng hed wr ae 
the work at that time be in good 
order, the said contractor ehall be entitled t> receive the 
ee en eae Sere en aney be 
main after deducting expense of makin repairs 
7. a . 


12. The work embraced in this agreement shall be 
begun within five days after written notice so to do 
shall have been given to the contractor by the Sewer 
Commissioner, and carried on any and uninter- 

Commissioner 


to be | 


| 


And upon the expiration of the period of six months 
mentioned in section ten (10) of this agreement, the two 
per cent. last retained, or so much thereof as shall re- 
main after payiug the cost of the repairs mentioned in 
| said section, shali be paid to the contractor, said pay- 
| ment to be made upon the giving by the said contractor 
to the city a release from all claims and demands what- 
soever growing out of this agreement. 
Provided, That if the contractor shall fail to pay the 
laborers employed on the work, or to pay for materials 
used therein, the Sewer Commissioner may withhold his 
| certificate for everything in excess of eighty-five (85) 
r cent. of the value of the work done, until he shall 
satisfied that all such claims for labor or materials 
are paid; and 

Provided further, That nothing herein contained shall 
be construed to affect the right of the city hereby re- 
served to reject the whole or any portion of the work 
aforesaid, should the said certificates he found or known 
to be inconsistent with the terms of this agreement, or 
otherwise improperly given. 
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NEW PUBLICATIONS. 





TRAVERSE TABLES : computed to 4 places decimals 
for every minute of angle up to 100 feet of dis- 
tance. For the use of surveyors and engineers. By 
Richard Lloyd Gurden, authorized surveyor for 
the Governments of New South Wales and Vic- 
toria. London, 1880. . Price, $12.00 


OPINIONS OF THE PRESS. 


‘Mr, Gurden is to be thanked for the extraor- 
dinary labor which he has bestowed on facilitating 
the work of the surveyor. An almost unexam- 
pled instance of professional and literary industry. 
As to the value of the tables themselves, one open- 
ing of the book, and a simple inspection and nota- 
tion, without calculation, gives the information 
which, if sought by tbe usual method; requires the 
opening of the tables of logarithms in four differ- 
ent places, making two separate additions in order 
to get figures of second decimal places (those in 
the Tables being to four places), and making calcu- 
lations involving the use of 48 more figures than 
are required to be written by the person who uses 
these Tables. When the anxious and laborious 
work of oneman affords the means of such a saving 
of toil for all those who avail themselves of his 
work, the patient and careful tabulater deserves 
the name of a benefactor of his profession, and a 
good servant of his fellows.”—Athenceum. 

‘* Op to the present time, no Tables for the use 
of surveyors have been prepared which, in minute- 
ness of detail, can be compared with those com- 
piled by Mr. R. L. Gurden. With the aid of this book, 
the toil of calculationis reduced to a minimum ; 
and not only is time saved, but the risk of error is 
avoided. e profession is under an obligation to 
Mr. Gurden for insuring that, in the calculation of 
triangles and traverses, inaccuracies are for the 
future impossible. Mr. Gurden’s book has but to 
be known, and no engineer’s or surveyor’s office 
will be without a copy.”—Architect. 

‘*Mr. Gurden’s work will be a valuable acquisi- 
tion to the engineer employed in extensive surveys. 
We trust that the immense labor entailed in its 


n will be well re ."—Building News. 

mets fobs re characterized abot an 
: 8a’ 

use is most material. We cannot but feel that 

is due toa man whe has done 

m as the author of these Tables to reduce 

the cost and burden of the surveyor’s work. Every 

one connected with Engineering or Surveying 

aware of the ethio clabe 

rate and useful set of Tables,” —Builder. 





a 


+ 

Fe 
a 
+ 

% 
i. 
7s 
3 

: 





350 


ENGINEERING NEWS. 








Oor. 16, 1880, 
THE PAVEMENT PROBLEM SOLVED. City unless the elders, whose deeds are evil, love not the | engines. The test is being made on some of the 
light. — of the and the result is watched =a 
el atten by many railroad men, who are aware that 
The pavement problem seems solved at last in STREETS, DRAINAGE, ETC. test is going on. The Mogul engines haul thirty-four 
the patent clay-bed macadam now in construction | , The Neufchatel Sareea Cemgens States, of Lon-| loaded cars at hes: grades, and the eight- 
don, office 54 Astor have the floor of the | Wheelers twenty-three to twenty-six. 
along the boulevard between Douglas and Central | 7 ctoret 7 s «he + uk 2a ee 
Park, The new pavement is the best tested in En- lyn, E. D.. with en on cee Be ates’ a meas i , » dispatch says: way pros- 
work being about 40,000 square bo. 


gland, taking precedence in London, either for foot 
roads or the ponderous pressure of its heaviest 
commerce, over all other artifical systems. Mr. 
Wm. Davy, the contractor, and American pro- 
ay as the , is coming to Chicago direc- 
rom the Erglish metropolis to personally super- 
vise ite introduction into the United States. e 
economy and simplicity of construction are won- 
ul. Common clay, one of the universal soils or 
sub-soils of our continent, is piled in oblong heaps 
and converted into a slow furnace, and kept in a 
state of semi-combustion, say, thirty days, the re- 
sultant rock-like mass which furnishes the body 
and the inane ees the new road being then 
broken up and laid to a depth of nine inches ona 
natural soil foundation, the surface being either of 
gravel, as in the Chicago work, or of the prepared 
clay itself. The advantages thus attained, as 
abundantly demonstrated in England, are just 
those which we of America so long have sought 
and mourned because we found them not—smooth- 
ness, cleanliness, noiselessness, and practical imper- 
ishability, yet costing but a fraction of any other 
pular system, and wearing for twenty years under 
iron feet and iron wheels without symptoms of 
destruction. Asa railroad ballast, Mr. Davy’s pro- 
= will become a national necessity.—Chicago 
imes. 
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COLOMBIA AND CENTRAL AMERICA. 





Panama, Sept. 25.—The Government of Nica- 


' ragua has approved the contract of a New York 


company to lay a cable along the shore. 

The portion of the Nicara Railroad from the 
Port of Corinto inland to Chinandega is about to 
be finished and opened to the public. 

The Government of Costa Rica has entered into 


a contract with J. Mosen-Chiarin for the construc- | **% 


tion of an elevated railroad from San José, the cap- 
ital, to Rio Sucro, there to connect with the rail- 
road in course of construction from Limon. 


_ > 90-200 


THe Cape Cop CanaL.—Three hundred and 
eighty men are at work on the Cape Cod Canal. 
The force is to be increased to 1,200. The length 
of the water-way will be 42,000 feet, breadth at 
bottom 66 feet, at top 250 feet, depth below low 
water 25 feet ; cost $10,000,000 ; saving a distance 
of 150. miles on a dangerous coast. 
Boston nine hours nearer New York by steam. 
Time for building, two years. The canal is to be 
a tide level water-way without locks. 





GENERAL INTELLIGENCE, 


2” We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 





GAS AND WATER. 


The Trustees of water-works of Dayton, Ohio, have 
recently ordered a new four million gallon pump from 
the Holly Manufacturing Company. 

The water board of Boston have reduced the water 
rate in ordinary dwelling-houses occupied by two or 
more families from $4 to $2 a year. 

The artesian well which is being bored by the Chicago, 
Milwaukee & St. Paul Railroad Company at St. Paul 
Junction, Minn., has reached a depth of eight hundred 
feet, and has resulted in a copious flow of water. 


The water question is ing itself upon the citizens 
of Holyoke, Bew., on all sides. ae season 
the supply has proved inadequate, and at the present 
rate of increase an addition must be made to the works. 
Several plans for accomplishing this have been discussed. 


The work of removing the sedimentary deposit in the 
old reservoir, St. Louis, is progressing rapidly. After 
being mixed with water the earth is carried by a canal 
laid under several streets to an outlet in two large ponds 
at the foot of St. Louis avenue, one and a half miles 
distant, which is proposed to fill up with the sediment. 
The work is so far being done as an experiment, and it 
is stated that the municipal assembly will be asked in 
its forthcoming regular session to authorize the removal 
of the old reservoir by the hydraulic process, and to 
make an iation for that purpose. An area of 
about 100 feet square and 25 feet-deep has been washed 
away. 


—-eoo——— 
ELECTRICITY. 

Concord, N. H., has just completed an electric fire- 

alarm system. 
For the last five years it has cost $12,200 annually to 
light Salt Lake City with gas. An electric light com- 
y offers to t the city with electricity for the next 
ve years for $3,500 nao There is every possibility, 
therefore, that gas will bo turned down in Salt Lake 


his makes | i 


up. The Ontario Pacific J i 
ny is p g forward the final location of the 


tine with See ee construction during 
inent officials of $ ‘ . he com evident] 
ines wovten dh Daecestaeed teertiee deereelny aor Secbseerttliesbine, Ses Mbeberte te doer te Our neighbor 
ering five acres, in which the sewage is to be re-| hood witha locatin, y. The line has been lo- 
until it is discharged into the channel at low | C@ted as far as the South of the Muskoka River 
water, was inspected, and but a comparatively | #04 three alternate lines have been continued for some 
small of the work ee an ex-| Miles beyond this place. No decision has yet been ar- 
cellent ides of the future worming of section of rived at as to which route will be finally adopted ” 
the new was formed by ‘the visitors. Messrs.| _The annual report of the Northern Pacific Railroad 


Poland & Son, the contractors for the entire works upon ted during the 
Moon Island, are also the contractors for the construc- the previous 
et ae —., et tari s w ; 
eponset, upon which a portion sewer is to .65; expenditures, $1,521,093.21, leaving a ‘ 
constructed, as well as the sewer across Neponset | of $709, 60. f a 
Neck to the mouth of the tunnel, a contract which wrote developments and equipments, $514.- 
will amount to —. $700,000, and which will not 99; interest, $159,537.26; making a total in addi- 
be completed until November or December, 1 to the operating expenses, rentals and taxes 
At the pum station in Cow Pasture the of $674,500.25. The report states that the company in- 
shown the work in progress. The foundations for the | tend to build a new bridge across the Missourt at Bis- 
and | marck. ‘They have also concluded a favorable contract 
the work of building the structure which is to cover | with the Western Union and Northwestern Tele; 
Company to put upa line of wires along the mao dee 


including company to one-third of th 
walking-beam and balance-wheel of and receive Ganiaed ek receipts : oe 


engine which is intended to raise 25,000,000 of|to have their own telegraphic business trans- 
sewage 40 feet every 24 hours, has already arrived upon | mitted free up to a certain amount, the remainder to be 
the ground. SS ee en ee operated at half rates. The contract is to remain in 
entrance to the sewer, which terminates at it, | force for a period of fifteen years. The report also states 
and of which some e now com that the i Superior Elevator company have estab- 
and tho the last mile of the sewer is 193¢ feet in | lished eleven new grain elevators along the line of road. 
diameter, by the time its branches in Charles and other as one at Duluth, with a capacity of one million 


bushels. Emigration cies have been established at 
From 
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elphia, Boston and Chi : 

several divisions of the 
road, including ore of 120 miles from Thompson's Inlet, 
in Wisconsin, to Montreal River. Whenthese are finished, 
it is stated that the company will have in operation 
1,2031¢ miles of road and have the title to 17,500,000 
acres ot land. . 


up from the main underground sewer. At the| A REMARKABLE Macuine.—Our Chicago co’ d- 
fhe tunnel now being’ built under the kay to Nepos | cnt sends the following concerning «new i 
- ant ”. built. under epon- machine : ‘‘ The New Era is the name of a rail- 


f 
ie 
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road grading machine which has been successfully in- 
troduced the present season on the Nevada Central 
Railroad, where ten machines put over 20,000 cubic 
yards of earth in grade in two days, averaging 1,000 
per day for each machine with experienced men. 

essrs. Collins & Stevens, of Omaha, general con- 
tractors of the Union Pacific, recently employed two of 
these machines on the Greeley Drench, between Greeley 
and ee Omer grading an average of from 
1,000 to 1, cubic yards per day for each, with 
three men and twelve horses to the machine. D. 
L. Wells & Co., of Ch , employed twoon the Da- 
kota Branch of the Chicago & Northwestern ; one 
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excavated for a distance of 20 feet. This shaft 
full of water. The second shaft in the middle 
bay is also down 160 feet, and the rock for the 
has been excavated — 300 feet each wa 
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there have been about 1,400 feet | machine, in thirteen da’ t in grade over 17,000 
in len of the 7,000 feet of the tunnelexcavated. The cubic yards, as acne _ reported by the en- 
size of the tunnel when completed will measure 7 feet gineers. L. G. & N. Graham are using two onjthe Joice 
inside the brick-work. ver Branch in Dakota, and report similar success. In 

ee New Mexico this machine was used on the Denver & 
BRIDGES. Rio Grande Railroad for loading wagons to make a 


heavy fill, and averaged 60 w hour, Tuttle & 

— eee anes the ‘Chippewa, Bridge, Wis., has | Stoker, on the Jacksonville & Boutheastern, in Illinois, 
n * work progeeming vorably. report the lneniansat tree wa in one minute! It 

A Toronto dispatch says: “ Ald. Bin is conceded by all to bea ly remarkable machine. 
awarded the contract for the of a bridge | It is hy the Wauchope Grader Company, 
over the Gatineau River at the Desert. The contract of “Stang te have for several years made the ‘Wau. 
price is $8,995. hope ,’ a machine extensively used for grading 
The railway beige over the estuary of the Solway, | common wagon roads, ditching, etc., by to ip au- 
near Annan, is the longest in the world, being 1, thorities throughout the Northwest. t the ‘New 
yards in length. ‘The next toi is that bil for Era’ is designe sly for railroad work, having 
e Orenberg way over olga, near Syzrau, | greater capacity than the * Wauchope, many new 
aecss of 1, ards. 7 and valuable features. It is warranted very highly, 


which is a few yards 624 y 
and is sent out on trial, without expense to the pur- 
RAILROADS. chaser if the guarantees are not fully met. It would 


has given an order for 15,000 tons of rails from the 
Cammell Works, at Sheffield, England. , 
Mr. John Ryan has been relieved of his contract for 
the first hundred miles of the Pacific Railway west of 
Winnipeg, and will superintend its construction for the 
Government. 
The roads 


The contract for constructing Milwaukee’s great ex- 
pee bells has been awarded to Messrs. Charles 
er & Bro., for $190,000. 


CONTRACTING, MISCELLANEOUS, ETC. 
aa line of pipe 350 miles in Sage Seene up hill 





down dale from Duke Centre, 
to Comune i below Jersey City, on the Hudson 
River, will in a short time. It is to be used for 
the sats ad will Teague ot dalieme. sie 
a near. 
000 barrels daily. . 


5S 


lightest es and easiest curves that the case will 
oleit, ie 194,000. The last four wey pa ea 
rough country, and rock excavation on the sixth is 
estimated at over $18,000. ‘ 


An Indianapolis ~ says: “Isaac Hol a 
eccbtaled clteth: tor tenia by the Bee Line 
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Tue Cape Cod Canal ‘Goakigany is in trouble: 

“Becky Sharp” showed how a fashionable London 
establishment could be run on “nothing a year,” 
but then she was not dealing with Italian laborers. 
The contractors for the canal, it appears, have been 
thus far “‘ working upon faith,” while the capital- 
ists seem to. have no faith in said works. The Italian 
laborers, who have not been paid anything, now 
propose to eat up the contractors unless their wages 
are forthcoming very soon, all of which looks 
dubious for the ** short cut” from Boston to New 
York. 


At the meeting of the American Society of 
Civil Engineers, on Wednesday evening, Secretary 
Bogart read extracts from the Report of the Com- 
mittee on the Investigation of the Tay Bridge Dis- 
aster appointed by the British Board of Trade. 
The subject of the duties of the Inspector who in 
Great Britain is detailed by the Board of Trade 
to open for traffic all bridges after due inspection 
was discussed with much interest. The subject 
of Wind Pressure also received interested atten- 
tion from such experts as Messrs, T. C. Clarke, 
Charles Macdonald, W. H. Paine and 8. H. Shreve, 
who were present. 


me ee ee 


ENGINEERS AND EMPLOYERS. 








In our issue of Jan. 4, 1879 (Vol. VI., p. 2), we 
commented, under the above caption,on the then re. 
cent removal of Mr. John C. Campbell from the posi- 
tion of Chief Engineer of the Department of Public 
Works by Mr. Allan Campbell, the Commissioner 
of Public Works, for alleged neglect of duty in per- 
mitting bad workmanship and materials in the 
Forty-second street arch, resulting in the fall of the 
arch and the death of a man, 

The sequel of this proceeding is given in our 
columns. to-day, in the form of a decision of the 
Court of Appeals of New York, reversing and an- 
nulling the Commissioner's action, and reinstating 
the Chief Engineer in his position after two years’ 
litigation. We also publish a reply and protest of 
the Commissioner, justifying his action, but yield- 
ing under the force of necessity to the mandate of 
the law. 

Engineers will read these documents with great 
interest, and they may profitably be perused with 
care and attention by employers. 

They show the logical result of the abominable 
system of inspection of works followed in this and 
many other cities. The court says ‘‘ina case 
where such an engineer is sole master within the 
range of his appropriate duties, and selects and ap- 
points his assistants, he may justly be held respon- 
sible fox their inefficiency or incapacity, because he 
appointed them and is responsible for their skill 
and fidelity, but he is not so responsible where he 
has no power of appointment.” This is good doc- 
trine. But the Commissioner says that it was 
the Engineer’s duty toxeport to him inefficient 
This is good doctrine, too, and it really looks as if 
the Engineer had recovered his position more 
through a legal quibble than through the inherent 
equities of the case. 

If the Commissioner is a wise man, and really 
wants to insure direct responsibility in his sub- 
ordinates, he will modify his next form of contract 
80 a8 to make the engineer the absolute master of 
his assistants and inspectors, and give him un- 


qualified power of prompt removal for any neglect. 
jetta bekacie he el loage peek 
ty sh; on bad work and lazy men and report 
every d in writing to the Commissioner, 





and thus throw the burden of responsibility on} strength of the caisson, and the general opinion 


him in all cases occurring under existing con- 
tracts in which the provisions exist which the 
Court has ruled upon. 

We think the result of the whole business will 
be beneficial. It cannot do otherwise than make 
both commissioners and engineers careful about 
throwing the responsibility of bad work on the 
other’s shoulders. The judges are so nearly equally 
divided in their opinion as to which party had the 
best of it in this ugly business that no one will be 
willing to- risk another adjudication with any 
assurance of coming out ahead. 


—_—_—__—_0-~@ e+e ____ 


THE STRENGTH OF THE HUDSON RIVER 
TUNNEL CAISSON. 


The caisson has been sunk as low as necessary 
and it now rests at a depth of 42 feet below the 
top of the shaft, or about 38 feet below mean high 
tide. After it had reached this depth a hole was 
cut in the west end, opposite the original air-lock, 
and the space between it and the shaft—three feet 
—cleared of earth. Two series of rings, composed 
of plates similar to those used in the tunnel, were 
placed in this connection and bolted to the plates 






















already in position at the shaft. In this manner 
the air-lock was reached, the inside door being 
found in precisely the condition described by the 
rescued men—open about eight inches and held 
firmly by the plates which had fallen from the top 
of the arch. As soon as the air-lock could be re- 
paired it was put into active service again, its loca- 
tion making it easier of access than the other. At 
present the air is supplied and the silt removed in 
the same manner as before the accident. 

A certain portion of the large single tunnel had 
been completed before the accident, and the east- 
ern side of the caisson now covers a little of the 
lower segment of this—represented in the drawing 


or beyond the side. The distance from the top of 
this to the shoe of the caisson, or from b to d and 
a to ¢, is eight feet and two inches. These will be 
carried up, projections being made at c and d for 
the caisson to rest upon, and the arch completed 
as shown by the dotted lines, This will be built in 
the same manner as the tunnel—a shell of iron 
plates, flanged and bolted together and lined with 
brick. Ate, the heaviest part, the wall is three 
feet thick. 

The plans have been altered in regard to one sec- 
tion of the work, as it is now designed to build 


will be built in the large tunnel at a’ and b’, and 
the twin tunnel completed, as shown in the 
diagram. The outside wall has been finished from 
Ot» dase worth fone: int Seana vga ihe other 
side from a toc. 

Mach hes been said snd.weisten-regepiing. the 
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has been that it would not sustain the greatest 
pressure which might come upon it. This could 
only be obtained by taking away the sustaining 
force of the air in the interior, reducing the 
pressure to zero, On Tuesday, the day of our visit 
to the tunnel, the pressure was 2 pounds per 
square inch. If this be maintained the caisson and 
its occupants are safe, since the interior and ex- 
terior pressures are nearly equal and would balance 
each other. A diminution of the air pressure so 
gradual that its place would be taken by water 
would still keep an equilibrium of the two pres- 
sures. It is necessary, in doing the work above 
mentioned, to excavate below and outside the bot- 
tom of the caisson. In this case the silt alone is 
depended upon to resist the air pressure, and 


+ | although it is compact and in some degree sustained 


by the walls of the coffer dam, it may at any time 
open a passage for the air which would escape so 
rapidly that no appreciable amount of water would 
flow in before the pressure in the interior would 
be reduced to a normal condition, and a maximum 
load be placed upon the exterior. Under these 
circumstances the question arises, is the caisson 
built sufficiently strong to withstand that load ? 
The caisson proper weighs 460 tons; on top is a 
box, twelve feet in depth, filled with earth which 
weighs 350 tons; the locks and connections weigh 
45 tons; iron rails and bricks have been added of 
about 250 tons weight; this makes a combined 
weight of 1,105 tons resting upon the six shoes, 
Since the caisson was sunk to its present depth 
some of the rails were removed, but earth has been 
added of nearly the same weight. When it was 
desirable to sink the caisson, the nuts on the sus- 
pension rods were raised, the air-pressure reduced, 
when the weight would gradually overcome the 
adhesion of the silt to the sides, and the structure 
would drop into position. 

A short time since, when the weights were as 
given above, in order to sink it, the pressure was 
reduced from sixteen pounds per square inch to 
nine. In this state, the interior pressure was 
equal to the weight of acolumn of water 20 feet 
wide and 40 feet long (the inside measurements of 
the base of the caisson) and 20,25 feet high. This 
volume would weigh 1,020,600 pounds or 510 
tons of 2,000 pounds each, so that the caisson has 
supported an actual weight, over and above the in- 
terior air-pressure of 595 tons. When the vertical 
struts were being placed in position one of the last 
acts of Mr. Lovejoy was to drive small wedges of 
soft pine between them and the roof, designed to 
serve as indicators in regard to a yielding to 
strains. The last time these were examined not 
the slightest effect could be perceived upon them, 
and the inference was that the arch had not been 
in the least strained. 


It is generally conceded that the arch of the 
caisson, if properly braced at the shoes, is of ample 
strength to resist any load which may ever be put 
upon it. The weak parts, and those which might 
give way under the above conditions, are the two 
ends. These are composed of vertical and hori- 
zontal timbers, resting against eight struts of yel- 
low pine timber one foot square, extending the 
length of the caisson. These are braced by three 
transverse beams, and by nine vertical struts, as 
shown in the drawing of the caisson published in 
ENGINEERING News of Sept. 25. As these are 
the weakest points, it may be interesting to briefly 
note the strains they might be subjected to. 

The area of the circular segment of each end is 


diameter, and 17 feet from the crown to the centre 
of the chord. Considering this as at an average 
depth of 35 feet, and the mixture of silt and water 











or 810.14+ tons of 2,000 seanites each, or 8,150 
pounds per square foot. The lower central strut 
supports an area of about 42 square feet, and con- 
sequently a combined pressure of 132,300 pounds. 
The two adjoining struts would have to sustain 
at least an area of 77 square feet, with a pressure 
of 242,550 pounds. These struts are now sunk at 
least 88 feet below the surface, so that the above 
cilculations, based on an average of 35 feet, do not 
give the maximum pressure. The end-timbers are 
not taken into consideration, as they depend upon 
te struts for strength, and would only be of use 
in case of a failure of the struts. 

From the above our readers can judge if the 
strength of the caisson be sufficient to withstand 
the possible maximum pressure, and also if there 
be any margin of safety under the present method 
of prosecuting the work. 

We were informed by Mr. Charles E. Emery, of 
this city, that after examining the work he was 
surprised at the strength of the arch of the caisson, 
as the reports which reached him had led him to 
believe it weak and insecure. His impressions 
were that the flat ends of the caisson were weak, but 
upon calculation he found that for 35 feet of semi- 
fluid material, weighing 100 pounds per cubic foot, 
the strain on lower wooden struts would be a little 
less than 2,000 pounds per square inch if the air 
blew out below the caisson, which is an excessive 
strain, but would be borne under favorable con- 
ditions. In regard to the arch of the caisson he 
said that if the springings be supported both ver- 
tically and horizontally, and the ends braced suf- 
ficiently to stand a pressure of 3,500 pounds per 
square foot, the air pressure might with safety be 
removed, and even if the air should blow out be- 
low the caisson, the men could retreat to the cais- 
son proper—supposing all parts to be equal in 
strength to the arch. Of course it would be essen- 
tial for safety in such an emergency that ample 
provision be made for supporting the weight of 
the caisson and for preventing the arch from 
spreading. If this were done intelligently and 
more longitudinal bracing applied, it would appear 
that the work could proceed with comparative 
safety. 


PERSONAL. 


The present address of the Secretary of the Bos- 
ton Society of Civil Engineers is 8. E. Tinkham, 
City Hall, Boston. 

Mr. George T. Wiswell is in charge of construc-| 
tion of the Atlantic & Pacific Railroad, with office’ 
in Albuquerque ,New Mexico. 


A. J. Twiggs is chief engineer and general super- 


intendent of the Augusta & Knoxville Railroad, encouraging remark from some of your patrons. 


| It would seem that there must be in nearly every 


with office in Augusta, Georgia. 
George Sillman, Assistant Civil Engineer on the 


Philadelphia & Erie Railroad, was killed in a colli-' 
sion of freight trains on that road on the 17th, at) 


Lovell’s Station, a point about 30 miles from Erie, 
Pa. 


eee NEWS. 


Seerenaiiy George Ball, Treasurer; John Sealy, 
General Manager; B. M. Temple, Chief Engineer. 

The officers of the New York City & Northern Rail- 
road are: President, R. M. Gallaway; Secretary, 
Calvin Goddard; Treasurer, A. J. Thomas; Chief 


Neville 
Engineer, Sebastian Wimmer; General Freight and ~e 


Passenger Agent, J. C. Wilson; Master Mechanic, 
M. McNally. Office, Drexel Building, New York 
City. 

Victot Newcomb, who retires from the presi- 
dency of the Louisville, Nashville & Great South- 
ern railway, Dec. 1, to seek rest under an impend- 
ing danger of blindness, is only 36 years old, and 
is accounted worth $6,000,000. He formed the 
Louisville combination, the first great railroad sys- 
tem that was peculiarly Southern, and he was con- 
sidered the greatest railroad organizer in that sec- 
tion of country. 

Mr. 8. H. Mallory, Chief Engineer and General 
Manager of the Fulton County Railroad (N. G.), 
announces that Mr. A. C. Atherton has been ap- 
pointed master of transportation of this railway. 
Mr. Atherton will take charge of the track, build- 
ings and trains of the company, and will also per- 
form the duties of General Freight and Ticket 
Agent. All employés in the operating department 
will report to him for orders. 


THE LIVERPOOL ENGINEERING SOCIETY. 


This society held its usual fortnightly meeting 
on Wednesday evening, the 6th inst., at the Royal 
Institution, Colquitt street, Mr. A. Ross, President, 
in the chair. 

A paper on the * Construction and Maintenance 
of Highways,” by Mr. Window, the reading of 
which had been adjourned from the last meeting 
of the society, was read and discussed. The Presi- 
dent announced that the next meeting of the 
society would be held on Oct. 27, when a paper 
by Mr. H. A. Dibbin, M. Inst. C. E. on the com- 
bination of the Block and Interlocking Systems on 


Railways would be read. . 
W. Bircu, Secretary. 
CORRESPONDENCE, 


LAW AND PRACTICE FOR LAND SUR- 
VEYORS. 
see Oct. 18, 1880. 


| Eprror ENGINEERING NEW: 


I was in hopes that the sci in your paper 
that the Boston Society of Civil Engineers had re- 


| ceived a communication concerning the need of a 


work on “ Law and Practice for Land Surveyors 
in the New England States ” would bring out an 


large village and small city in New England some 
one who is frequently called upon to ascertain 
the location of boundary lines. 


A good work on the subject, covered by the 


| above title, would, I think, greatly benefit sur- 


Charles Burchard has resigned his position in the | ¥°¥rs and their patrons. 


auditing department of the Pennsylvania Railroad 
Company to enter the engineer corps of the New 
Orleans & Pacific Railroad Company, with head- 
quarters at Shreveport, La. 

The officers of the Utah & Pleasant Valley (N. G.) 
are: C. W. Scofield, President; George Goss, Vice- 
President and Manager; James Cochrane, Assistant 
Manager and Treasurer; A. F. Doremus, Secretary; 
J. Fewson Smith, Chief Engineer. Headquarters, 
Salt Lake City, Utah. } 

Mr. Cabell Breckenridge, of Covington, Ky., has 
been appointed Chief Engineer of the Alabama 
Great Southern Railroad, in place of the late Mr. 
Payter. Mr. R. E. Ulbricht, of Meridan, Miss., 
has been appointed Auditor, in place of H. W. 
Crittenden, deceased. 

At the annual election of the Gulf, Colorado & 
Santa Fe Railroad, at Galveston, Tex., Oct. 6, offi- 
cers were elected as follows: George Sealy, Presi- 

dent; R. S. Willis, Vice-President; F. P. Killeen, ' pox 


Respectfully, ; C. E. CHANDLER, 


MOST RELIABLE FORMULA FOR CALCULA- 
TING DISCHARGE OF WATER-PIPES. 


Hatirax, N. 8., Oct. 16th, 1880. 
EprTror ENGINEERING NEWS: 

I wish to know from some of your correspond- 
ents, who have made hydraulic engineering a study, 
what formula can be relied upon in all casesas giv- 
ing the most accurate results in calculating the 
discharging powers of pipes. Any engineer who 
has had occasion to examine the formule given in 
different hydraulic works must have found, as I 
did, that for very high or very low velocities, the 
results obtained by these different formule vary 
greatly, in some cases as much as 50 per cent. 

To give an example: I wish tu know what will 
be the discharge from a 38-inch pipe 600 feet in 
length, with 60 feet head : 

Debait s formula gives 


Eytelwein’s 
Box's 


Oct. = 1880, 


The latter is no doubt the safest, bet which is 
nearest the truth ? 


Take again, a 24-inch pipe at the same rate of in- 
clination, and the results will be as follows : 


etow wiws cblewadswtuceeeceke. 36,5 ned gallons 


The difference in these cases is so great that an 
engineer might easily be led into making a serious 
mistake, either by giving too small a supply or by 
estimating for a pipe so large and costly that the 
works would not pay. Iam, sir, 


Yours truly, ENGINEER, 


DETERMINATION OF THE MAGNETIC Mpr- 
RIDIAN. 
RoaD MAsTER’s OFFice, © ) 
Union Paciric RamRoap Company, ( 
GRranp IsLanp, Neb., Oct. 13th, 1880, | 
Epitor ENGINEERING NEws: 

In answer to some of the inquiries for the method 
of determining the meridian, I beg leave to offer 
my method, which I think both simple and ac- 
curate, and suitable for any instrument with teles- 
cope, limb and variation arc. Set up at any point 
from which Polaris can be seen ; set off on the 
limb the azimuth of Polaris corresponding to the 
latitude of the place, east or west as the case may 
be. (The table of azimuths is found in most works 
on surveying). Place the vertical wire on the star, 
by the aid of a lantern to show the cross-wires, 
and, with the lower tangent screws, keep it on the 
star till it reaches its greatest elongation. Un- 
clamp the limb and bring it back to zero ; then if 
the vertical wire is in adjustment the line of sight 
will be in the plane of the meridian. 

Turn the compass circle, by the variation screw, 
till the needle cuts the zero of the compass circle, 
and the reading of its vernier will be the variation 
of the needle at that place. 

The reading can be done at the time by the aid 
of the lantern, and without the use of stakes or 
plumb lines, or waiting till daylight. 

Very respectfully, 
E, A. D, Parker. 


QUALITY OF WASHINGTON WATER. 
WasHINGTON, D. C., Oct. 18, 1880. 
EpITtoR ENGINEERING NEWS: 

As Washington is a transient home for legisla- 
tors, government officials from the highest to the 
lowest, it may be of interest to the public to know 
the kind of water we drink, how to test it, 
causes of water pollution, and analysis of Poto- 
mac water supplied to the departments and for 
drinking purposes. 

In his annual report to Engineer Commissioner 
W. J. Twining, the district chemist (?), Dr. De 
Smeett, says: ‘Thus far the water of 118 pumps 
has been analyzed, with the following results: 
Good water, 76 pumps ; still useable, but in dan- 
ger of pollution, 16 ; mineral, 4 iron and 1 sulphur ; 
unfit for drinking purposes, 21. Pure water, 
strictly so-called, is not to be found in nature.” To 
this I would add that all water contains more or 
less impurities, and it rests with the analyst to de- 
termine if a water has the requisite qualities to be 
classified as a good potable water or ought to be 
condémned as unfit for drinking purposes. To 
form a judgment as to the purity of waters 
there must be a microscopic examination, and the 
amount of organic matter, the existence or 
non-existence of the products of the oxida- 
tions of organic matter, such as nitrates; the 
amount of chlorine, the amounts and nature of the 
saline constituents and degrees of hardness ascer- 
tained. I refer to well-water frotm pumps. Mineral 
particles may affect health on account of their 
mechanical action. Mineral silt or clay, or fine 
sand, causes diarrhea, and dead animal and vege- 
table substances may have more important effects, 
as when suspended foecal matter produces irrita- 
tion of the whole alimentary tract. Living things, 
such as the ova of en the menatoid worms 
and small leeches, Whiva “adhere to the wooden 
pump-stock, may give rise to certain grave dis- 
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orders, requiring medical attendance. There are, | may be the technicalities on which the four judges | that it is not being faithfully executed (and it is his 
however, numerous living creatures, both animal} have differed from the seven others (taking all| duty by examination to- satisfy himself on this 
and vegetable, found in pump-water to which no | the courts together), who have given to the law a| point), he can stop the contractor, and suspend 
special effect on health can be assigned, and are | more comprehensive and common-sense interpre-| and report the local inspector to the Commission- 
important only as showing the presence of organic | tation, it is plain to all who have any experience | er, on whom would then rest the responsibility of 
impurities, which serve as their food as indicating |in the administration of city affairs, that the|a proper proceeding in the case. In the case of 
putrefaction. Water containing bacteria or fungi, | decision of the Court of Appeals in this case|the arch the Chiéf Engineer did not report the 
or swarming with lower forms of life, should be | (though by a bare*majority of one out of seven), | contractor or inspector, but, on the contrary, whcn 
condemned. must have a very injurious effect. It is, in fact, | I was incidentally informed by the Assistant En- 
My observation is that all waters, even the| revolutionary in its character, and demoralizing | gineer that the work was not being done according 
purest, contain some organic matter, and the ex-| in its tendency. There has been and still is a|to contract, and that he had so reported to the 
cess is alone objected to. universal demand for a better and more economical | Chief Engineer ; on my questioning the Chief En- 
The Doctor (?) describes the methods employed | government of the city, but I am free to say that, | gineer on the subject he denied that the work was 
by him—the estimation of the amount of ammo-| if decisions of this character are to prevail, the | improperly done, and he did not so report it until 
nia present in the water, etc., and says under the | city government will be worse before it is better,|a part of the arch fell. All these were matters 
head “ certain rules for judgment,” that if a water | because now any subordinate officer may defy his|of which the Commissioner had information to 
yields merely traces of albuminoid ammonia, it | chief, and responsibility can be fixed upon no one.| enable him to make up his judgment as to 
may be called organically pure despite of .05 parts| The facts in this case are briefly as follows: The | the removal, while the Court cannot have the same 
of free ammonia per million. When to this free|arch or tunnel in Forty-second street, near First| knowledge to arrive at correct conclusions. It 
ammonia .15 parts per million is added, water be-| Avenue, which is essentially an engineering work, | therefore seems to me that the Special Term and 
gins to be suspicious. I would say when free am-| was under the supervision of the then Chief En-| General Term of the Supreme Court, which decided 
monia, being absent or being small, .10 per million | gineer of the Croton Aqueduct, who was also the| that the Commissioner was the proper person to 
of albuminoid ammonia begins to be very sus-| Chief Engineer of the Department of Public Works. | decide, together with the three Judges of the Court 
picious, and even .15 per million ought to be con-| Being a street improvement, it was the duty of | of Appeals who voted to confirm these decisions, take 
demned as unfit for drinking purposes. The aver-| the Superintendent of the Street Bureau also to| the correct view of the subject, according to the 
age quantity of nitrates and nitrites in the pump-| certify as to payments for work done, but the | true intent of the charter. 
waters of this city is from 4 to 10 parts, in 100,-| measurement of the work, and the direction asto| I see no difference between the duties of Chief 
000, but a water containing 20 parts along with a/| its execution under the contract, and the chief in-| Engineer Campbell and the head of the Sewer or 
great quantity of chlorine, he would consider as in | spection during its progress, was in the hands of | Paving Bureau. If either of these officers should 
danger of pollution. I should think so. In the| the Chief Engineer, who certified as to quantities| allow work or materials inferior to the re- 
presence of oxygen the nitrogen of animal matter | and quality, A part of this arch fell, by reason of | quirements of the contract, I would remove 
is transformed in great part into nitric and|bad materials and workmanship. The Chief En-| him for such cause, as I did in the case of Engineer 
nitrous acids, and these by combining with | gineer alleged that he was not responsible, because | Campbell (though each has local inspectors under 
the basic substances always present in pol-| the Commissioner of Public Works appointed the | him, appointed by the Commissioner). In the tun- 
luted water are in their turn converted into /| local inspector (a mason), whose business it was to | nel contract I also removed the contractor and the 
nitrates and nitrites. The average quantity of | be upon the work all the time. inspector. 
chlorine contained in the pump water in this city} The Chief Engineer visited the work, as was his| Im his brief the Corporation Counsel cites the 
is from 5 to 10 parts in 100,000 parts of water, 15| duty, from time to time to examine it in person | analogous case of the People vs. the Board of Po- 
parts would be properly presumed to have a bad | and to give directions and satisfy himself that the | lice, where a Chief of Police was removed by 28 
origin, yet we drink it without fear. work was being done according to contract, and| Board having power to remove for incapacity, 
The analysis of Potomac water is as follows :| that he might certify that payment was justly due. | etc. 
Appearance, somewhat turbid; vegetable and|One of his Assistant Engineers visited the work| He quotes from the opinion of the Court, by 
mineral substances in suspension, 15 parts in 1,-| daily, or at least very frequently, and reported to| Chief Justice Church: ‘‘ There is nothing culpable 
000,000 ; hardness, 3 degrees ; solid residue, .015;| the Chief Engineer. It is absurd to say that the|or criminal either in omission or commission 
organic matter and volatile, 0.04; free ammonia, | Chief Engineer was absolved from responsibility | Clearly established, and it would be difficult for 
slight traces ; mineral substances, calcium, mag-| because there was a local inspector who was ap-| me to find from the evidence a want of capacity. 
nesium, potassium, sodium, albuminum, silica, | pointed by the Commissioner of Public Works. | Yet there are facts disclosed from which an infer- 
chlorine, carbonate acid and sulphuric acid traces; |The Commissioner appoints all the inspectors in | ence of want of capacity might be drawn by those 
chlorine, .004 ; opinion, very good water. A mere| all the Bureaux and on all the works within the | possessing superior knowledge upon the subject, 
filtering makes this water almost organically pure. | Department; but these inspectors are not inde- | and this necessarily refers it to the judgment and 
The wells have become polluted since the sewer-| pendent; they are subject to the orders of the | skill of the members of the Board, who are pre- 
age of the city was established, and they are being | Bureau officers. sumed to be competent, and who are responsible in 
condemned and filled up. The Potomac water is| Tho Engineer of the Bureau of Sewers, who has | 99™é degree for the most efficient working of the 
only turbid after storms, but soon becomes clear. many works in progress, might as well claim that |/0ree.” 
If we had a storage reservoir with filter beds, the} po has no responsibility for the proper execution| The Corporation Counsel concludes his brief in 
water would be clear and pure. of the works under his supervision because the | the case of Engineer Campbell as follows: 

C. L. FREEMAN. |jocal inspector is appointed by the Commis-| ‘The respondent (the Commissioner of Public 
sioner; and the head of the Paving Bu- Works), therefore argues with great confidence, 
reau, who has many street pavements in prog- | ¥PO” the principles defined in the foregoing cases, 
ress, may claim that he has no responsibility for | at the action of the Commissioner must be sus- 
the proper execution of his works, because the | ‘ined, because the facts shown by the return are 
local inspectors are appointed by the Commis- | S¥fficient to authorize the Commissioner of Public 
sioner, and so on through all the bureaux. These Works to infer that the relator had failed to ex- 
officers have never claimed any such exemption ercise proper care in conducting the work, and 
from responsibility, but, under the ruling of the | Sustain the Commissioner in assigning such failure 
Court of Appeals, they might now do so, and there | 4 @ reason for the removal.” 
will be no responsibility anywhere. It is absurd} ! am glad to have the concurrence in my views 
to say that, because one subordinate inspector is of the Corporation Counsel, the Special Term of 
responsible for the faithful performance of his own | the Supreme Court, the General Term of the 
duties, his immediate superior, who also inspects | Supreme Court, and the three judges of the Court 
the work from time to time, is relieved from re-|°f Appeals, who sustain the lower courts. Yet, 
sponsibility for its proper execution; and yet this | 2¢Vertheless, the decision stands as law until re- 
seems to have been the only ground taken by the versed by the same court, or altered by the Legis- 
majority of the Court of Appeals for this re-instate- | lature. As the courts do not seem to agree as to 
ment, for they set aside as untenable the claim of | the duties of executive officers under the City 
charter, it would seem to be the province and 
duty of the Legislature to define in plain language 
the power of removal. Atpresent we are all at 





























































































































RE-INSTATEMENT OF JOHN C. CAMPBELL. 


STATEMENT OF COMMISSIONER CAMPBELL. 


Inquiry having been made in reference to the 
re-instatement of Mr. John ©. Campbell as engi- 
neer of the Croton Aqueduct under the recent de- 
cision of the Court of Appeals, Mr. Allan Camp- 
bell, the Commissioner of Public Works, makes 
the following statement : 

The decision of the Court of Appeals (by a vote 
of four to three), in the case of Mr. John C. Camp- 
bell, by which he is re-instated as Chief Engineer 
of the Croton Aqueduct, from which office he was 
removed by me about two years since, is one 
which will tend to demoralize the city government 
by paralyzing the executive authority, and pre- 
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OPINION OF T 


E COURT OF APPEALS, 


ON APPEAL OF JOHN C. CAMPBELL, FROM AN 
ORDER OF THE SUPREME COURT, DENYING His 
APPLICATION FOR A REVERSAL OF THE PROCEED- 
INGS OF THE COMMISSIONER OF PUBLIC WORKS 
IN REMOVING HIM FROM THE OFFICE OF CHIEF 
ENGINEER OF THE CROTON AQUEDUCT, OCT. 5TH, 
1880, DOUGLAS CAMPBELL, COUNSEL FOR AP- 
PELLANT ; WILLIAM C. WHITNEY, COUNSEL FOR 
RESPONDENT. 


COURT OF APPEALS, 


The People, ex rel. John C. Campbell, Relator and 

Appilt, — Allan Campbell, Commissioner of 

lic Works, Respt. 

Fincu, J.—Some facts in this case are appar- 
ently beyond dispute, and narrow the discussion 
to a single point. 

It is entirely certain that the arch in Forty-sec- 

ond street fell as the consequence of “ bad work- 
manship and the use by the contractor of bad ma- 
terials.” When its fall impelled investigation the 
Commissioner of Public Works demanded of the 
relator an explanation of the cause. The latter 
answered that it was ‘‘bad workmanship, bad 
mortar used in the work, and the spandrel back- 
ing imperfectly laid.” As between the Commis- 
sioner and the Engineer, this fact was distinctly 
conceded, and needed no additional or formal 
proof, 
' The inference followed irresistibly that somebody 
was in fault, not merely the contractor and his 
servants who did the imperfect work, but also the 
person or persons whose supervision should have 
detected and prevented the careless and insufficient 
construction. All this was practically conceded 
by the relator when called upon for an explana- 
tion, for, resting hisdefense upon the sole ground 
left to him, consistent with his own distinct ad- 
mission, he answered merely that he was not 
responsible for the defect ; that the fault was not 
his. 

It is equally certain that the relator could only 
be removed for cause. 

People ex rel. Munday, v. Fire Commis- 
sioners, 72 N. Y., 445. 

Sims v. Fire Commissioners, 73 N. Y., 
437. 

The protection given by the charter to his tenure 
of oftice we have held to be substantial and effective, 
and not merely shadowy or formal. But sufficient 
cause was shown, unless the relator’s defense was 
sound. If, as supervising engineer, he was re- 
sponsible for the defective construction and poor 
material which were the admitted cause of the 
ruined arch, the case was established against him, 
and he was removed for cause. 

The question, therefore, which confronts us is, 
whether he was so responsible, and that leads to a 
study of his office and its duties, and of his re- 
lation to the work in question. 

Under the law he was ‘‘ Chief Engineer of the 
Croton Aqueduct,” and in that capacity merely 
had no duty or responsibility imposed upon him in 
respect to the defective structure. The arch in pro- 
cess of construction supported a roadway, and 
was a street improvement, having no connection 
with the aqueduct or the City’s watersupply. But 
the facts stated in the return show that, while the 
relator under the Charter was only engineer of the 
Croton Aqueduct, as matter of fact, he was also 
engineer of the Department of Public Works. 

He became so by the action of the chief of that 
department and his own concurring assent. In 
signing the vouchers for the work in Forty-second 
street he adopts that title. 

The duty limited by the law to the aqueduct 
and water supply became, apparently through 
necessity, but at least with his assent and that of 
the Commissioner, extended over the Department 
of Public Works. While technically the head of 
one of several bureaus in the Department of Public 
Works, he was really the only chief engineer in 
the whole department. The charter seems to have 
mistakingly assumed that only the bureau having 
charge of the water supply needed an engineer, 
and when in the work of some other bureau the 
need of an engineer became apparent, it was quite 
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That ovr conclusions must necessarily rest on 
this basis is apparent from another view of the 
situation. 

The conceded fact of imperfect work and bad 


| material in the construction of the arch ved in- 


efficiency or dishonesty on the part of the person 
who in fact had the responsible supervision, inde- 
— of any question as to its origin. The re- 

tor assumed the supervision, undertook the duty, 
and if, in the process of its , he devel- 
oped a want of skill or inability as an engineer, or 
an inefficient and slack control, the Commissioner 
might well deem it imprudent to trust the water 
supply of the metropolis in such unsafe hands, and 
assign as sufficient cause for removal incapacity 
or want of skill betrayed in the attempt to super- 
vise a construction which the relator need not have 
touched, but which, when voluntarily undertaken, 
at least tested his faithfulness and l. 

The conclusion therefore follows that the Com- 
missioner of Public Works had a right to judge 
the relator as the supervising engineer of the work 
in Forty-second street and to on him for an 
explanation. The charge was fairly and sufficient- 
ly stated; an opportunity for explanation was 
given ; the defence that the fault was not his was 
interposed, and the head of the department, decid- 
ing otherwise, removed him. 

e — is thus narrowed down to the re- 
lator’s defence, and to the inquiry whether he was 
in truth responsible for the conceded fault. 

It is not all nor claimed that he had any 
knowledge of the imperfect work or materials 
until the fact was ae the falling of the 
arch, or the cracking an ing which preceded 
- fall, and we must assume that ae med Beh If, 

owever, as supervising engineer, he o' to have 
known it, he was in fault. Ifit was aut his duty 
to have discovered it, he was blameless. Prima 
fucie, and in the absence of modifying facts, it was 
his duty, as supervising engineer, to have discov- 
ered and prevented the defect. Upon his skill and 
capacity the employer had a right torely. The 
supervision of an engineer is a farce or a fraud if 
the work he cont can crumble without his 
fault. But this ordinary and usual rule may be 
modified by the necessities of a great city, or the 

ressure of a multitude of important enterprises. 

t was plainly impossible for the relator to watch 
personsally the placing of every brick, and the 
composition of the mortar daily prepared, where a 
large number of structures were in progress 
at once in the various and distant sections of 
the city, If he did it at all, it could only be 
through assistants detailed to the _ special 
duty. In a case where such an engineer is 
sole master within the range of his appro- 
priate duties, and selects and appoints his assist- 
ants, he may justly be held responsible for their 
inefficiency or ineepesy because he inted 
them and is responsible for their skill and fidelity. 
But he is not so responsible where he has no oor 
of seaman (Kelly v. The Mayor, &c., 11 N. Y., 
432; Peck v. The Mayor, &c., 8 N. Y., 222). In 
such case he is guilty of no negligence. The un- 
wise and improper appointment is not his, and 
every rule of j would be violated by imputin, 
to him the negligence of an agent whom di 
not select and could not remove. In the present 
instance it was so plain that the engineer ae 
general Se of tiene « of the city coul 
not watc inspect ily progress of e 
construction, that in the contract for the onth 
and roadway ial provision was made for the 
appointment of inspectors to do that duty. They 
were to be appointed, not the relator, but by 
the Commissionner of Public Works, and their 
duty was ‘‘to inspect the material to be fur- 
nished, and the work done under the agree- 
ment, and to see that the same corresponded 
with the specifications,” and these 
tors were required re to the - 
missioner himself, and to the Superintendent of 
Street Improvements. Remembering, now, that 
the duty = a oan to ho anhalt dort im- 
posed on him by w or ice, grew 
solely out of from the 
act of the Commissioner and assumed 


natural, in the absence of any legal provision, that | 4ai 


the remedy chosen should be an extension of the 
duties of the engineer at the head of a single 
bureau to the engineering work of the whole 
department. : . 

he relator suffered this change to be made. He 
placed himself, or allowed himself to be placed, 
relatively to the work in Forty-second street in 
the attitude of survising engineer, and is described 
in the contract as engineer of the Department of 
Public Works. Granting that he might lawfully 
have declined such added duties and kept within 
the narrower range indicated by his official title, 
it is enough to say that he did not, and the Com- 
missioner of Public Works had, therefore, the 
right to hold him responsible in the capacity which 
he assumed. 


accepted by the other, when that duty was ex- 
plicitly assigned by the Commissioner to 
over whom the tor had no official control? 
On the , is not the inference almost irre- 
sistible that the duty of daily ion, which 
might justly have attached to” ae 
engineer, was purposely taken away from him a1 
ees on others om he could not it 
and who are not even bound to report to him? 
It seems to us plain that the Commissioner im- 
this duty upon officers selected him 
or that purpose, and the relator not 
assume what was not only not given, but ex- 
preety wines. He had a right to understand, 
must necessarily have understood, that the duty 
of inspection of materials, and of the quality ef the 
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was imposed on other officers se- 
lected to perform that special duty, and it was to 
be performed by them outside of any care or re. 
sponsibility of his own. He could not have under- 
stood that he was to inspect the inspectors; their 
appointment was absurd, unless it was intended 
to relieve the engineer of the duty conferred on 
them. While the work pro , therefore, he 
had a right to assume that the inspectors appoint- 
ed by his chief were doing their duty, and that 
they were guarding against weak construction and 
poor material. He had a right to leave this duty 
where the Commissioner had placed it, and to a3- 
sume that his own skill and care were to be exer- 
cised in other directions. If, indeed, it were shown 
that he saw the imperfect work done or knew 
of the bad materials, and made no com- 
plaint, and applied no remedy, that would have 
argued ~~ orincapacity. But no such fact 
appears. He seems to have discovered the defect 
as soon as any one could have done so, except an 
inspector dail ly watching the work. Negligence is 
imputed to him ina direction where he owed no 
duty, and because of the misconduct or inefficiency 
of officers appointed by others, and not within his 
effective control. He had a right to act on the basis 
that daily inspection was fully provided for by the 
head of the department ; that if any bad work or 
poor materials were used in the construction, it 
would be at once discovered by the inspectors and 
reported to the Commissioner. He was not called 
upon, therefore, to detail an assistant to watch the 
material and work from day to day, nor to do so 
himself. Both the duty and the fault belonged to 
the inspector. Neither the duty nor the fault rested 
upon the relator. 

We do not see anything in the contract itself, or 
in the action of the engineer, to modify this con- 
clusion. 

The contract, as a general rule, recognizes the 
Commissioner as the controlling and supervising 
authority. It requires that the engineer shall ex- 
plain any doubt or ambiguity in the specifications; 
that he may extend the time of performance, if 
the contractor is delayed by the construction of a 
sewer; that the engineer in charge shali inspect 
the cement, unless other persons are assigned by 
the Commissioner to that duty: and in the end 
that the engineer, conjointly with the inspectors 
and superintendent of street improvements, shall 
give the final certificate of completion. These pro- 
visions cast no duty of inspection on the engineer ; 
on the contrary, they recognize that it belongs 
elsewhere. The inspector is required to join in the 
fina! certificate for the very reason that he, and 
not the engineer, is expected to know and be re- 
sponsible for the quality of materials and honesty 
of daily work. 

That the relator advised or instructed the in- 
spector does not change the situation. That he 
explained to him how to test mortar does not make 
the relator responsible for the inspector’s failure 
to apply the test. It is not shown or claimed that 
any advice or information so given was unwise 
and improper. 

The learned counsel for the respondent insists 
that we are not to review the decision of the Com- 
missioner upon the merits, and authority is cited 
for that rule (People v. Board of Police, 69 N. Y., 
409). Undou the law is correctly stated by 
the late Chief Ju in the case cited. Where 
there is any evidence before the officer from which 
an inference of incapacity or unfitness could be 
drawn, we are not to reverse the decision, because 
our own conclusions would, perhaps, have been 
different.. But there must be some evidence to 
justify the removal. If there is none, the removal 
is not for cause, and the statute is violated. Here, 


weshsnensilo, 


The order of the General and of the Special 
Term should be reversed, with costs, and the order 
of removal reversed and annulled. 

‘*Rapallo, Andrews and Earl, J. J., concur. 
Folger, Ch. J., Miller and Danforth, J. J., dissent.” 


ee 2 


CAMPBELL VS. CAMPBELL. 


SOME REMARKS UPON THE LETTER OF THE COMMIS- 
SIONER OF PUBLIC WORKS CRITICISING THE COURT 
OF APPEALS DECISION. 


To the Editor of The World: 


Str: The late Judge Grover, of the Court of 
Apnesie, cone temsched fasts, men. defeated in a 
lawsuit the choice of two remedies. One was 











the Court “absurd” and its decision “revolution | aggrieved party has no redress except ee sue oad 
and “ | superior for making a false return. f. on the 
Ha ing been the counsel for the Chief Engineer | 


in this m, I send you a copy of the opinion 
of the Court delivered by Judge Finch con- 
curred in by Judges Rapallo, Andrews and Earl, 
which shows whether it merits such language. 


A statement of the facts which appear in| 
the record of the case may be needed to understand | 
it fully, In October, 1878, the Commissioner re- | 
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other hand, the statement disproves the charge— 
that is, contains no evidence, 
sustain it—the removal is to be set aside, because 
made without cause. 
cases of the Police Commissioners; they arise 
| under a different section of a statute and will be 
disposed of by the Court of Appeals when they 
come before it. 


owever slight, to 


I say nothing now of the 


But is there anything in the 


moved the Chief Engineer upon the charge of | above principles of law to demoralize the public 
neglect of duty in connection with the construc-| service? The Commissioner says that under them | 
tion of an in Forty-second street which was | «any subordinate may defy his chief.” Yes, he | 
let out on contract. Theengineer denied respon- | can, if his chief demands some partisan service or | 
sibility for the bad work, and applied to the Su-| attempts to levy a political contribution. He can- | 


preme Court at Special Term fora review of the 
proceedings. The Court issued a writ of certiorari, 
and in answer to it the Commissioner made a state- 
ment called a ‘‘ return,” setting ont the facts ac- | 
cording to his version and the conclusions ou which 
he based the removal. To this statement the en- | 
gineer could by law make no answer; his mouth 
was closed, as he could not go behind the return, 
and all the subsequent decisions were founded on 
this ex-parte testimony of the Commissioner alone. 

e Court at Special Term held that the Com- 
missioner, having alleged a cause of removal which, 
on its face, was sufficient, namely, “ neglect of | 
duty,” the inquiry could go no further. It said 
that ‘“‘ whether the Court upon the same facts 
would have reached the same conclusion is not 
the question,” and so, declining to look into the 
merits, denied the application. Upon appeal to the 
General Term it denied the application on the 
same grounds, and thence the case went to the 
Court of Appeals. 

The Commissioner in his published statement 
intimates that the decision of the Court of Appeals 
is based on a technicality. The fact is just the 
reverse. The decision below rested on technicali- 
ties, the majority of the Court of Appeals swept 
them away, and their decision is founded simply 
on the merits. .The Court looks into the facts as 
set out inthe Commissioner’s statement. It de- 
cides thataccording to his own story the Chief | 
Engineer was not at fault, that he performed his | 
whole duty and was guilty of no neglect. The) 
Court reached this conclusion, as it says, not be- 





cause the weight of evidence was that way, but 
because there was absolutely no evidence to sus- 
tain the removal. The Commissioner in his state- 
ment says that under such decisions ‘ responsi- 
bility can be fixed on noone.” He certainly has 
nocause of complaint on that score as to this 
opinion. It fixes the responsibility too clearly. 
It says that the fault lay primarily with the in- 
spector, whose duty it was to constantly watch the 
work, and who was dishonest and inefficient. 
This inspector, as the return shows, was appointed 
by the Commissioner, who alone could remove 
him. Further, it says that if the engineer had 
made such an appointment he would have been 
responsible. This seems to fix the responsibility 
on two persons ; one is the inspector and the other 
—is not the Chief Engineer. 

So much for the personal aspect of the case. 
There is another of more importance to the public. 

The Commissioner, according to his statement, 
thinks the decision subversive of all order and 
discipline, and demoralizing to the public service. 
Isitso? Lbardly think that intelligent persons 
desiring good government will concur in this con- 
clusion, The law, as laid down by the Court of 
Appeals in this and prior cases, is substantially 
this: The heads of bureaus and regular clerks 
under the city charter hold office by qualified 
tenure of good behavior. They can only be re- 
moved for cause, and “the cause is to some 
dereliction or general neglect of duty. or inca- 
pacity to perform the duties, orsome delinquency 
affecting their general character and fitness for 
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the office.” Such was the opinion of the Court 
delivered by the late Judge Alien some two years 
ago in the Munday case. 


The charter provides that before a removal the 
person must be notified of the cause of the pro- 
posed removal and be allowed an opportunity for 
an ion. The present case lays down 
clearly the process for the removal and the remedy 


in case of supposed injustice, 
The ieaiater officer is to 
of his intention of 


official duty. 


tion of the 
| business, w 


during good behavior will diminish their efficiency 


not if his chief demands something in the line of | 


The fact is, that this is a step in the right direc- 
= r administration of government | 

ich most good men pray for and | 
which is becoming more vital every year. The} 


| great curse of our political life is the army of | 


office-holders subject to removal at the caprice of | 
their superiors, and, in consequence, neglecting | 
their public duties to act as political henchmen to 
their chiefs. That making them secure in office | 
as partisans is very true. That it will demoralize 
them as public servants is not true. It has im- 
proved our policemen and firemen, who for years 
have only been removable for cause and after a for- 
mal trial. It has increased the efficiency of the civil 
service in Great Britain, which is conducted on 
these principles. It certainly has worked weil 
with the officers of our regular army and navy, 
whocan only be removed after trial by court- 
martial. 

Instead of vilifying the Court of Appeals for its 
decision, I think that all intelligent citizens who 
examine the subject will feel grateful to them for 
giving a construction to the city charter by which 
New York has to-day the best civil-service system 
on the continent. Very respectfully, 

DovuGLas CAMPBELL. 
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{From an article in the “ Annales des Ponts et Chaussées,” 
read before the Engineers® Society of Western Pennsylvania, 
April 20, 1880. ] 

(Concluded from Page 341.) | 

Slips in the Slopes of Fills.—The examination | 
that we have just made of the circumstances at- 
tending the movements in theslopes of cuts in clay 
seems to us to show that these movements are not 
due, as heretofore believed, tothe action of the 
weight of the upper parts crushing the softened 
clay, but to the hydrostatic pressure acting in 
the seams that exist or are made in the clayey | 
masses. This is not quite the case in the slopes of 
fills which we shall now consider. 

When an embankment is made, the materials 
used are made upof overlying fragments of greater | 
or less size. Under the weight of the mass, the 
fill nerf undergo a first species of settling coming | 
from the changes made by pressure in the relative | 
position of the fragments.; The smaller penetrate | 
the voids between the larger, and finally a condi- | 
tion of equilibrium resulting from a certain ar- | 
rangement of fragments is produced, there still | 
being left numerous voids through which water 
may circulate. 

If, under the weight they have to bear, or under | 
the action of water, the various fragments are di- | 
vided, the consequence of this division is to further | 
reduce the voids existing in the mass, anda new 
kind of ing follows, which continues until all 
the fragments have become indivisible. After this 
second settling, the consistency of the fill approach- 


| 


| then 


| accumulate. 


| 





' 
easily made on account of the cohesion of the clay, 


and the settling takes place more slowly. 

Slips having very different characteristics may 
produced, according as they happen, dur- 
ing or after the period of settling. 

Slips During the Pertod of Settling.—During 
the period of settling water may penetrate the 
clayey mass more easily and more abundantly than 
it would unbroken earth, because it no longer 
finds a passage way through the seams alone, but 
also through the voids existing between the parti- 
cles. The mass is then more easily and quickly 
disintegrated ; it tends to take the consistency of a 
more or less liquid mud, and this disintegration 
takes place mainly at the base of the fill where the 
weight is greatest, and where the water does not 
We can see that, in these conditions, 
the crushing of the soft clay. under the weight of 
the upper masses of earth, is enough to explain 
the movements at the botton without any inter- 
vention of the hydrostatic pressure being necessary. 
Still it seems to us that this last force undoubtedly 
ays some part. Water may often be seen lying 
in fissures made at the top of the slope after the 
earth has settled. This water exerts on the sides 
of these fissures a pressure that must necessarily 
assist in causing the movement. In any event, 
however, the destruction of the cohesion of the 
clay by the contact of water and the weight of the 
upper earth have, in the case of fills and durin 
the period of settling, the preponderance assigne 
to them by MM. Collin and Saziily. 

When a movement takes place under these con- 
ditions the line of sliding is the continuous curve 
analogous to a cycloid that M. Collin has traced in 
a great number of cases. The greater part of the 
sliding surface is smooth and soapy, and shows 
traces of rubbing. The movement once begun 
generally continues without interruption, and 
without there being noticed that constant and 
sometimes prolonged stoppage that follows the 
formation of fissures at the top of the slopes of 
cuts. Besides, the sliding mass is almost always 
entirely broken up: it falls forward and never 
back. 

Slips After the Period of Settling.—After the 
period of settling, that is, when the fragments are 
all reduced to indivisible particles, the fill takes 
the consistency of unbroken clayey earth. It takes 
it very quickly if it be well rammed. We have 
noticed this fact in an embankment made around 
the buried abutments of an upper passage. A year 
after it was made it could not be distinguished 
from the adjacent unbroken earth composed of the 
same elements. Whena clayey fill has reached 
this point, the slips that may take place do not 


| differ from those in the slopes of cuts. 


But before the settling is complete, and the fill 
has reached the consistency of unbroken earth, it 
3 through intermediate stages in which its co- 
esion continues to increase, so that according to 
the time at which they occur these slips may ap- 
pear with characteristics more or less approaching 
those in the slopes of cuts. 

Conclusions.—To sum up, slips in the slopes of 
fills do not have the same characteristics as those 
in cuts. In the former the predominant causes. 
may be, the softening of the clay as the passive 
cause, and the weight of the earth as the active 
cause. In the latter, on the contrary, the predom- 
inant, if not the sole causes, are the lack of cohe- 
sion, resulting from the presence of seams in the 
mass, and the hydrostatic pressure in the seams. 
These two sets of causes may work together to 
cause the movement, espectially in an old fill of 
which the consistency approaches that of unbroken 
earth, or ina cut previously disintegrated by the 
swelling that is the consequence of homey | a 
trench. Their actions may be simultaneous, but 
they may be consecutive, as happens in the slope 
of a fill traversed by a sheet of water, in which the 
movement begun by the hydrostatic pressure is 


finished by the crushing of the clay. 
[1l.—MEANS OF PREVENTING SLIPs. 
Sl of Cuts—We must now see what indica- 





es with time that of the unbroken earth, which at 
first it in no wise resembled. When the fill is 
formed of indivisible fragments of considerable 
size, its consistency becomes that of an eminently 
earth. When the indivisible ents 
are smaller, if the earth that forms the con- 
tains but little or no clay, the mass has a consisten- 
cy analogous to that. of the slightly permeable 
Seams form and give an easy escape 
water. In are no accidents 
provided that the slopes have not been 
and that they have been sufficiently 
surface erosion. 


the clods, settling ramming or roll- 
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tion this theory may give on the subject of the 
means to be empioyed to prevent accidents, and we 
shall first consider the slopes of cuts. 

The general cause of slips being the action of 
water on the clayey mass, the most certain pre- 
ventive would be to remove them completely from 
this action ; but that is never possible. Hence we 
can only seek to lessen its effects. Now what ren- 
ders the action of water specially hurtful, is not so 
much the surface contact, however pee that 

may be, as its penetration and stay in the mass. 
hat facilitates this penetration is the periodi- 
city of the contact, the stagnation of the water at 
the surface and the rising of the level which it at- 
tains, When a sheet of water flows constantiy 
over the surface of a clayey maas, it keeps the top 
of this mass constantly wet, which prevents its 
contracting and making seams. If the flow of wa- 
ter be so assured as to exert no pressure on the 
clay, ‘we may consider its introduction into the 
mass as almost impossible. 
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If, on the 
the surface of the clayey mass be 
and the clay be subm: 

and dam 


ed to alternations of 


clayey mass, a hydrostatic pressure isde- earth and 
ve in the seams, tending to keep them open, 


to open them more, and, consequently, to make the 
water penetrate to a greater depth. From this it 


er of eminently permeable earth, in which a sheet 
of water may circulate freely, the penetration of 
the water must be, so to speak, nothing, and the 
stability of the clayey mass assured. 

The chances for slips begin if the sheet be sub- 
ject to drying up, but they are still small if the 
oe be well assured through the eminently perme- 
able layer. 

These slips are to be feared if the flow do not 
take place through the eminently permeable layer, 
orif this layer do not exist, and, consequently, the 
level of the water may rise in the slightly perme- 
able earth. 

When a certain quantity of water has etrated 
a clayey mass, it may move therein. To this end 
it follows the seams that traverse the mass or that 
are formed there, and may condense in the more 
permeable parts. The water that has thus ‘pene- 
trated the seams exerts a pressure which is the 
principal cause cf slips, and we must try to sup- 
press this pressure by assisting as much as possible 
the passing off of the water. 

ence the end that we must first propose is to 
prevent the water from penetrating into the omy 
mass and to facilitate the passing off of that whic 
has already gone in. 

Means for Preventing Penetration.—The water 
may penetrate ech. the upper surface of the 
mass, which is cove by a more or less permeable 
earth, and by the surface of the slope laid bare in 
making the cut. 

Work to be Done at the Surface of the Ground.— 
At the upper surface the water comes through the 
layer of slightly permeable earth that overlies it. 
The first thing to be done is to prevent, so far as 
possible, the water from coming through this earth, 
and this is what is done by insuring the surface 
flow at the edges of the cut. Hence the useful- 
ness of top side ditches, provided that the flow of 
the aber bs perfectly sure, for could it remain 
standing, a result the very reverse of what we ex- 
pect may happen. 

The reverse slopes by which the direct flow of 
the water on the slopes is prevented have really no 
other use than to prevent gullies forming in the 
sloping face. Were they to have as a result the 
bringing of the water together at certain points, 
at some distance in rear of the crests, they would 
assist penetration and increase the chancesof a bot- 
tom movement in the clayey mass. Hence reverse 
slopes should only be established under the condi- 
tion of perfectly assuring in another direction the 
flow of the water which a stop. 

In general terms, we should first try to insure 
an easy flow for the surface water that reaches 
the edge of the cut and prevent its remaining 
there. All methods used will be if they at- 
tain this end. 
causes, but the result to be had being perfectly de- 
termined, it will always be easy to obtain it with 
a little care and attention. 


ing therein. In this case M. de Sazilly’s met 


is not sufficient to prevent slips, and we must. nec- | t 
follows that, if there exist on top of the clay a lay- | 


seek another. 

Protection of the pener- Te prevent water en- 
tering the of the slope, it should first be 
protected from enone influences which 
cause seams to form, this is accomplished by 
means of a revetment. The flow of the water 
passing through this revetment must be assured, 
and this cannot be done better than by forming 
on the om mass itself an eminently le 
layer. ithout this layer the revetment may do 
more harm than goud. If it be of sod or of veg- 
etable earth and placed immediately on the clay, it 
has much the same effect as the slightly permeable 
earth at the top of the mass. The same is true 
of a stone revetment the joints of which act like 
seams in which the water accumulates without 
being able to flow off easily on account of the 
joints being broken 

Hence it is 
vegetable earth, of sod or of stone, should be sepa- 
rated from the clayey mass by means of a filtering 
exer, 06 the poten < wiser see water finds an 
easy flow out. is filtering layer is necessary in 
all cases, because there is no clayey mass that can 
be called perfectly impermeable, and which may 
not be penetrated to a certain extent by 
| water. 

Means of Insuring the Passing of the Water.— 
The water that penetrates the clayey mass can only 
pass off at the’surface of the slope. This pas- 
sage is effectually made by oozing out through dis- 
continuous veins of sand or at the mouth of seams. 
This may be stopped by surface slips or 
by frost that makes the surface of the slope per- 
fectly impermeable. But the revetment with a 
filtering layer is sufficient to prevent these acci- 
dents from happening. If there existed in the 
clayey mass a well-marked ooze with a constant 
flow of water, we should not hesitate to collect it 
ina gutter; but the filtering layer seems to be 
enough forthe few undefined intermittent trick- 
lings that are generally found. 

General View of the System of Protection in the 
Case of a Sheet of Water.—Thus, in aclayey mass 
at the surface of which exists an eminently per- 
meable layer, constantly traversed by a sheet of 
water, we are almost absolutely sure of preventing 
slips, by insuring the flow of the water in a drain 
on M. de Sazilly’s system, and by covering the 
clayey earth with a revetment having a filterin 
layer under it. We do not think that we-neé 
even worry about the occasional stoppage of the 
drain, because if that occur the water would over- 
flow into the filtering layer. The only thing to be 








feared is the obstruction of the sheet, but this is | slo 


not ible with a well-made drain. 

The safety is less when the eminently permeable 
layer is not constantly traversed by a sheet of 
| water, but in this case we do not think there is any 


They may be varied to suit local | accident to be feared, if the flow of the water 


that may enter the eminently permeable layer be 
assured. 


Case in which no Sheet of Water Eaists.—The 


| 


Protection of the Top Surface of the Clayey Mass. conditions are no longer the same when there is no 


—Whatever we do, however, it is always impos-| eminently 


rmeable layer on the surface of the 


sible to entirely prevent water from penetrating the | clayey earth. In this case, the surface works made 


slightly permeable earth and reaching the surface 
of the clayey mass. If there be on this surface a layer 
of eminently permeable earth with an inclination 
toward the cut, the water soon reaches the slope. 
If the inclination be away from the cut the water 
flows into the ground. If the flow were not easy 
it would back up in the eminently permeable layer 
and might flow over on the slope; but the height 
to which it would rise in the slightly permeable 
upper earth would be limited at the level of the 
overflow from the eminently permeable layer to 
the surface of the slope. 

To insure the stability of the clayey mass in both 
cases, it will suffice to keep up an easy escape for 
the water where it flows out on the slope, and 
this is what the little drains devised by M. de 
Sazilly do in the most thorough way. The broken 
stone with which they are filled servesthe double 
pu of making a filter that prevents particles 
of the eminently permeable from car- 
ried away, and of sustaining the edge of the slight- 
ly permeable earth, of which the caving-in might 
cnnenak the line of flow. Hence 
these drains is not due, as M. de though 
to their shielding from contact with the water the 
clayey mass apparent in the slope below the ooze, 
but to their preventing the accumulation of water 
aa = oe complete. 
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If there be no layer of eminently permeable 

earth between the clayey mass and the slightly 


| on the slope, such as gutters and filtering layers, 
cannot drain the earth sufficiently to do away with 
| the pressure of the water inside. The “drainage 
| would have to be carried to the interior of the 
| mass ; but all gow, 
| would be obtain spurs of dry stones, would 
| have the effect of aiding the enlargement and con- 
| sequently the disintegration. The remedy would 
| have fewer advantages than disadvantages. It is 
better, we think, toavoid everything that might re- 
sult in dividing the mass, and limit ourselves to a 
surface drainage, seeking by other means to pre- 
vent the formation of any enlargement. This end 
will be reached by finding those conditions where 





the efficacy of || 


is the least chance for its forming and then oppos- 

ing to the thrust of the earth a resistance that will, 

so far as ible, take the place of that exerted by 

the earth in the cut. 
Inclination to be Given to the —It is easy 

to understand thata vertical slope is the one 

the most favorable conditions for a 


ing, and that one v i gives the 
ey sncibsapine kisdene the peciuienianes 


But asthe 


t, | of the mass from the surface becomes more easy and 


the possibility of the water on the inside off 
becomes less. Hence there is pro! some 

beyond which the inclination of the. should 
not be reduced, so that we cannot hope to protect 
Ougpetres feces sit by sin reducing the = 


ume of the excavation and eae anos 


jhe work 


indispensable that the revetment of | ished 


drainage, such, for example, as | sh 
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formation of a small seam than 
seam already existing from open- 
it is easier to avoid slips in 
t enlarged, than in that where 
ye 
e greatest importance to build 
the revetments before the shall have had 
time to swell, that is so s00n as the cut shall 
have been made and the graded. Especially 
must not graded slopes be allowed to stand through 
the winter without revetments, because it is during 
this season that the swelling is most apt to 
oceur. If the cut cannot be finished in one season 
the slightly permeable upper earth and the centre 
of the clayey mass should be removed during the 
first season, leaving until the second to finish the 
cut, grade the ——, and build the revetment. [f 
—-. done thus, only a small length 
of the cut ‘bé.t ed ata time to its full 
width in proportion as the revetment can be fin- 


deep 


Resistance of the Revetment.—The revetment re- 

sists enlargement by its weight and stiffness. In 
its stiffness only acts. If the slo 
have en inclination, the revetment also acts by its 
weight, and this action is more effective, as the in- 
clination of the slope to the horizon is less, because 
on the one hand the component of the weight nor- 
mal to the slope increases as the inclination dimin- 
ishes, and the same holds good, on the other hand, 
for the development and consequently for the total 
mass of the revetment for the same thickness. 
From this standpoint, therefore, it is well to reduce 
the inclination of the slope, but this advantage is 
only acquired at an increase of cost. ° 
weight of the revetment depends on its 

thickness and on the density of the material of 
which it is made; its stiffness depends on the 
nature of the material and the care used in build- 
ing. Fora given thickness a dry stone revet- 
ment is better than one of sod or vegetable 
earth, because its density and stiffness are greater. 
The stone revetment is the more effective as the 
stones used are more carefully trimmed. It has 
also the advantage of completely avoiding the ob- 
struction of the Ee placed beneath it, 
on the surface of the clay, an obstruction easily 
produced in the case of a revetment of sod or of 
vegetable earth, by the introduction of earth or 
roots into the voids of the filtering layer. 

Summary of the Rules to be Followed for Pro- 
tecting the Slopes of Cuts.—To sum up, to pre- 
vent slips in the slopes of excavations in clay, 
we must— 

ist. Insure an — escape for the surface water 
coming in the neighborhood of the crest of the 


2d. Give a proper inclination to the slope. 
3d. Avoid all work that may divide the clayey 
mass and assist its pitas, A 

4th. Collect in drains of M. de Sazilly’s system 
all well-defined oozings found at the surface or 
in the interior of the clayey mass. 

5th. Make on the open part of the slope in the 
clayey mass a filtering layer giving an easy flow to 
the water which shall ways find a permanent 
outlet at the bottom. 

6th. Cover this same part of the slope with a 
heavy and stiff revetment. 

7th. Perform ail this work of draining and re- 
vetting so soon as the trench is opened, and especi- 
ally do not let a winter pass over the graded 


greater part of these operations have already 

been ted out by M. de Sazilly. They were sug- 
to him rather by his instinct as a construc- 

by his deductions from a theory that was 
ciently precise nor thoroughly exact. 
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works eat ‘we mention will be sufficient to 
aon isa ion of w t and stiffness in 
the revetment. works only be insuffi- 


: 


means should be employed, as when 
place 


grey, #2 


of the earthwork. We shall briefly 
, pointing out at the 
which it seems well to 
application of the preceding rules. 
order not to make new hasesof land, and 
increase the volume of earth to be handled, 
ides were = at the angle of 45°, as origin- 
ally intended. We think that this is the steepest 
slope that should be adopted, but we do not think 
necessary to take a less slope than 1 on 1.5. Ap- 
ying the principles laid down by M. de Sazilly, | 
ins were first used in great number, placing | 
them wherever any was noticed, and even 
under discontinuous veins of sand that were found 
bedded an the me The number’ of these drains 
gradually reduced, and finally they were only 
under well-defined layers of eminently 
earth having a certain extent and con- 
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Over the entire surface was spread a filterin 
layer of 2 to 4 inches in thickness, formed 
spalls from the dressed stone and those = by 
frost or cf too small size to be used for 
Gravel, pieces of brick, furnace slag or any other 
substance that wculd form an ¢«minently perme- 
able earth, could be used, but it is very important 
that the pieces should be perfectly clean and well 
cleared of all earth that might obstruct the voids 
and stop the flow of the water. 

The revetments were made of dry stone, of a 
quality easily cut, allowing us to make an excellent 
iece of work at small cost. They were made 1.5) 
eet thick, and for dry stone revetments we think 
that they should never be less than 1 foot, and it is 
never necessary to make them more than 1.67 feet. 
The thickness to be chogen will also depend upon 
the degree of the slope, the consistency of the 
clayey mass and the care that can be towed 
upon it, We think it always better to make them 

dry stone. If the expense appear to be too great 
and it is decided to make the revetment of sod or 
vegetable earth, they must be made much thicker; 
in order to replace stiffness with weight, the slope 
must be lighter, and it will be prudent moreover 
to increase the thickness of the filtering layer and 
make it from 4 to 6 inches in thickness to reduce 
the chances of obstruction. 

At the foot of the paving a masonry ditch is} 
made which gives excellent results. is shown 
in fig. 6. 

It has at the back a base at which the water 
passing through the filtering layer stops and then 
runs into the ditch through weep-holes, It is very 
important to lay the lower part of the masonry 
mass that forms the bottom of the ditch im- 
a after the trench is dug, and to com- 
pletely fi i i @ masonry well 
up against the earth at the sides. 

To carry the water to the weep-holes, the part of | 
the base between them must highest at the 
centre. Another i it was found | 
well to adopt, was to smooth down a thin layer of 
mortar on the upper part of the base, so as to 
form a-sort of capping to assist the flow. 
weep-holes were placed at intervals of 16.50 feet. 
Special ones were made for the flow of water 
from the drains, it being brought to the ditch by 
pipes laid under the paving. 

In some parts where the earth was worse, the 
dimensions of the masonry mass were inc 





so as to make its resistance to the enlargement 
greater, taking care always to set the masonry well 
the trench, and also to pre- 

ents made with a view 


against the side of 


ditches in which dry stone spurs are 


The | efficacy, but it has given excellent results. This 





so arranged that the flow of the water may be per-|is also less steep than that of the slopes of 
fi sure. [te ss so that the revetments need be neither 
Tt is only by an attentive study of the ground so stiff nor so heavy. Hence the use of 
and the experience of like works in | pavements is generally needless; at most they 
similar cases that the best arrangements for stabil-| may be put at the foot where a greater resistance 
ity, and, as the same time, the most economical | is nevessary. Sod or vegetable earth revetments 
can be found; but we think that by judiciously | are sufficient ; but, as in the slopes of cuts, we 
applying the Paiee just laid down, accident | think them dangerous to a certain extent, if ap- 
oe ware be avoided in the slopes of cuts. | plied directly to the clayey mass without a filter- 
8 te abr rp tae same tules and the same’ ing layer between. This layer may not be abso- 
methods should he ied to the slopes of fills, if | lutely necessary, if the earth composing the fill be 
the clayey earth of which they are made have ac- | not too bad, but if it be left out, it is then better 
uired the consistency of the unbroken earth. For | to limit the thickness of the revetment to what is 
lis made in thin horizontal layers, and settled | absolutely necessary to prevent the effects of frost 
during ae a rolling or can we | on the clay and to favor vegetation. 
are convinced that a filtering layer and revetment). oeuer coNsEOU 
: 5 = | IV. NSEQUENCES OF THE MODE OF 
will always be sufficient. Sput where the fill is FORMATION OF RARTHS. 


made from the top, after the manner of railroad : 

work, the conditions are entirely c There| The few new ideas that we have been able to 
the greatest voids, and, consequently, the test | present on the means of protecting slopes in clay 
accumulation of water, are found at the bottom. | are deduced from our observations on the forma- 
The complete disin tion of the fragments is ition of earths. It follows from these ob- 
possible, so that a division of the mass by seams in | 8¢Tvations that the various particles of which 
which the hydraulic re acts is no longer| earths are formed may be grouped in frag- 
caused, but a true softening, that may involve |™ments of which the consistency approaches that 
crushing, takes place. A surface revetment is no| Of solid bodies. These fragments are separated by 
longer enough; we must also try to drain the mass. 


fissures that we call seams. The formation of these 
But while doing this we must look out not to in- | Sams appears to obey certain taws that vary with 
terfere with the settling, as it is really im t 


rtan the elements entering into composition of the 
that this should take place as quickly and regu-| earths. We have pointed out the influence of these 
larly as possible, so that the penetration of the | Seams on permeability, penetrability, circulation 
water shall idly become less. | of air, development of the roots of plants and the 
We do not think that the division of the fill by | Stability of the earths. From this last point of 
laced gives | View, the main fact that we notice is the preserva- 
the best results. It is impossible, in the first place, | tion of the water entering the seams and the pres- 
to make these spurs before finishing the fill. "cnt | sure that it exerts when it rises toa certain height, 
the system is costly and does not prevent slips | It is to this pressure and to the diminution of the 
while work is going on. If the settlement be not | Consistency of the earth caused by seams that the 
complete when the spurs are built we delay it. If| slips caused in clayey masses must be almost 
it be complete, the cohesion of the mass is lessened | Wholly attributed. 
by dividing it. This result is not the only one that seems to fol- 
General Methods for Solidifying the Slopes of | low from this observation. Other useful conse- 
Filis.—The following method, deduced from the | quences for all questions relating to equilibrium 








considerations set forth on the formation of fills,|©an be deduced. Up to the present time, when 
seems to us bound to give good results: these questions have been submitted to calculation, 
The most dangerous action of the water takes | earths have been considered as composed of juxta- 
place at the foot of the mass; this, then, is the | P® icles without considering the cohesion™~ 
most important point to be drained. Now, we| With which they are endowed and the action of 
always arrange the base of a fill that we may | the water introduced into the mass. At least, if 
drain it by means of preliminary works constructed any attempt were made to consider them, the sup- 
at the surface of the ground on which it is to be | positions made in this respect were wholly insuffi- 
made. For this purpose we must makea certain cient, 80 that the results deduced therefrom were 
number of shallow drains, of which the | Ret confirmed in practice. To prove our assertion, 
inclination must be carefully fixed to im-| We need only recall the number of disappointments 
sure the flow of the water to one or both caused by the calculation of the dimensions of re- 

one or both sides of the line. Between these drains | taining walls. ea 
the ground must shelve down to those on either| Calculation of Retaining Walls.—In the article 
side. The drains must be filled with pebbles or | before mentioned, M. Collin, discussing Coulomb's 
gravel to give an easy passage to the water, and on hypothesis, which first served as the basis for the 
the shelving beds must be put a layer of the same | Calculation of retaining walls, shows that it is ap- 
materials so thick that it cannot be obstructed by | Plicable only to vegetable earth, to earthy sand, to 
the earth of the fill. There will thus be formed at | @ébris of rocks, and in general to earths having but 
the surface of the natural earth an artificial emi- | ttle and often no cohesion. Nor does he think 
nently Permeshle layer that will drain the bottom | that we should take as a maximum limit of the 
of the fill. This drainage will be sufficient to pre- — exerted on the wall, that of a liquid 
vent, during settlement, slips caused by softening | having a density equal to that of fluid earth. 
and crushing of the clay; the settlement can then| Im his opinion the thrust is that of a solid 
he allowed to go on and when it is thought to be | body moving along a curved surface, and it may 
finished, a surface revetment and filtering layer | be much ter than that of a liquid of equal 
can be applied to the slope, making sure that, at | density. The assertion of M. Collin is certainly er- 
roneous under his starting supposition. If the only 


the foot of this revetment, the water can flow ; 4 
freely away from-the filtering layer and from the | active force be the weight of the detached mass, it 
drains e under the fill. cannot cause the only possible movement of this 
The trial made of this method under one fill can- | ™ass, that is rotation, without sensibly lowering 
not be given as a complete confirmation of its| the centre of gravity. The pressure exerted by 
this mass cannot be greater than nor even equal to 
fill was made on clayey earth. A part was alread that of aliquid. There really exists another force 
built, when considerable slips took place ama. outsice of the detached mass; it is the hydrostatic 
ing over almost the entire mound. Unloading the | pressure in the seam. In our opinion the problem 
earth was sto and trenches were driven through | Must be differently stated. We must imagine the 
the foot of the overturned part as far as the un- | ™ass sustained by the wall as detached by a seam 
broken earth. In this earth drains were dug with in which the hydrostatic pressure acts. and seek 
a deep slope to the outside, and in them was p i the action exerted on the wall considering the 
dry stone rising slightly above the natural earth. | pressure and the other forces, such as the weight 
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SCIENTIFIC ADVANCEMENT. 


At atime when all are noting the remarkable 
development of this country, it is cause for con- 
gratulation that the literary and scientific institu- 
tions of the land are keeping pace with its materi- 
al growth. This truth is being confirmed every 
day, and the erection of the new Astronomical 
Observatory at Rochester, N. Y., is a most impor- 
tant step in this direction. Prof. Swift, who has 
become known throughout the world as the for- 
tunate discoverer of,so many comets, has labored 
under great disadvantages in his work, owing to a 
lack of proper facilities. The new Observatory 
will entirely overcome these troubles, as the tele- 
scope, which is to be mounted in its dome, is the 
third largest in size of any in America. But how- 
ever valuable all future discoveries may be, the 
astronomers of this country have accomplished 
many wonderful things in the past. Prof. Hall, 
of the Washington Observatory, 
discovered the two moons which 
accompany Mars, one of the grand: 
est achievements of the present 
century. Prof. Bond discovered 
the eighth satellite of Saturn in 
1848, and the transparent ring of 
Saturn in 1850. The separation of 
Biela’s comet into two parts was 
first seen by American astrono- 
mers, and during the eclipse of 
1878 Profs. Watson and Swift dis- 
covered three  intra-mercurial 
planets. In addition to these great 
discoveries, the United States 
claims the honor of finding more 
than a thousand double and triple 
stars, (many of them being the 
largest of this class of bodies) over 
fifty asteroids, and fifteen new 
comets. When it is remembered 
that most of this work was done 
with inferior instruments, and in 
a country where storms and clouds 
are so prevalent, the industry and 
perseverance of our American 
astronomers can be partially under- 
stood. 


The new Observatory at Roches- 
ter is to be devoted primarily to 
discoveries, Its arrangements and 
facilities are specially designed for 
this purpose, and much may rea- 
sonably be expected from it. It is 
named after Mr. H. H. Warner, 
by whom it has been most liberally 
endowed, and its locality is one of 
the most commanding in Roches- 
ter. The new telescope will be 
twenty-two feet in length, and its 
lens is sixteen inches in diameter, 
while the dome of the tower 
will be arranged with the latest 
appliances for thoroughly sweep- 
ing the heavens in every direc- 
tion. 

While America is so greatly 
distinguished by its inventions 
and remarkable enterprises, there 
is much to indicate that it will 
take an equally high rank in 
the realm of discoveries, and it 
may also be predicted with a 
reasonable degree of certainty that 
astronomy will eventually find its 
highest aivensunanl at the hands of American 
investigators. 
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THE COST OF THE PITTSBURGH RIOTS. 

The official report of the losses by the railroad 
riots of July, 1877, is just published. The follow- 
ing is the loss of railroad property: For Pennsyl- 
vania Railroad losses, $2,007,400 ; Pittsburgh, Cin- 
cinaati & St. Louis Railway, $227,814; Cleve- 
land & Pittsburgh Railroad, $32,233; Erie & 
Pittsburgh Railroad, $5,490; Pittsburgh, Fort 
Wayne & Chicago Railroad, $34,759: Ashtabula, 
Youngstown & Pittsburgh Railroad, $2,010; 
total, $2,310,166 ; accrued interest to date, $334,- 


974; grand total, $2,647,140. These claims were est day in the year, the sun 
compromised at $1,600,000. Of railroad rolling hours above the horizon. This year : 
stock partially June was not favored by fine weather, and, owing 
damaged 107 locomotives. There were wholly de- ight cloudy sk, 


there were wholly destroyed. and 


stroyed 33 pane coaches, 5 Pullman 
coaches, 8 officers’ coaches, 
combined 


master’s car, cars, 10 express cars, 2 


pany, original amount of claim, $88, 


y; 
$56,469.20—com promised 


7 emigrant cencbak 3 rewarded for their 
and passenger coaches, 1 pay- | at midnight. 


bagga 
postal cars, 951 box or house cars, 92 refrigerator 


cars, 34 stock cars, 856 gondola or flat cars, 48 cab- 


in or freight conductor's cars, 1 tool car and 98} Their aggregate capacit 
coal and coke cars. Other important losses were : | individual capacity from 


Pittsbur; Grain Elevator Com , Original | They are in different parts of the city, 
a om and | at the disposal of the C Burlington x 
Car Com-} Railroad give nearly ird of the whole capa- | and 220 feet long. - 


amount of claim, $211,210.30—compromised 
settled for $133,804.23 ; Pullman Palace 


‘* 


ENGINEERING, .NE 


mised and 
Ohio Railroad Compan 


claim, $3 ,724.54—com 


ing to $3.261,013.81. They have been compromised 
and settled for $2,489,737.97. 


ae 22 —— 


THE MIDNIGHT SUN. 
The spectacle of the sun shining at midnight 


attracts many foreigners to Swedish Lapland dur- 
ing the month of June. i 
scarcely any night in the north of Sweden; the 
sun never sets, and 


original amount of claim | fashion 
settled for $33,232.82 tain 
| Keystone Hotel Company, original amount of | inquiring 
promised and settled for feet long, 100 feet wide, and 145 feet hig 
| $22,293.41 ; 79 buildings burned belonging to pri- five million feet of lumber in its const 
vate individuals and corporations other than those | cost $350,000. One can easily obtain 
| belonging to the railroad companies. The total inspect it, and the superintendent 
number of all kinds of claims to date (September | his ignorance, or increase and 
20, 1880), which have been settled by the County edge, as the case may be. He 
Commissioners, mostly without the intervention little “‘ elevator” 
of the courts, is 1,502. The face of these claims again; it is what our 
was for loss (and did not include interest) amount- and hoisted to the top 


For six weeks there is | 


the soil. constantly heated, , 


produces, in a month and a half, barley and other | 


crops. At that time of the year the 

pen up their reindeer and move their 
ward the cultivated fields. 
table, ee with joy the arrival of tourists, 
who gene’ meet at Mount Gallaware, 148 kilo- 
metres from Lulea. From that hill, which is 580 
metres high, the beautiful spectacle of the ‘‘ mid- 
night sun” can be admi in better conditions 
than from any other a The 24th of June is 
the day selected for ascension ; it is the long- 


, the sun was not visible at mid- 
t, but the ome day travelers were well 
trouble, the sun shining brightly 


concep only 


CHICAGO GRAIN ELEVATORS. 

y is 16,840,000 bushels ; 
,000 to 2,000,000 bushels. 
but those 
& Quincy 


landers | the immediate 
uts to-| tween them, it may be corrected. Colby vs. Nor- 


Being very hospi- ton. 1 App. 
: Brecesel 


; 


ts can stand consistently 
io ins. 10 Shep. (Maine) 217. 


. 
being twenty-two is agreed 
, the 24th of | as to be clear ¢ 


| 


| sous 
000—compro- | city. One of the newest of them, 
settled for $55,217.40; Baltimore and | Co,’s elevator “ D,” may be taken 


Armour Dole & 
a3 what it i: 
1 to call a “‘ representative” elevator. Tt po 
is a very fine one, and should be seen by ij 
tors. It was Min 1875, is 386 
b, required 
ruction, and 
Permission to 
will enlighten 
gaunt his kn yw. 
{ . nducted to 
(here is this confusion of ina 
ish friends calla * lift") 
d i r, At one end he sees 
swift! Bonding over 6 shaft, the belt in the 
Uni tes, 280 feet in length, eighty inches 
in width. Below him are great scales, and bins 
sixty feetdeep. A fine and su; tive dust gradual- 
ly covers his clothes as he listens to the polite 
cicerone, whois telling him that there are twenty- 
six standard Fairbanks scales in 
the building, and that they weigh 
so accurately that in an aggregate 
of six car-loads there was only 
a shortage of thirty pounds be- 
tween **St. Joe” and Chicago, 
But “‘look out for the engine 
when the bell rings.” A train has 
come in below full of grain in bulk, 
Into a car goes a great shute or 
nozzle; somebedy pulls a lever, and 
presto! away has gone that grain 
up into a weighing bin, then down 
into snother receptacle of pro- 
fundity and security. It dawns 
on the observer’s mind that one 
man’s ers by no means 
kept separate from another man’s, 
This grain is all graded by a state 
inspector; itis ‘‘ weighed in” and 
‘weighed out,” and all that is 
needful is that the contents of each 
bin should be homogeneous. But 
here comes another train—empty 
cars to be filled for the East. Men 
wanted, with shovels, to labori- 
ously handle the grain? Not at all. 
Down comes that shute again, 
boards are put across the doorways 
of the cars, and in one of them 
after another the grain runs up 
foot by foot. In less time than any 
one would think possible—a few 
minutes to each car—the train is 
entirely loaded, its doors are closed, 
and the engine is drawing it out 
again, to be delivered to one of the 
eastern trunk lines.—A. A. Hayes, 
Jr., in Harper's Magazine for 
October. 
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T DECISIONS 
BOUNDARIES. 


The _ proprietors of land bounded 
on a highway have, prima facie 
at least, a fee in such highway, ad 
medium filum vie, subject to the 
easement. Chatham vs. Brainerd. 
11 Conn., 60; Jackson vs, Hatha- 
way. 15 Johns. (N. Y.) 447; Peck 
vs. Smith. 1 Conn., 103: Cortel- 

on vs. Van Brundt. 2 Johns. 
(N. Y.) 357. 

The admission by a party of a 
mistakén boundary line for a true one has no 
effect upon his title. Crowell vs. Bebee. 10 
Verm., 33. 

A mistaken location of the line between the 
owners of contiguous lots is not conclusive between 
parties to such location, but as be- 


ON 


(Maine) 412. 
in the description of the premises in a 
deed must be answered, if it can be done, and the 
intention of the parties is to be sought by looking 
at the whole and none is to be respected if all the 
r. Herrick vs. 
a division line between adjoining lots of land 
the owners, and is so designated 
distinct, and is acquiesced in by 
the respective owners of the lots for more than 

years, they will be held bound by such line. 


SR aed 18 Vt., 395. oy" 
In icut, general reputation is admissible 


for the purpose of net only public boun- 
but also sso baiaiorise of land of indi- 
vs. Farnsworth. 








Oor. 23, 188Q. 
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CONSTITUTION OF EARTHS, ETC. 


(Continued from page 357.) 


laws governing their formation, may still have 

int importan t part Leena : rod 
in 

= the condition of earths should 


sot be less than that of their chemical composition. 


May not the different ways in which seams are 
formed and act in calcareous and clayey earths ex- 
plain more closely why certain plants are devel- 
oped more easily in the one than in the other ? 


We 
solution of we may profit by all the new 
observations on the constitution of earths. If the 
demands of our service do not allow us to study 
them just now, as we should wish to do, we have 
t well, however, to give the result of our 
calling attention to the conse- 

quences that may be drawn therefrom. 


NEW YORK THEATRES. 


The Fire Commissioners have been inspecting 
the theatres, and Chief Gicquel of the Department 
reports as follows: That ‘if a fire breaks out in 
the Theatre Comique (Harrigan and Hart’s) when 
there is an audience in it, only a ial Provi- 
dence will enable one of the crowd to escape;” 
Tony Pastor’s ** is not safe for anybody in case of 
fire;’ Wallack’s ‘‘ is well arranged, but will burn 
rapidly if it ever takes fire;” the Union Square **is 





very safe;” the Park ‘‘is well equipped with all | f 


sorts of eee and the lower part of the house 
is perfectly safe;” in Booth’s *‘ the top tiers are not 
safe when crowded, and if fire broke out in ihat 
house, within six, or at the furthest eight min- 
utes, every one that remained inside must be suffo- 
cated;” the Grand Opera House ‘is the best built 
theatre in the city;”’. Niblo’s, Fourteenth Street 
and Fifth Avenue theatres need better exits from 
upper tiers; San Francisco Minstrels ‘‘ not safe in 
case of panic, but is small, and a fire is not proba- 
ble; the Bijou and Standard are comparatively 
safe;” Daly’s ‘is an old altered building and little 
more than a rookery, although the visitor who did 
not know, on entering the house for the first time, 
would think it was a solid edifice. If they were to 

under it a would see what a trap itis. The 
| oem is full of old scenery, and through the 
cracks in the floor one can see audience. You 
can readily understand what a draft this creates 
and how it would increase the danger of a fire if 
one got started. The exits from the upper part of 
the house are not sufficient, either. The Academy 
of Music is tolerably safe.” Two experienced 
firemen are in attendance behind the scenes at 


arrive. 
+4 0+ oe 


THE CAPE COD CANAL. 


Boston, Mass., Oct. 20.—A special dispatch from 
Sandwich to the Journal says the Italian can:l 
men to-day have a new scheme for securing their 
dues. The Chief of the State Police this morning 
to take into their 


ger the crowd 
food on hand will probably 


learned, the financial con- 
dition of the enterprise, Mr. Fisher, the 
chief contractor, advances $500,000 before the 
inst. his contract is forfeited and the 
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* §R We solicit and are always pleased to publish in these 


merely — out these questions, for the | Coasts. 


ENGINEERING NEWS. 


GENERAL INTELLIGENCE. 


columns any items of interest that may be furnished us. 





GAS AND WATER. 
Strathroy (Canada) capitalists are talking seriously of 
forming a gas company. 
The Steam Supply Works in Burlington, Iowa, are 
finished, and this week the test is to be made. 
There are 471 lights on the Atlantic and Pacific 
Rear Admiral Rogers thinks 50 more are 


The Cohoes Water Power Company, Cohoes, N. Y., 
are building a tunnel under a street in order to carry | 
the water from the mills into another level, soas to 
make more water power than at present. ree. are 
under the railroad track and the whole length 

of the nearly 1,000 feet, a solid stonearch 20 feet 
— It is an improvement which has been under con- 

deration for nearly twenty years. 

dispatch from Akron, 0O.. says: ‘ Engineer 

, of the Akron Water: Works. on Saturday 
succeeded in penetrating the hard-pan in the bottom of 
the big well, and found below it a second gravel bed 
and literally ‘all the water they want.’ The Company 
is to be congratulated upon this most satisfactory out- 
come of a really bold undertaking, and our citizens can 
now rest assured that the supply will be ample for all 
the city’s needs for years to come, and of the very best 


quality.” : 
pipes having become so se- 


The Halifax uN. 8.) water 
in diameter by incrustation, a machine 
r” was im 


rom and tried on 13th inst. on 3, feet 
of 1 ipe, laid in 1848, and in which the incrusta- 
tion was one inch thick all around. The machine having 
been inserted in the pipe, water was turned on, and in 
80 minutes thereafter a large mass of mud and iron rust 
was forced from the outlet of the pipe. The trial was 


wer successful, and it is intended to continue the clean- 
& 
Engineer 


throughout the city. E. H. Keating is City 
and Chief of the water department. 

RicumonD, Va., Oct. 15.—Owing to the long-con 
tinued drouth in this section the water in the James 
River is so low that the city is threatened with a water 
famine. One of the reservoirs, which supplies the lower 
part of the city, is almost , and the other, which 
supplies the upper , con but little over two feet 
of water. Several industries, including a number 
of tobacco factories, which required a large supply of 
water, mded operations to-day in consequence of 
scarcity, throwing out of employment many hundreds 
of employees incl a large number a" women and 





children. Much trouble is apprehended if the drouth 
continues. 

Mr. Allan ye mee Commissioner of Public Works, 
has issued the f ing notification : 


Room 19, Crry Haui, New York, Oct. 18, 1880. 
To the Public: 
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carried away by the stream. 
” | the structure 
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mills upon its banks, which would continue to find an 
amply supply should the city secure authority to draw 
from it. . W. 8. Barbour, City Engineer, has given 
the subject a careful consideration, and will suggest two 
plans for the conduct of the water to Cambridge. One 
suggestion wiil be to take the water from the river 


at a proper point and conduct it through a 
80-inch pi directly to Fresh Pond and discharge it 
into tha’ n. This line of pipe can be laid princi- 


pally through the bed of the old Middlesex Canal and 
the rest of the wav through the highways in Wilming- 
ton, Woburn, Winchester and Arlington. The other 
plan, which would involve more expense and which is 
thought to be the best, provides for the construction of 
a capacious reservoir on an eminence in the town of 
Bedford, known as Indian Hill, which is 228 feet above 
high water mark, into which it is proposed to pump the 
water, and then distribute it by gravitation immediately 
into the street pipes now laid, dispensing with the pres- 
ent reservoir as a distributing agent, but holding it in 
reserve as a storage basin. This plan will also require 
the use of a 30-inch pipe, which will be capable of furn- 
ishing about 8,000,000 gallons of water in twenty-four 
hours. This line of pipe, if laid, will pass wholly through 
the old Lowell corepins which runs through the towns 
of Bedford, Burlington, ‘Lexington and Arlington. The 
scheme is one of considerable proportions, as it involves 
an expenditure of $500,000. This amount is not con- 
sidered excessive, nor will it prove burdensome to tax- 

yers, as its payment can be provided for by the sink- 

fund system of the city. 


Senge ial isan 
ELECTRICITY. 

A submarine cable from the east coast to the south- 

west point of Anticosti was successfully laid on the 19th. 

The Western Union Telegraph Company put up 300 


miles of wire in the southern part of Dakota in the 
month of September. 


——__ e00--—_——_ 
STREETS, DRAINAGE, ETC. 

The city of Chicago has a scheme on hand to improve 
Twenty-second street, in the vicinity of the Bridewell, 
by a solid roadway of stone, prepared by the inmates 
of that institution. A contract has been closed with 
George Tenn & Co. for supplying the necessary stone 
material at the Bridewell, at the rate of $4.75 per cord 
when prepared. 

cniaialininasels 
BRIDGES. 

A new iron bridge about 500 feet long is soon to re- 
place the wooden railroad bridge at Fort Edward, N. Y. 

Fremont, Neb., wants a free bridge across the Platte 
and the Dodge County commissioners have agreed to 
submit to the people the proposition to vote $25,000 in 
aid of such a purpose. 

Judge Nelson, of the U. 8. Circuit Court of Minnesota, 
has denied the motion for injunction as an obstruction, 
in regard to the draw-bridge being built by the St. Paul, 
Minneapolis & Manitoba ilroad over the Red River 
near Fargo. 

. The —_ across the River Nith, at New Hamburg, 
Ont. fell with a crash on the night of the 9th inst. and was 
During the day previous 

seemed perfectly safe, and yet, without a 
moment’s warning, the structure colla with its own 
ne fell a perfect wreck into the stream below. 
The ge has one span of 110 feet in length, and the 
water at the spot is some fifteen feet in depth. 


A serious disaster occurred on the Shenandoah Valley 
Railroad, at East 


Liberty, Page county, Va., Saturda 
afternoon, the 16th, the entire Seertieecehe 1,260 tect 


long and 94 feet » going down with a crash, and in- 
stantly killing Walker domes of Barboursville, Orange 
county, and injuring seriously Steward Bawcock, of 


ysville, ngham county; loss, $10,000 to 
$12,000. The accident will probably delay the com- 
pletion of this section of the road several months. 

The Milwaukee & St. Paul Company are bridging at 
Sabula as rapidly as safe const ion will waaruas: 
Chief Engineer D. J. Whittemore has in his office proofs 
= eee aa a obtained while driv- 

ing sup or ridge. consist of parts of 
the Saher s green Norway-pinue pile which was burned 

ly off while subjected to the blows ofa Nas- 
myth steam*hammer. The heads of two of the piles were 
so burned at a point about four inches below the ring. 
ee never before witnessed or heard of any 


—— eee —— 
RAILROADS. 
New Tacoma, W. T., Oct. 15.—The Seattle & Walla 
ao = has been purchased by Henry Villar of 
ew 


P. T. Barnum has brought suit against the Texas Cen- 
tral Railroad for $60,000 damages for failure of contract 
to put bis company on time. 

The Wauchope Grader Company, of Chicago, ha 
received the —— award tor the “ New Era” Rail. 
road Grader by them, from the Illinois State Fair 


this year. 
Advices from the city of Mexico say that the spirit of 
is in Mexico, but there is teo 
with which needy and corrupt pol- 


ie the 
Worthington. The iron rails which 
they have displaced have been laid on the branch lines. 


DALtuas, Tex., Oct. 18.—The Texas & Pacific has been 
one hundred 


to the and th mile- 
post from Dallas and five miles ond Bastian “The 
have the division 
of one miles. The division te located 


Norts Troy, Vt., Oct, 18.—Bradley Barlow. manager 
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of the Southeastern Railway, has a new road, 
now in process of construction between Frelighsburg and 


West Farnham, and will complete the same to Sheldon, | 


thereby making the same a connecting link between the 


Southeastern and the Vermont division of the Portland | 


& Ogdensburg Railroad. 
Hon. J. R. Farrington of Conway, N. H., is engaged 


in locating a railwa te from that town through | tTousers pocket was far up under the bott 
ee ugh | and hard to get at. Sie Rees wee See Se Pee ie oar 


Swift River valley in Albany, thence thr 
timbered region in the next ee west of 
eventually to terminate near the 

sibly to find an outlet through some ravine to the west- 
erly side of the White Mountain range. 

A new railroad to the heart of the Catskills is being 
surveyed. The route is from Phoenicia, Ulster county, 
to Hunter, Greene county, with a branch to Tanners- 
ville and Haines’s Falls, the Laurel House, the Lake 
Sunset House, and to a point about a mile from the 
Catskill Mountain House. The road is to be in operation 
by June 1, 1881], and will be under the management of 
the Ulster & Delaware Railroad Company. 


Hereafter, the roadlied of the Indianapolis, Decatur & 
Springfield road is to be inspected by experts every six 
months, and to encourage section men to labor to keep 
their track, etc., up to the prescribed standard, the fore- 
man of the section which is the most ee both on 
the east and west division, is to be paid $45 premium, 
and each of his section men one month’s extra wages ; 
said premiums to be paid on May 1 and November 1 
each year. 


Several — connected with the Chi >», Mil- 
waukee & St. Paul Railway, including Messrs. Mitchell, 
Merrill, Carey and Walker, have organized the Central 
Illinois & Wisconsin Railway Company, with a capital 
of $1,000,000. It will construct a road from Rockton, 
on the Racine and Southwestern division of the St. Paul 
road, to Kankakee, crossing the Chicago, Burlington & 
ea, the Chicago & Alton, the Vows 1 Rock Island 

Pacific and other lines, Twenty miles of track will 
be laid this fall. 


Captain Eads, of the Mississippi ag is on his way to 
Mexico, He sails from New Orleans early next month. 
His mission to Mexico is in relation to his projected ship 
railway across the Isthmus of Tehuantepec. He will be 
accompanied by a party of engineers to examine the 
route and to consider the practicability of his plan. The 
entire route will be surveyed, and the best location for 
the railway and the character of the grades considered. 
Tue previous surveys which have been made of the Isth- 
mus were not made with the view of locating a railroad, 
hence an entirely new survey is found to be necessary. 
One of the first efforts of Mr. Eads will be to obtain the 
— from the Mexican government to locate his 
railroad. 


The Indiana, Bloomington & Western, the Cincinnati, 
Sandusky & Cleveland, and Columbus, Springfield & 
Cincinnati Railroads are to consolidate, with a capital 
limited to $10,500,000, to be known as the Indiana & 
Western Railroad, and will build a new line of 115 
miles, connecting the other roads. The ag A ay of the 
road will be built exclusively on bonds, will give 
the new company 543 miles of road, reaching from San- 
dusky, on Lake Erie, to Peoria, Ill. The $10,500,000 
new stock will be divided share for share to the San- 
dusky & Columbus roads, and two shares for one of the 
Indiana, Bloomington & Western. The ment was 
signed week by the executives of both roads, and 
will be submitted to the stockholders immediately. 


There is considerable talk in railroad circles over the 
official announcement that the Missouri, Kansas & Texas 
Railway intended doubling its capital, in order to firish 
the to the Rio Grande river, with an ultimate ter- 
minus at Mexico. A meeting will be held at Parsons, 
Kansas, on the 17th of November. The total capital by 
the increase wil] be $46,500,000, In addition to this the 
necessary boads will also be issued as a mortgage on the 
extension bonds as first mor . The exact amount 
of bonds that will be requi is not known as yet. 
Surveyors are prospecting on two lines. The total num- 
ber of miles now in operation reaches almost 800 miles, 
on which there is a total funded debt of $18,632,000 in 
first mo: es, and $6,804,720.99 in second mor eS. 
The road through connection with Chicago and New 
York, and ultimately expects tomake connection with 
the Southern Pacific, which is expected to reach the Rio 
Grande in eighteen months. 


At the annual meeting of the Indianapolis, Decatur & 
Springfield Railroad Comoney. held on the 14th inst., 
there were elected officers of the pempeny: H. B. Ham- 
mond, New York, President; William H. Guion, New 
York, Vice-President; A. Duprat, New York, Setvetary ; 
John R. Elder, Indianapolis, Treasurer; A. L. Roache, 
E. H. Lamme, Indianapolis, and Thomas H. Macough- 
try, Tuscola, [ll., Solicitors. Officers of the railroad: E. 
H. Goodrich, Superintendent, Indianapolis; J.V. McNeal, 
Auditor, Indianapolis ; G. T. Nutter, Traffic Manager, 
Indianapolis; P. . Superintendent Motive Power, 
Indianapolis; Fred. L. Peck,Chief Engineer, Indianapolis. 


a hea 


President Hammond's report showed the length of the | 


main line to be 152.05 miles, side-track 15.26: earnings 
of the road for the year ending A t 31, 1880, were 
$339,850; operating expenses, $197,165.29; net earn- 
ings, $143 4.80; percentage of ex to earnings, 
01. The report shows that in the construction of the 
eastern division there was expended $528,030.51; in 
equipping it, $254,704.02. In statement is included 
the cost of the machinery in the new ildi 


$899,800.54. The total expenditures on the western 
division were $40,825.26. 


Saco, and | 
abyan House, or pos- | 





Buildi | projec’ is to follow the bad of the 
and incidental expenses absorbed $116, 066.01. Total, on ant 
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| shoulder before he would look up. Then he asked if the 


car was going up town, if it was a Fourth avenue car, 
if it was a through car, and what time it was. His ut- 
terance was slow and thick, and he required a ition 
of eerel Ore petaing a Goan ot ; rr it. 
At len e got down to of fare was 
surprised, in a leisurely way, that it was six cents. His 

bottom of bis vest, 


ture, and his wallet caught in coming out. The 

had a strap that went three times round with the end 

tucked securely in. It had haif a dozen compartments, 

and the search through them ail was exceedingly delib- 
Only four cents could be found. 

** T ain’t got but four cents, ” he said, blandly. 

*“ Then get off the car,” said the angry uctor. 

The passenger put the four cents back into his pocket, 
inom y and without any hurry, walked to the 
platform. 

‘“* This cussed changing cars is a nuisance,” he said, as he 
waited for the crossing at Fourteenth street before 
alighting ;‘‘I had to change four times a’ready just com- 
ing up from City Hall.”—New York Sun. 

CLEVELAND, O., Oct. 18.—Railway circle: were 
startled here this morning to learn of incorporation 
at Columbus of the Buffalo, Cleveland, and 
Railway Company, with a capital of $6,500,000. An 
interviewer found G. F. Lewis, the President of a small 
road running out of Cleveland, who said he had been 
in correspondence with Jay Gould on the subject for 
some time, but had been enjoined to be silent at present. 
Mr. Lewis said the articles of association were with 
the Secretary of State of New York last week for a con- 
necting link between this road and the East, to run from 
Buffalo to the State line, 68 miles, with a capital of 
$2,000,000, all of which was taken up in one day. The 


erate. 


name will be the same and the roads will be consoli- J 


dated. This will give Gould control of the direct 

from New York to the Pacific coast and the southwest, 
as he is building a branch of the Delaware & Lacka- 
wanna to Buff. The new road will run just south of 
the lake shore. The entire road from Buffaloto Chicago 


can be built for $25,000,000.—New York Sun. 


MEXICAN RAILROADS.—A_ great deal of nonsense is 
talked about the Mexican railroad schemes, and Kansas 
& Texas was "nec up to its highest on Satur- 
day last upon the ae roy that it would be mightily 
benefited thereby. It is very probable that a 
will be constructed to 
generations will reap some benefit from it. President 
Diaz has eee tor 
Americans, just as he previously signed them with 
Mexican and English companies. But the Mexican 
Congress has not as yetapproved them. Now, that body 
is remarkably corrupt, will not give its consent un- 
less the greslly politicians who compose it see their way 
clearly to make money. Supposing, however, 
that eve ing is satisfactory, what chance is 
there of making an international railroad a paying 
cern? A railroad running from the City 
toward Samee - — two or ae on 
may possibly pay, for t district is fairly populated 
oak quite fertile. visions, grain and cattle would be 
brought by it to the city of Mexico, which in return 
would send coffee, suger und manufactured gocds to the 
north. But between this zoue and our frontier 
lies a wild desert some miles wide, inhabited by wild 
tribes of Indians. In time this arid, unwatered 
may be settled, but at the present moment it is as wild 
an sandy as the desert of Sahara. Gen. Grant, 
since his return from Mexico is a violent partisan 
the Palmer-Sullivan scheme, has greatly added to the 

neral misunderstanding 7 this sub In the 
ongest oratorical effort of his life, 
week, he argued that the railroad pe because 
we import about $200,000,000 of trop’ and semi- 
tropical produce from Mexico, Now, no one knows bet- 
ter than Gen. Grant that not a ton of * tropical or semi- 
tropical produce” would ever come over the so-culled 
International Railroad. Inorder to do so, it would have 
to be carried up some 9,000 feet to the city of Mexico, 
and thence shipped to the United States, whereas it can 
be shipped by water at the very level at which it is 
raised. No doubt there will be a certain increase in the 
demand for our machinery ; but Gen. Grant is altogether 
mistaken when he says that European goods are at 
ent preferred in Me to American ones of equal ex- 
cellence. So far is this from being true, that even the 
English company which owns the railroad from Vera 
Cruz to the city of Mexico has an agent in New York 


the frontier, and that future | }, 


con-| .- 
xico 
miles 


Qer 23, 1880. 


enema 


en 


contemplating the erection of a branch factory in Mon. 


The present building season has been one of the busi 
the city of Peoria, Ill, has ever experienced, Ae = 
parently there is no dimunition in the activity in that 
line. Indeed, it bas been difficult, and at times impossi- 


— 


ble, to masons and men h for the -on- 
waaed he , and a few patidings have oo ona, = 
until next spring on t. 

a 


st 
postponed 
The erection of a large rolling mill at Denver, Col, 
been undertaken by a number of Pittsburgh, Pa. a 
italists. They have entered into negotiations with an ex- 
tensive coal Sen for a constant supply of that min- 
Srisvectampadintitp alpeliniptnalioweer toes Cot 
ver, ver & South P; 

Railroad. The manager whested for the works is Mr fi 
F. Lanch, at one time owner of extensive works of a 
similar character in Pennsylvania. 


It has finally been decided to build the Metropolitan 
Opera-House on the vacant square bounded by Forty- 
third and Forty-fourth streets and Madison and Van- 
derbilt avenues. Ground will be broken on the Ist day 
of the coming month, and the plans of Mr. Josi 
ady, the architect, have been completed 
acce The structure is to cost $450,000, and the ex- 
treme height of the building, which will have five 
a 100 — eee a will be on 

Forty-third street, stage on Forty-fo 
street side. The auditorium will be 100 feet donp te 
100 feet across at its widest pert and it is designed to 
seat 3,100 people. The house will be lighted by electric 
lamps, and the heating and ventilating apparatus will be 
on the most improved plan. There will be private dressing 
rooms and par for ladies and 5 ae sete as well as 
Board of Di 

E. P. Fabbri. 


and 


G. Haven, Robert Goclet, 
. Jr., William K. Vander- 
th Calvin Goddard, Secre- 


—— eee —— 


CONTRACTING, MISCELLANEOUS, ETC. 


The Hudson Tunnel Company will pay $500 to each 
woman widowed by the tunnel disaster, and $200 to the 
mother of each unmarried victim. 

A vein of graphite or plumbago, usually known a 
lack lead, has been discovered on the promeity of W. 
H, Stanton, at Dunmore, Wayne county, Penna. 

A staff of surveyors is engaged in taking the falls and 
windings of the river Thames, Ontario, and preparing 
the estimates for dredging from Chatham to oaee. 

The first iron-blast furnace in California is now in 
course of construction at the Clipper Gap iron mountain 
on the Central Pacific railroad, one hun and twenty- 
eight miles from San Francisco. 


ames mene 
George Dearing Te 
wt and Levi B. Morton, 


balance of nearly $1,000,000 in her 
state treasury, and it is given out that Gov. Roberts will 
advise the next legislature to spend that and millions 
more in establishing a state university and building pen- 
itentiaries and a state house at Austin. 

In the Belcher mine, on the Comstock, Nevada, lode, 
a miner died of heat the other day on the 3000 feet 
level. The heat there is so excessive that it can only be 
endured a short time. This man vverstayed his time a 
trifle and hadn’t strength to go away to a cooler place, 
so he expired. 

There seems to be no limit to the diamondiferous 
wealth of South Africa. The rush to the ings still 
contin nagere: locality that has recently been = 
covered, ‘ontein, is producing monster gems. 
good authority estimates that the uct of the dia- 
mond fields of South Africa in 1 was not less than 
forty millions dollars in value, and all but about four 

ions were sent out of the country. 


The contract for building 3,960 feet of brick sewer on 
Wentworth av town of Lake, IlL., from Root street, 
to John Lyons for $20,988, and the 


while it has none in London or Liverpool.—New York | ving 


Sun. 
—__ 202 


RIVERS AND HARBORS. 
Mainadien, C. B., wants a breakwater. 


The survey for the St. ie ee es 
Stat. “The ince to mak was ereltuiaetytotiaas 
nly. con e — 
has tee given te the New York Rock and Tunnel Com- 
pany, who will soon commence operations. 


A Geaanen stom Loeenaec and., of the 15th says: 
“C. D. Ward and Byron ad 


rt, 
olly, United States engineers, 
are here, looking into the oo cable route for the 


prodertet canal, which is to connect the Wabash 
~“y at Lafayette yo Lake rag ne = 
a large surve prt at w ‘orty miles south 
Pf Toledo. and ied ay rapidl: week - 


The only thing thus far done substantially looking 


Ren d8 hes Brose thr scheme, is the Se 
mgress for survey now bein 
An ANNOYED PASSENGER.—The man who got into a/| y y 8 


—- eee —— 


nor = 
ears on in 


: 
g 


Fourth avenue car in the Bowery, at Houston street, last 
evening, with his clothes drenched by the rain, but with BUILDING. 
no indication about him that he ever voluntari 


Messrs. Hun Porter & Ermentraut will build 
an elevator fo Meee 


The Wason Car Company, of Springfield, Mass., is 


Bes 


ly used | 
water, was very slow in getting to a seat. When the 
conductor came for his fare he was peering intently out 
through the window, and had tobe tapped on the 


3 
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Tue Committee on Sites ‘of the | United States 
International Commission on the 26th visited 
the proposed sites at Mt. Morris and Fleetwood 
Park. Noother sites were to be visited until after 
the meeting of the committee on “he 29th. 


———_ oe 
WE desire to call the attention of contractors 
generally to the advertisement in another column 
of the Pittsburgh & Western Railroad, who are now 
asking for proposals to build about 444 miles of 
their road through the city of Allegheny, Pa. The 
road is of the standard gauge, 4 ft. 814 in., and 
the work to be done is to be first-class in every re- 
About two miles of it consists of pile tres- 
tle similar to that of the Pittsburgh & Lake Erie 
Railroad on the other side of the river. 


Tue Convention of Land Surveyors and Civil 
Engineers, being held at Harrisburg this week, is 
astep in the right direction, and we are pleased 
especially to note the favorable auspices under 
which this meeting is to be held. Similar conven- 
tions have already been held in the states of Michi- 
ganand Ohio, and attempts for one have been 
made in Illinois, in which state, however, they 
will never succeed until the surveyors themselves 
take the matter out of the hands of the little polit- 
ical clique of Springfield, and use their own com- 
mon sense in effecting their object. Intelligent 
members of the profession both in Ohio and Mich- 
gan gave their serious attention to the matter in 
hand, and in both cases very satisfactory results 
have been accomplished. In Pennsylvania the 
programme is a larger one than was discussed in 
the other states, a larger attendance is assured, and 
correspondingly greater results may be expected. 
The subjects for discussion are given on page 347 
ante; their importance will be recognized by every 
land surveyor, and we confidently expect to see 
the realization of a suggestion made by us some 
years ago in this journal, that conventions should 
be held in every state, which, when fairly organ- 
ized, should appoint a meeting of an annual national 
convention, which in time would unify the pro- 
fession and consolidate its influence, until it could 
successfully clair such legislation as discussion 
proved desirable. 

——_— oe 

CxicaGo has the most extensive public park sys- 
tem in this country. Driving to and from and in 
these parks constitutes the only recrea- 
tion available to Chicago people. A few venture- 
some people, it is true, during the warm months 
take a short voyage in a tug-boat to the water- 
works ‘‘Crib,” two miles out from shore. The 
theatres help out a little, and those amiable here- 
tics, Thomas and Swing, fill up a large gap; but, 
after all, “driving on the boulevard” is the 
amusement par excellence of the average Chi- 
cagoan. But this amusement was largely inter- 

fered with for want of even one respectable road 

to the parks. The modern block is the “boss” 
pavement, for a few months; but, unhappily for 

ta lhigs bt hd warscouhs ta Chscago, the eta. 
all the essential features that go to make 





= ; pavement left only a cordon of 









































“corduroy” sins” to be overcome at imminent 
peril, before the smooth drives of the parks could 
be reached. This state of affairs has been endured 
along with the smells, the smoke, the river, the 
tug whistles, engine bells and similar other little 
peculiarities, until at last a comfortable means of 
getting to the South Parks is to be provided by the 
improvement of Michigan Avenue for two and a 
half miles north from Thirty-fifth street. We) 
publish the ordinance in full for the purpdse of | 
giving our readers the Chicago idea of the road | 
that long experience of every variety of pavement | 
and unlimited discussion of the subject is supposed | 
to warrant as the best that money can pa, 





i te 


PHILADELPHIA WATER SU PPLY. 


On October 7, 1880, the Chief Engineer of the 
Water-works submitted a report to the Philadel- | 
phia Common Councils regarding an adequate sup- | 
ply of subsided water for all parts of the city. 

It appears that six or seven days subsidence is 
necessary to clear the Schuylkill water when ren- | 
dered turbid by freshets, and that in some parts of | 
the city, for want of reservoir capacity, the water 
is delivered to the consumers in this unpleasant | 
condition. 

To remedy this defect and at the same time ef- | 
fect other desirable improvements in the distribu- | 
tion system, the Chief Engineer recommends that | 
the supply from Belmont be restricted to the west 
side of the river, in which case an expenditure of 
$10,000 would make the required changes in the 
reservoir inlets to give 40 millions of gallons stor- 
age for 70,000 population. 

At Roxburgh, there iz now 12 millions of gallons 
storage for 20,000 population, but duplicate engines | 
are needed for safety, at a cost of $67,500. 

The Wentz Farm Reservoir, with a capacity of 
86 millions of gallons, now supplies a population 
of 50,000. 

For Frankford, Chestnut Hill and Mount Airy 
additional engines are advised, at a cost of $72,500. 

East of the Schuylkill, for the northwestern 
section, containing 210,000 inhabitants, a new reser- 
voir to be of unmentioned capacity, but to cost 
$225,000 and to be supplied by an engine now 
building, is recommended. The cost of force and 
distributing mains is put at $225,000 more. 

For improving the circulation of water in the 
older sections of the city, an estimate of $625,000 
is considered sufficient. 

For settling the water for the supply of the lower 
levels of the city, with a population of 400,000, it 
is proposed to utilize the East Park Reservoir, 
which has been incomplete for some years, either 
by completing it at a cost of $1,100,000 or finishing 
two sections at a cost of $800,000. 

For the Mount Airy Works, supplying a popula- 
tion of 30,900, an additional basin is recommended 
at a cost of $100,000, and for additional mains for 
Germantown the sum of $135,000 is asked for. 

The total cost of proposed works is $2,269,000, 
and to begin them an appropriation of $750,000 is 
asked for. 

Of the whole sum, $735,000 is for reservoirs, 
$140,000 is for engines and $1,385,000 is for mains. 


ee tt ORO armen ne 


PERSONAL. 


Herbert Steward, Esq., lately in the employ of 
Clark, Reeves & Co., at their New York office, has 
been appointed Secretary and Treasurer of the To- 
ledo, Delphos & Railroad Company, 
and is located at 14 Wall street. 

Mr. Cyrus W. Field, on the eve of his departure 
for a trip around the world, was entertained by a 
large party of the most distinguished gentlemen of 
this city, at the Union League Club House, on 
Tuesday evening. The toast of the evening—the 
health of their guest—was given, with an appro- 
priate speech, by Mr. Joseph H. Choate, which 














were also made by Secretary Evarts, Peter Cooper, 
Charles Edwards, M..P., Jackson 8. Schultz, Ed- 
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wards Pierrepont and Gen. Horace Porter. Mr. 
Field will remain to vote on Tuesday, and will 
leave with his wife at midnight of that day for 
San Francisco. He will thence go to Japan, China, 


| India, Egypt, up the Nile, and thence to the Con- 


tinent of Europe. 
CORRESPONDENCE. 
THE BLUE PROCESS ON PARCHMENT. 


Kansas City, Mo., Oct. 20, 1880. 
EpitoR ENGINEERING NEWS : 
Having found that copies by the “blue process” 
can be made readily and easily on parchment tracing 





| paper, and thinking that it is not generally known, 


I thought I would drop you a line to that effect, as 
the convenience of occasionally sending such 
copies by mail will be appreciated by many en- 
gineers. 

It can be washed by sponging on a smooth board, 
and laid to dry in the same manner, or stretched 
in drying in the ordinary manner of drawing paper. 

Yours truly, G. W. PEARSONS, 


REFORM IN CONTRACT LETTING. 
New York City, Oct. 21, 1880. 
| EDITOR ENGINEERING NEWS : 

Having felt for a long time that the public in- 
terests demanded a change in the system of con- 
tract letting, I was much pleased with one portion 
ot the specification for repairing Mill Creek sewer 
at St. Louis, which is as follows, viz.: ‘* Inclosed 
is a certificate of the treasurer that there has been 
deposited with him $500, which sum, if this pro- 
posal be rejected, is to be returned to us within 
three days after such rejection. But, if this pro- 


| posal be accepted, this sum shall remain with the 


treasurer until the completion by us of the whole 


work, and shall be forfeited to the city, if after five " 


days’ notice we fail to begin and vigorously pros- 
ecute the work, or if wein any way violate the 
terms of this proposal.” 

This mode of holding the contractor to his work, 
will, without doubt, be found much better for the 
public than the old way of requiring the names of 
two persons as security, and will be equally to the 
advantage of all honest contractors. 

The contractor in this case will be apt to use 
more care in making his bid and be more vigorous 
in beginning and prosecuting his work than in the 
case of his furnishing security instead of a money 
deposit ; and not being bound to those who sign 
his bond, nor being obliged to share his profits 
with them, the position of contractor will probably 
be sought by a better class of men than has usually 
been the case. Respectfully yours, 

STEPHEN 8. Haiaur. 





METHOD OF FINDING MAGNETIC VARIA- 
TION. 
ASHLAND, Schuylkill County, Pa. 
Eprror ENGINEERING NEws : 

The following is the method I have used for 
finding the variation of the needle on a transit, of 
which the telescope can be fastened in its vertical 
movement. Although, on account of the sun an- 
proaching or receding from the earth, it is not 
theoretically correct, I find it sufficiently so for 
practical purposes. I glue a piece of colored glass 
over the object glass, and on a clear day in 
winter, when the sun moves near the horizon or 
as late as the vernal equinox, I set up the transit 
a few hours before noon on an elevated spot, as 
the fist roof of a house, free from interference, 
and having fixed the 
fasten the two plates together, and direct the 
telescope at the sun, causing the line of the verti- 
cal hair to just touch the right hand limb of the 
sun, and the horizontal hair the lower edge. Then 
clamp the instrument, also the telescope, and leave 
it: Just previous to the same hour after noon, I 
unfasten the upper plate and turn the instrument 


was responded to by Mr. Field. Short speeches | horizontally toward the sun, and watch until its 


lower edge gets down to the borizontal hair, when 
I place the vertical hair—not moving the telescope 


vernier at zero, — 
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vertically—on the left edge of the sun, and fasten safely. It had been maintained that the masonry |tem. It furnishes means of excavating for and cop- 

the upper plate. One-half the number of the de- of the abutments did not close up to the rock face oe wpe hy ond in soft and treacherous ground, and 

grees and minutes shown on the vernier gives a | of the cut ; from personal inspection a week after; First. ia. cote provides a shield absolutely safe 

true south line, which I establish at a distance to | the accident I found this not to be true. The tes- | * while ng through strata of bard 

avoid local attraction, and then, by placing the in- | timony of a mason or builder who merely knows — ee nd not 

strument on that line, I read the variation of my | what good mortar, good stone and good workman- ™ 
needle. I compared this variation with one taken | ship is, is insufficient. He rarely if ever knows 
by a solar transit, and it differed one minute; also | what a good design is, which is the sole business of 
with the one established by the coast survey. at | the engineer, and for which he cannot shirk the 

Harrisburg—I forget what it was, but it was ex- | responsibility. There seems to be no strong evidence oor 

ceedingly slight. Can any of your readers give me on the point of bad material and workmanship, i 4 

any good reasons why this method is not sufficiently | but very decided evidence on the point of bad de- wal rigilite' ae 

correct? It certainly has the simplicity and con-| sign in the very choice of such form of arch in a roeeh ‘sland. 

venience to recommend. Yours, etc., | solid rock cut. Like that Scotchman, I doubt the exceptionally soft pieces of ground there is 

H. ALRIcKs, JR. | fact of bad material and workmanship (which oa to this ditiewiin 

pe cree appeared | ‘ - ctically illustra- 

THE FORTY-SECOND STREET ARCH. ft of rae pe ; ee ae eee breaking out of portions of the Cievelan 

, erage quality tunnel, under Lake Erie, the sections retaining their 

New YorK, PENNSYLVANIA & OHIO RAILROAD t | most public works are executed), but I could not form and feet from line of 

Co, (Engineering Department.) help questioning the wisdom of the designing en- * 
CLEVELAND, O., Oct. 26. : tube is capable of cheap and 
: gineer when I stood on the wreck and observed durable for hundreds of years. 
EprTor ENGINEERING NEWS : that bold and ill-chosen arch of the remaining suited to form a water and gas-tight joint 


Your issue of Oct. 23 contains a report on the portion of the tunnel. Not long ago the cry had to furnish in the front edge 


4 nye i liable support for 
court proceedings of Commissioner of Public ali . ane ae _ port 
Works, Allan Campbell against Chief Engineer J. n raised of bad material and bad workmanship w propelled and 


C. Campbell, in New York, for alleged neglect of | White that cry was undoubtedly well founded, no 
duty in permitting bad workmanship and mate-|1,,4y seemed to take much notice of the superin- 
rials in the Forty-second street Arch, resulting in | , ending engineer, under whose very nose such a 
the fall of the arch and the death of a man. The lnusentéthle dlitie hikes of engineering construction 
whole proceeding calls to mind a story which is “Beside such samples of engineering 
told of the very learned and profound investiga- imbecility eit highly developed and much-in- 
tion of the fact, that a goldfish put in a bow! brim- spected city, the works of the beaver, or some lower 
ful with water, will not cause its overflow. Some | | ao. of enghheering sikh tela shaming evidlinisis 
of the wigged and spectacled professors triedtoex-| (¢ hicher skill. The Commissioner of Public 
plain this phenomenon by supposing in the gold- 


ao Works will do well to have the design carefully 
fish small apertures of infinitesimal size; others by *@: ; 
supposing its substance to be of spongy character, nel eee to finish that tannel 


others again supposed that the fish drank in ex- ewe cn enge Ena 
actly as much water as his body displaced. In turn — a 
a sceptical Scotchman was asked for his explana-/ ~NNELING IN SOFT AND TREACHEROUS 
tion, and is said to have astonished the wise assem- GROUND. 
bly by starting with the remark : stale Aa 

‘I doubt the fact.” The recent disastrous failure of Mr. Haskin’s ex- 

Now it appears in the before-mentioned pro-| perimental adventure in “ practical” engineering 
ceedings that bad workmanship and material and | amid the deceptive strata of Hudson River mud 
incompetent inspection had been accepted on all | has drawn increased attention to the subject of 
hands as the sole self-evident cause of the fall of | tunneling in soft material. The tunnels at Chicago 
the arch, from which the two lines of argument | and Cleveland excavated mostly through stiff clay 
are drawn as to who is properly responsible for| are the principal examples of submarine tun- 
said bad workmanship and material. It appears | neling in this country, and the methods employed 
that no attempt had been made to introduce ex-| in their excavation are already familiar to most, if 
pert testimony on the design of the arch, which, in | not all, of our readers. While Mr. Haskin has not 
fact, is the fundamental cause of the failure of the | lost any faith in his system of compressed air for 
arch. There was an open cut through solid rock, | tunneling in soft ground, not many civil engineers 
with a vertica' rock-wall on each side. The abut-| that we are aware of are ready to indorse it at 
ments were built right close to these vertical rock-| present, and as the enterprising individual who 
walls, and a flat elliptic arch was used to support | furnishes the brains and the funds for the Hudson 
very heavy filling above it. Every scientifically- | Tunnel experiment isa rank unbeliever in civil en- 
trained engineer knows that such elliptic arch is | gineers and their mathematical weaknesses, so the 
the most unfavorable form to support a heavy | public must await the further development of the 
Joad on account of the great incongruity of the | compressed air ‘‘theory” by its ‘ practical” ex- 
arch-line and the line of pressure in the arch. ponent. 

The elliptic arch belongs to the class called| The fact of the weaknesses of the compressed 
“« fancy arches,” pleasing to the eye, but worthless | air system exposed to light by the investigation of 
for supporting heavy loads. It is true that hun-|the recent tunnel disaster has brought forward 
dreds and thousands of such arches have been | another system for excavating in soft and treacher. 
built, and they stand well to all appearances. It|ous material, This system, invented and pat- 
is also true that hundreds of them have failed, of |ented by Mr. Olney B. Dowd, of this city, is now 
which no record is kept. Such argument is just as | prominently before the attention of engineers and 
faulty as the one that because hundreds of others interested in submarine tunneling. Mr. 
bridges have been built on the Bollmann type, | Dowd has been engaged in the investigation of this 
Post type, and other antiquated types, that we | subject for several years, has submitted his plan to 
should continue to build bridges of such types. engineers and has made some experiments. He is 

That particular elliptic arch broke exactly where | prepared to undertake the expense of conducting 
it was bound to break, namely, at the points where | experiments necessary to test his inventions in a 
the line of pressure leaves the line of arch. The | manner satisfactory to a competent board of en- 
least sliding of the skew-backs on the abutments, | gimeers. He is about to issue a pam- 
or the least yielding of the latter was sufficient to | phlet on the ‘Safe and Rapid Mode of 
precipitate the fall of such elliptic arch. It | the Hudson and Similar Rivers,” in which he illus- 
seems that earth filling had been carted on the trates and describes his apparatus and its method 
freshly-made arch, from under which the supports | of application, comparing it also with the Brunel 
had been removed, before the cement and mortar Shield, used, in the Thames tunnel, andthe mode 
had time to harden. A heavy load was imposed | adopted in excavating for and constructing the 
upon the arch, which it could not bear in its green second Thames iron tunnel. From this pamphlet 
condition, and therefore fell. A properly-designed | we make the following extracts : 
segmental arch, for instance, would have stood' Ficures1 and 2 illustrate the Dowd tunneling sys- 
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right to the completed | shield with shaft and arm attached, if it is desired to re- to reach the surface mot far from the river 
oa a by dotted lines at s compet | he Ne eee 
section 


new the cutters, and means not shown are arranged to on t w York side. 
is fastened to two axles, thus forming a sort of | prevent silt, etc., pressing inte the opening while thisis A “pusher” or “puller” should be attached to the 
car, leaving only the axles to be thrown out of the | train at the last stopping-place, and as the train ap- 
wey wie section reaches the interior of the shield | the use of special cutters on arm F, rock when not proaches the tunnel locomotive should be switched 


too may be tunneled ; for instance, a rock known | and the train allowed to enter the tunnel at full speed, 
to exist below the Hudson river, and if this rock is as | running over the long plane to or past the lowest point. 
by those claiming to know, the cutters |On commencing the ascent the motion will be checked, 


i are then | would make very good through it ; but if very | and the train may be stopped by the brakes, and the 

i a the car whic’ has followed | hard, it Gaull be dodeeiin: afber a safe en-| instantly hed to the wire rope, and the train 
the into the tunnel is i to remove parts of the shield head and be quickly drawn up into the nger or freight depot. 
being cast and en ene aoe cold, the go on by the usual methods, ng the shield through| A system is now used for lighter trains by which the 

nnel. | ropes are attached while both the train and the ropes 


When work is doing in ground filled with like that are running at full and nearly equal speed, and it is 
‘River the car should iow a tt believed that this plan can be used for heavy trains by 


} 
ve cover, and its interior should be connected by tube with increasing the power of the oo the number 
about haif Miscuten Tue an inch ‘or the | the ventilating pipe to convey the gas out of the tunnel. | of wire ropes, thus making the run through the tunnel 
thickness of the This space is with © among the best without a stop. This would probally diminish the time 


oundry workagree of passage by more than a minute, thus allowing a much 
,in estimating the cost of casting the four-foot tunnel a ng number of trains to daily. For outgoing 


i y ms the form of the tunnel should of course be simply 
| dollars per lineal foot—this being in addition to the cost reversed. The short incline and the stationary engines 


h 
in | of the iron. being placed at Jersey City. This system is much used, 
the rough caseing of the section, the exterior of = As the price of iron varies, no close estimate can be 


and is doubtless familiar to most readers, but slight 

were be suited to make a — in the shield made of its cost. It is believed, however, it would be modifications would be required. 
packing, so that the rear of the may draw readily | between $700,000 and $900,000 for the pigorscrapiron The tunnels should be entirely separate, and at uo 
off from the hoop— which remains on the section—with- for two tunnels of length suited to the lined plane | point less than thirty to fifty feet apart. Figure 8 in- 
out allowing ope for irruption of water or mud. | system for the Hudson River. As weight is desirable, dicates the form and auerenematety the grade of the 
A of the coating material extends to the re- very expensive iron need not be used, as the tunnel tunnels for the inclined plane system under the Hudson, 
cess in‘the end of the section, to form a water-tight joint. ' would be of considerable thickness. ~ The south one represents the tunnel for incoming trains, 
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vating in silt or clay and putting sections and the north or one that for outgoing trains; the 

xceed $7.00 lineal foot. it belie | Among on oad mae 

not e: 7 ved | van plan may be men- 

this ees excavated at leat fifty Brunel ‘tnela, fx ‘ae A rapid, cheap and safe mode of a i ‘a 
-known , cheap safe mode o' 


earth 
. Second—Pure air, free from smoke and dust, without 

: may be of shield is estimated at from eight to ten ee ee ee ee light- 
sand 1k Odhee hngy andh On She atten of Une Simran! enctious, sand dollars, and of dirt car about fifteen hundred | in the tunnels \ 


ird— at ees 
costing. aid hooping the sections in | sizable pointe instead at great distances from the 
five per foot. | river, as required if long are needed to per- 
bars estimated at four to ve sit | aren een oe locomotives. 
‘ourth—Two ve ts 





accurate 
entire tunnels can be made, it is, of course, neces- | posed for the Hudson River. Any further inf 
determine this sub can be obtained addressing Mr. 
> ne te tae ariniustor at the above | Dowd, P. 6: Box 1.900, New York Choy. 5 
is ETRE a 








considerable in a —— Se eeeeideeend ese 2 
ae eee eae ENGINEERS’ SOCIETIES, 
; ve dafeod By ite welat. tt i then | _ The regular meetings of resumed 
horter inci means of an codless pve an Toe pte pe a en De genanan Ss eoaatee 
wire rope, which passes over a large wheel with | Sf sume as can be Turn a om 


power is a stationary engine, which| A dispatch ich from Junction, Kan., dated th 

lenge shee. Boe mals ©  Saneaiten of enys: the. 20th, 
rope, a special truck with ¢ 

used. “A convention of county surveyors and civil 

with the ordinary cars, and is called a of Kansas is now in session here. It was 
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afternoon by the election of M. J. Wells, of Labette 
County, president, on “J. a pone, & oo 
County, secretary. r pointment o 
pa committees the balance of the day was con- 
sumed in discussing the different modes of estab- 
lishing missing government corners.” 





PROPOSED HARBOR IMPROVEMENT FORK 
MONTREAL, CANADA. 


At a meeting of the Board of Trade of Montreal, 
on the 19th inst., the President read the following 
letter : 

MONTREAL, October 18, 1880, 
To the Chairman of the Board of Trade, Montreal 

Sim: I beg to submit the following to re- 
move forever the shoving of ice ite the city, 
flooding of Griffintown, and bloc up of ice at 
Isle Ronde, caused by Moffat’s Island and other 
projections in the main channel between the Island 
and St. Lambert, which is twice as wide as at Isle 
Ronde, I propose to have all obstructions re- 
moved, leaving a level bottom and clear. run for 
the entire St. Lawrence to pass on the southeast 


side of St. Helen’s Island, and with the material 


taken out for the channel build a from 
St. Helen's Island to Point St. C! a distance 
of 9,000 feet from bank to bank by 900 feet wide, 
thus raising the water two feet in the 
river and lowering it two feet in the harbor, 

a still-water harbor, removing St. 
Mary’s current, and giving a head of four feet 
for mills, elevators and factories and transporting 
of freight, and would give ample accommodation 
for railroads along it to the Isle Ronde, a distance 


of as — t or also vag roadway 
across ver for all coming a bridge 
from St. Helen’s Island to St. ee alg which is 
2,700 feet, thus obviating the m of a tunnel 


at Hochelaga or a bridge atIsle . It would 
also make a highway from the city to St. Helen's 
Island and St. Lambert. is em) t would 
give a site for water-works with pum power, 
and pure water for the city could obtained 
from the St. Lawrence. The facilities this enter- 
pee rend siteed, ses.cut tothe city and har- 
r, tath 0 the whole country, are beyond the com- 
prehension of any one at present. 

ly yours, JAMES SHEARER. 

St. Gabriel Locks, Montreal. 
The cost of the improvements suggested is esti- 
mated by Mr. Shearer at seven millions of dollars. 





THE HARLEM BRIDGE. 





Together with its approaches, the new Harlem 
bridge will begin whens Madiown avenue now ends, 
and reach to One Hundred and Thirty-eighth 
street, Morrisania. It-will consist of two fixed 
at each end, each of 73 feet, anda draw- 

of two openings, each to be 150 feet long. is 
will make the entire bridge about 600 feet in 
length. There will be five stone piers and two 
abutments. The center pieris now com . It 
is 47 feet in diameter at the base and 36 feet at the 
top. The second pier on the east side of the 
river is weli under way. The rene will 
be 161g feet wide at the base, 5 feet wide at the 
top, and 40 feet high. The estimated cost 
of the piers is $70,000. The 
of the bridge will bea truss of iron. Its 
design has not yet been fully determined upon. 
The height above high water of the middle span 
will be 28 feet, while that of the fixed spans will 
be 25 feet. The cost of the errors ond 

proaches will be about $130,000. The roadway 
of the bridge will be 22 feet wide in the clear, and 
there will sidewalks on each side 5 feet wide. 
In Morrisania, Madison avenue will be graded to 
the slope of the bridge from One Hundred and 
Thirty-seventh street. One Hundred and Thirty- 
eighth street and River avenue will pass under the 
approach. The masonry will be completed by 
Jan. 1, and it is expected that the approaches 
and superstructure will be finished by July 1 
of next year. The foundations of each pier are 
made by driving piles into the bed’of the river and 
cutting them off at a level of 28 feet below high- 
water mark. Upon these is built masonry of cut 


granite about 40 feet high. The piers are built in 


wooden caissons, aud on these are over the 
— and sunk with great accurac ze The piles are 
riven by a hammer w 8,000 pounds, which 


falls 8 feet, and moves the piles not to exceed one- 
twentieth of a foot at the last ten blows. The 
piles are so driven into the river bed that they will 


sand 
and gravel. Mr. McAlpine 
renin and the contractor is John The 
amount already paid out upon the work is $40,000. 
—Iron Age. 










the pieces are let in. While the obelisk must 
always be the center of attraction for the 
casual visitor as well as the student, the pedestal and 
its cannot fail to awake in us strange feelings 
and ughts. How many generations of how 
many different races have trod dn the very ste; 
where we may now tread,during the 3600 years they 
have served as an h to one of the world’s 

nd saints and 
during this 
have exam this obelisk, 


ments. is association lies the inestimable value 
d of the obelisk to Americans ; it isa tangible link 

the obelisk has been moved has a between the absorbing eee and the interest- 
80 feet every 24 hours; the actual time occu in | ing past—betv vilization of to-day and 
moving it at each has never an | the comparatively higher civilization of a period 
hour, which inc almost at the very threshold of history.—Jron 
sumed i Age, Oct, 28. 


HARBOR IMPROVEMENT ON EASTERN 
SHORE OF LAKE MICHIGAN. 


The sketch (Plate 1) represents the ground pI: 
of a harbor entrance. i r r 














‘ THE RAISING OF THE OBELISK. 


The obelisk is ae See to the corner of 
Ninety-sixth street and the West 

after two more pulls it will be in position for turn- 
ing. . Moving it up the hill has been a very tedious 
a work, not so much on account of steep 


E 





yi ea orm; The point marked A locates the t pier- 
— of the stone on the c: otherwise there | end on north side, ing in about 2 ft. of ater. 
wo 


800 feet out from shore-line. At Bis the present 
pier-end on-south side, resting in 20 feet of water, 
some 800 feet from -line, falling short on the 
general line of extension 200 of north pier op- 
i ends, the soundings 

‘in feet) show a ‘ bar-formation,” with 12 feet of 
depth over it, crowning the 
Inside, in channel between 

piers, a navigable depth of 18 feet is available, 
” a similar depth— 


From this it is seen that the harbor, as here rep- 
resented, is a safe one for any vessel drawing, in 
calm weather, 12 feet, and in stormy weather not 


over 

In the general plan adopted for improving the 
entrances to rivers along this shore, the object 
sought is to a the channel of entrance from 


risk of its breaking and great difficulty 
in moving it on account of the concentrated 
weight over a small area. As soon as the upper 
end of the stone reaches boulevard 


as 
i 
a 
if 
a 
; 


poi 
progress will be much more rapid than ee the deep water in the lake through and up to the 
as there will be no need of heavy blocking nor of | wharves to assist trade, and at same time to 


transverse grading. It is possible that as inuch as 


a haven in 
500 or 600 feet per ye ee 


Se ee eee ee the plan, 


boalevard on sthbels Momma ie a tsoending oun tod. do: | Genital nonin Shake reteis ans Seabee 
le on whic. an w that 

. Down the latter, at is now water can be obtained (provisionally) by ex- 

e will have to be applied to the the piers; but (permanently) that the 
rear to hold the obelisk back and keep control of its » of deep water at the immediate en 
movement. - Another turn of 90 eta and | trance must depend on (Grand Haven 
change of grade will be made whén it reaches| Harbor, a very important: , 1 would instance). 
ich has} Let us now consider whether these river en- 


trances on Lake Michigan can or can not be im- 
proved—whether the influences and conditions 
Aptos the formation or re-formation of bars at 
the entrances cannot be antagonized with result- 


ing, good effect. 

theory that I contend for(in this case), to 
obtain a-permanent improvement is practically: 
1. To extend the south pier 200 feet—putting 


D , and n -on the Eighty- | it out to the same general line with north pier—by 
second street entrance to the Park, where the obe-| means of so#id work. viz.: Cribs sunk adjoining 
lisk will be moved up to the trestle-work now in | each other closely, so as, to furnish the river-dis- 
course of construction, on which it must traverse | charge a more equal velocity as it beyond 
the short tictance it has cee the pier-ends, and aiding its dispersion more uni- 
Park in order not to obstruct the paths and drives. | formly. (The current of the river is supposed to 
This trestle com “—_ bents resting on timber- | bear a little to the southward.) As thus prolonged, 
blocking, to bute the w t over a large ares | the piers are from shore-line out, of solid work; 
and insure an equal bearing w the stone pier-work, which will not allow the current of the 
over, The bents vary in height from 5 to 45 feet, | river to spread until after out between the 
and already sixteen of them have been erected ;| pier-ends, and which will not allow the lake cur- 
the timbers for nearly all of the others are fitted, | rents ws Ne through it, and which is constructed 
ready for ae The same chain | sufficiently high above the level of the lake to pre- 
cable ‘- and and engine now in| vent storm-waves from ing bodily over it. The 
use. for mov: the obelisk will be used! length of piers, parallel to each other, being about 
for it over the trestle up to the/| even, the velocity of current and volume of water 

{ distance from the landing stage to | (of the ee perce au by freshets) 
the site in the Park over the route to be| will keep achannel between the piers of depth 
traversed by the obelisk is about 9,000 feet. In the to that in the reach of river above—about 
Park equally important work isin Masons | 18 feet. But, as thus constructed, the entrance is 
are’ two a oneach | admirably suited to engender “ bar-formations” 
side of the pedestal—on w the steel structure | whenever favorable storms and inferior velocity of 
for e obelisk is to stand. One of | river-discharge work in unity to that end, invaria- 
the piers is now ready for the timber beds of the| bly so ced during fall and winter 
steel structure, and other will be ready during | weather. 


2. sngeenantion of the piers, make connection 
(on side) with points out into the lake where 
the ores water appears to be permanently 22 
to 24 feet—the north prolongation, say, 900 feet, 
and the south, 8&0 feet—by means of open picr- 

viz.: such rest upon a solid 
of stone and timber (‘‘cradle”) raised 


this week. In the meantime there are gangs of 
machinists, ae carpenters an 
ee to position. 
ing toge as soon as they are in 
Oni these WOO see tntevinted in the work or 
have followed it po Ben form an 
its magnitude and iness, There are now em- 
ployed about 70 mechanics and laborers in seven 
each constant attention. 
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PLATE 3.—PLAN OF “CRADLES” (FOUNDATION) (2), AND PLAN OF CRIB SUBSTRUCTURE; ALSO, ANCHORING PILES 
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PLATE 4,.—SIDE ELEVATION OF “CRADLES,” CRIB SUBSTRUCTURE, SUPERSTRUCTURE AND ANCHORING PILES 
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PLATE 1.—PLAN OF HARBOR ENTRANCE. 
End of North Pier (as at present). B—End of South Pier (as at present), Hatching—New Work, with intervals. 
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PLATE 2—PLAN AND SIDE ELEVATION OF A PART OF LINE or NEW WORK,% WITH 
INTERVALS, SHOWING— 


1. Three “ Cradles " (foundation 30 tome Jaride Steck wich meek § Gcomte 4 to each crib. 
2. Two“ * (cribs), 18/ wide, each. 5. each “Cradle.” 
3. eee pat Sapensrctare. ; 6. Stone i &e. 
driven in before “ cradles " 2 each ; 
Ancherinn yin oop erect ven im place before are sunk; 2 outer piles on ih side sawed off about 13 ft. below water 
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dient thereof, and in that behalf to make and col-| under such a construction as that * to ride the | middle section. Specimens marked A and B were 


lect a special assessment or special tax on contigu-| whole length of it.” 


ous property,” approved and in force April 9, 1879. 
And also in pursuance of an act of the general as- 


sembly of the state of Illinois, so far as the same | 
is applicable, entitled *‘ An act to enable the cor- | 


porate authorities of two or more towns for park 
purposes to issue bonds in renewal of bonds here- 


tofore issued by them, and to provide for the pay- | they had children with 


ment of the same, to make, revise and collect a 
special assessment on contiguous ew for ben- 
efits by reason of the location of parks and boule- 
vards, and to make necessary changes in their new 
location,’ approved July 16, and in force July: 1, 
1871. 

Sec. 3. That the said South Park. commission- 
ers shall preoeed wichoutjdelay in the}manner pro- 
vided by law to make an estimate uf the cost of 
said improvement, en labor, materials, 
and all other expenses -at ing the same, and 
the cost of making and levying the assessment 
therefor. ; 

Sec. 4. This ordinance shall be.in force from 
and after its passage. 

.. THE SECOND ORDINANCE 
tg for the improvement of Michigan avenue 
rom Jackson street to Lake Park place, and is the 
same as the preceding, except that section relating 
to the sidewalks, which in this.ordinance reads as 
follows : 

Sidewalks—On the west side of ‘said Michigan 
avenue the sidewalks shall be laid rm ger the 
lot lines and shall be eight feet-in width, of stone 
flagging five inches thick, eight feet in length, and 
not less than four feet in width, laid crosswise, the 
top and sides of the stone to be planed, sawed,. or 
bush-hammered. On the east side of -said’ Michi- 
gan avenue the sidewalks shall he laid adjoining the 
eurb-wall, and shall be fifteen feet in -width and 
made of a composition of asphaltur: and stone 
ef sufficient thickness to bring the present walk 
up to the established grade of the street, 

; THE THIRD ORDINANCE 
provides for the improvement of Thirty-fifth 
street, from Grand boulevard to aie a? avenue. 
it is the same as the ordinance pri at length 
above, except that to make the driveway of uni- 
form width with the remainder of. the boulevard, 
the planting space is omitted, and the driveway is 
to. be all of stone blocks. 
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THE HORRIBLE EFFECTS OF THE ELEVATED 
RAILROADS ON THE HORSE RAILROADS. 


The Elevated Railroad Journal, a paper pub- 
lished in the interest of the employés of the ele- 
vated railroads, several weeks ago published the 
following selections from the testimony given in 
suits to enjoin the construction and operation of 
the elevated roads, given by men who pretended 
to foresee what would happen, Asthere is not the 
slightest difficulty in getting the fiery untamed 
steeds of the street railroad companies to draw the 
gars. under the elevated trains as quietly as any- 
where else, it will be seen that these gentlemen 
were mistaken in their prophecy. 

The subjoined extracts from the official record of 
the Supreme Court, General Term, ‘‘ case on ap- 

,” Sixth Avenue Horse Railroad vs. The 
ilbert Elevated Railway Company, will probably 
be as interesting (at this time) to the gentlemen 
who made oath to the statements as it will be to 
the general public ; 


BEFORE JUDGE SEDGWICK. 


Theron R. Butler, President of Sixth Avenue 
Road, swore: 


(In the complaint.) 


p: 21. ‘*That the running of trains of cars upon 
the said contemplated elevated railroad would ruin 
the plaintiffs’ railroad and render its operation im- 
practicable.” 

p. 22. * That a train of cars upon the said con- 
templated elevated railroad would so terrify the 
plaintiff's horses as to render them unmanageable 
and to cause them to run away, to injure them- 
selves and smash the cars, and that such accidents 
would deter people from riding in the plaintiff's 
ears, from an apprehension of personal injury, 
etc.” 


(On Examination.) 

p. 271. **That more than half of our horses 
would be frightened and sway off from the track 
whenever a steam i them, and be- 
come arene and ee “ 
. 272, ‘The horses would run against posts ; 
#P would frequently straddle, one horse one 


side and one the other; * * and the car could): 


not be stopped in season to prevent its crushing 
and breaking their legs,” 

~p. 272. “If the horses were frightened and 
swayed off from the track, they would take the 
car with them.” 

_ p. 278. “A timid woman would be afraid to ride 





;| Watertown 


steel, those marked C were wrought-iron. 
p. 276. The horses will be so frightened that| tensile h of the steel was not in question’ 
they will not be able to do their work ae 
. 290, ‘ Timid people would be 
under that structure with a train of cars and loco- | compression tests 
motive on it.” : _} different thickness, do not admit of direct com. 
p. 291. ‘‘ Women would be afraid, especially if with each other except they show the re. 
them.” ve of these when occupying 
similar , if it was to be determined which 
of these was the strongest for a given place, 
are of special interest at the 





George Law, President of the Eighth and Ninth 
avenue horse-car roads, swore : 

p. 298. ‘*You can’t operate the Sixth avenue | Such deter 
road with horses under the Gilbert Elevated Rail-} present time, when by the introduction of stec! the 
road structure.” same tensile strength is retained by using a thinner 

p. 298. ‘‘As to running a (horse-car) road suc- |} plate than would be necessary if of iron. 
cessfully, you couldn’t do it.” He ‘ 

p- 299. ‘I mean that you could not run horses 
under a structure like that. The effect. would be 
to prevent your running horses under it.” 

p. 314. ‘‘A road cannot be practically operated 
under that (Gilbert) road.” 

Rudolph Ledbetter, Superintendent of the Broad-., 
vores <— avenue ena swore: =. > 

p. 829. ‘The operation of a steam, road, above 
the horse railroad track would stop passengers from 
ee “ 

aco arpe, Joseph B. Bidgood, G. She oe 
Isaac Tahlman, John G. Palmer, and forty-five | - 
other disinterested citizens, swore: 

p 826. ‘‘ That the operation of the Sixth Avenue 
elevated road would prevent the practical running 
of the Sixth Avenue street-cars by horses.” 

Would Theron R. Butler, George Law, Rudol 
Ledbetter, Jacob Sharpe and the forty-eight 
unbiased citizens be surprised 
Sixth avenue’ street railroad is deme, Bon excel- 
lent order at this writing (September, 1380), three 
years after their lugubrious predictions ? 5. 

As all the preceding quotations were made by 
the respective parties in a court of justice, under 
the limitations of their solemn oaths, we must as- 
sume their ignorance of the fact just stated. 

We therefore take the liberty o that the 
stock of the Sixth avenue horse-cars sold in the 
Real Estate Exc , at pee auction, on Ma 
6, 1878 (one month before the opening of the Gil- 
bert Elevated Railway), at 69. 
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after 
Gilbert Elevated Railway) for less 
dred and sixty. 

Gentlemen of the horse-car fraternity, this event- 
ful defiance of, or contempt for, your collective 
affidavits has no doubt distressed you exceedingly, 
and we would condole with you in all sincerity 
were it not that we havea latent suspicion that the 
three first and the forty-nine (disinterested) last 
sworn ——— in the pro rata difference of 
horse-car stock at sixty-nine and the-same at one 
a and sixty.— Railroad Gazette, Oct. 
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THE COMPARATIVE STRENGTH OF BOILER 
PLATE FOR STRAINS OF TENSION AND 
COMPRESSION. 


Much has already been done to ascertain the 
true value of boiler plate for resisting strains of 
tension, but the same attention has not been given 
its compressive h, although it is an impor- 
tant consideration. i may be said to fail in 
two ways, whatever the causes may be that pro- 
duce these results. They fail either by eo epee 
in which case the ultimate tensile strength of the 
metal is overcome, or collapse when the metal: is 
overloaded by compressive strains. If a tension 
plate.may exceptionally receive a load of com- 
pression, its strength, under those circumstances, 


Distinguishing Mark. 





4 








elongation and contraction ot area at fracture. 


should be known. Not much can be learned upon | The value of the specimens for compression follow 
this subject. from . present aut ies | in the same order as for tension, but not in the 
where the crushing strength of wrought-iron is|same ratio. The actual com ve strength of 
variously given from 30,000 to'70,000 Ibs. per square | the iron plate is substanti the computed 
inch. Even if the compressive of iron | strength as found by applying usual formula. 
was in a less confused state we still re-| The necessary ‘‘ constant” n available for 
quire to know the comparative value of the same | a tying the formula in the case of steel, we can 
material for tension.and compression. Such a acomparison between the two specl- 
determination would be of wide i that about the 


mens, acting on the assum 
same difference should exist to their different 
thickness that should exist between ‘two iron 


plates. ; . 
only. They are unable to farther than their! Specimen A1 is 15 cent. thicker than Bi, in 
testi machines allow, ph cannot ee of which, if of iron, it should 7 _ 
torily j compressive strength their cent. — compression. By exper! 
metal. e Clapp & Jones anne caeaiee:| want we Sat case reversed, and Bi is 24 per 
sesaie Oie Sem SO lines tether amine ‘i Bi the perior, Seesahte ae ied degree 

ens for su a 
W aren would ustified in drawing many 
The specimens were in duplicate, one set was conthasieks Gevayinerel practice frome, so fom Sons. 


‘The | the results should be as — 
wie of what may be expected when te subject thor- 


plication. 
Bridge engineers uire the same ialeeumtion: 
Iron and steel manufacturers are very I 


i 


tests y 
- to iron in tensile 
in com- 







: of i? a Howard, 4 
covered a larger part of the ee preci strength.—vames Beja ses 











THE VOLUME OF WATER IN SATURATED| vegetable decomposition held in solution in the| the ordinance, which was vetoed by the Mayor. 


ROCKS. 





The following table shows the weight and vol- 
ume of water contained in several well-known 
rocks when saturated. The saturation is not under 
an receiver. 
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absorbed (2 
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tity 


Name of Stone. | 


2 


as 


With 

like rocks there do exist great natural caverns, 
that even in clayey beds there are alternating 
bands of sand and gravel, capable of receiving a 


é 


considerable quantity of water, communicating | portion of 


with the service, and sometimes down to 
immense depths, there can be no doubt whatever; 
ee ea certain that in some of them, at 
any rate, 
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water. Such caverns often run to 


ton, in Derbyshire, and in that of the Nicojack 
Cave, in Georgia, U. 8., on the Tennessee River, 
where a waterfall occurs at a distance of three 


| miles under ground (Edin. Phil. Jour. 1,426). When 


such streams emerge to daylight, we have the 
pan in nee as 3 an cavern of the 
aucheros, in the valley o ipe, in Cumana, 
described by Humboldt; in the celebrated foun- 
tain of Vaucluse, which issues as a considerable 
stream from the cave at the foot of a perpendicular 
limestone cliff; and in a number of caves in 
Carniola and Illyria where ‘* almost every lake or 
river has a subterraueous source, and often a sub- 
terraneous exit The Laibach River rises twice 
from the limestone rock, and is twice again 
swallowed up by the earth before it makes its final 
appearance (Davy). The rivers Sarapa and Blanco, 
which flow from the lake of Yojoa, in Honduras, 
both enter subterranean channels, through which, 
having passed—in the one case a mile, in the other 
a mile and a half—under ground, they reappear.” 
—Humber’s Treatise on Water Supply. 
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THE PUBLIC LANDS. 





WASHINGTON, Oct. 1. 

Commissioner Williamson, of the General Land 
Office, in his annual report, recommends a con- 
siderable increase both in the force for the office 
and in the salaries of some of his assistants. Men 
|of legal education and mature judgment cannot 
be procured for the salaries allowed at present. 

There were surveyed during the fiscal year ending 
June 30, 1880, 15,699,253 acres of public lands, and 
652,151 acres of peas land claims. The great 
increase of 725,347 acres is attributed to the opera- 
tion of the act of March 3, 1879, which led to a 
great increase in the number of applications by 
private individuals for public surveys. 


Disposals of public lands during the year: 
No. of acres. 
Cs ii i aa ip 5S: gids Sk. «cig ELE E AOS 859,740 
EE ia cne 4 cap Fos ccesrinst ancats nas 6,045,570 
Timber culture entries.................--.. cess cee 2,193,184 
RUD eh ch cckvacends. | “jtneextnn 1,280 
Locations with county land warrants...... 88,522 
Swamp lands a Pe Ost woe ches i<v isan 3,757,888 
cert for railroad purposes........... .... 1,157,357 


The total area of public lands surveyed from the 
— of surveying operations =" the close 
of last year is shown to be 752,557,195 acres, leav- 
ing an estimated area yet unsurveyed of 1,062,231,- 
acres. 


GENERAL INTELLIGENCE. 


a” We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 








GAS AND WATER. 
The formal opening of the Owen Sound, Ont., water- 


to the fact that in limestones and | works took place on the 20th. Messrs. Parker & Nother 


to commence upon a pub- 

sinking an artesian well for the 

y comprised in the First Ward. The 
contract was to be let this week. 


Eight bids for pipe, etc., for the Nashville, Tenn., 
oe ee: & advertisement 
on 


of the 9th, were | j, 


— = — ~ — = —cenerereee 


| Sociy betel was then —— y —— sidered. The 
| majorit. ng go ‘to get a better hold.’ Contempo- 
ceaneualy, E. Prince, engineer and capitalist, offers “te 
| build water-worksfor private consumers without any 
| contract from thecity. Some of the aldermen refused to 
| allow the offer to be read, but it was finally read and re- 
| ferred. Then Messrs. Bull sue the city for $25,000 
| damages on their 80-year contract, the city not having 

pe anything for water for several months. The City 
| Council is popularly denominated ‘the Circus’ and is 
| said by amateurs to beat Barnums’ greatest show on 


ELECTRICITY. 


The signal service has just completed a transconti- 
| nental military telegraph line from Bismarck, Dakota, to 
| Dayton, Washington territory. It crosses the Rocky 
Mountains by Sohon Pass, over the Mullane road. 
In tothe block system, the Chicago Times cf 
the says: “A test operation of this system, as 
erected by the Union Electric Signal Company, will be 
;made on the Chicago, Burlington & Quincy road on 
y, Oct. 29. A special train with the invited guests 
will leave the Chicago depot at 11. m. of that day, 
| and will return in the afternoon. The system already 
erected protects about 13 miles of track. It is entirely 
automatic.” 
oo 


STREETS, DRAINAGE, ETC. 


Some time the executive committee of the Citizens? 
| Association o' saree appointed a sub-committee to 
| consider the subject of house drainage. That committee 
consisted of Frederick Baumann, James R. Willett, and 
Bryan Lathrop. After considerable investigation ard 
prolonged deliberation the coumittee has embodied its 
ideas in a report, of which the following is a brief sum- 
mary of the recommendations made : 

1. Concrete the ground under the entire building. 

2. Ventilate the main cewers by a perforated cover on 
every man-hole. 

3. Every house to have a cast-iron soil pipe, not less 
than four inches in diameter and one-quarter inch in 
thickness, tarred inside and outside, running from sewir 
to roof, without a trap, accessible for inspection throug! - 
out its entire length, and with as great a fall as possible ; 
the openings for waste and soil aa sae in the house walls 
to bp banger than the ages to allow for settling. 

4. Every sink, wash-basin, bath-tub, and water-closet 
(except the “‘ trapless ” closets) to be trapped 

5. Every trap to be ventilated from its hi 
into a pipe rupning out above the roof, and discon 
from soil 


pe. 

6. Joints in iron pipes to be leaded and caulked ti rust 
joints. Joints between iron and lead pipes to be made 
with tinned iron cr brass ferules, soldered. 

ve pa Nrgeee | to oe — of the house wher- 
ever = » venti y a special pipe. 

8. Water-closets to connect with the outer air by a 
window or light shaft, and to have a ventilating flue. 

9. Avoid pan-closets, and use hopper or improved 





point 
nected 


10. On the upper floors each water-closet to be flushed 
from a separate tank through a pipe not less than one 
and uarter inch in diameter. 

11. Catch-basins to be periodically cleaned by the city 
authorities. 

Sanitary Legislation.—It is the custom of all cities to 
control, = municipal ordinance and by supervision, 
matters affecting the public health. Nothing can moie 
peseetty come within the scope of municipal jegislation 

han measures regulating house drainage, in order to 
pore as far as possible, the read cf 
ee diseases. It is ob = oe 

utions obligatory upon people, as ther 
ediceay Gupunte on the general use of them, and it is 
to the interest of all that they should be universally 
adopted. Your committee, therefore, recommend that 
a 

em! < m: m o oregot 

recommendations, as follows: oe 

1. That every house which shall be connected with 
the city sewers, after this ordinance goes 

four inches 


sball have a continuous pipe of not less 
nside diameter, running from the street sewer to at 
least two feet above the roof of the house, without any 
; the opening at the 
soil pipe, to a for 


settling. 
earn Se awe neog be some who will prefer to use 
a trap on the house drain or soil pipe, tis vent may 


in that case be made independent of the house inage, 
ae ee ee any conatie 


every sink, basin, buth-tub and water-closet (except 


a vent 


to be trapped, and every trap to 
een 
iron to be leaded and caulked or 


= oe tne 


outer 


oe 


E 
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break of bulk to Montauk Point. er. 
elevators and storehouses will be and it 
claimed that one day’s sail will 
tween this city and Liverpool. 
Mr. Vanderbilt’s tusiness abroad has 
fully for the details of this en 


| 


et 
ies 


steamers contracted for with some build 
and four of these vessels, built for the New York Cen‘ 
Railroad traffic, will be ready to sail to this country for 


cargoes of freight early next spring. 


The Dallas (Tex.) Herald says of the a on the 
Texas & Pacific road, in the cafions of Palo Pinto Creek: 
“There are five of these bridges, all within the f 
a mile, and their construction calls for the best of skill 
and a vast deal of lumber, The first of these bridges is 
800 feet in length, 35 feet high, with si: e 
The second 1s 1, feet long, 50 feet high, 
deck trestle. The third 600 feet long, 90 feet high, with 
triple deck trestle, and the fourth and fifth, each of 
which are 500 feet long, 80 to 90 feet high, with triple 
deck trestle. These five bri will require two 
million feet of lumber. The con Jones, Cowen 


& Knowlton, have 200 men and 30 teams working day 
and night in the construction of these bri 
and locomotive h ts are used to give light, and 
the timbers are h by steam machi 
hoists 100,000 feet of lumber a day. l 
be completed about the 15th proximo, when track-lay- 
ing will be resumed and pushed forward as rapidly as 
possible, with the intention of reach 
City. The third division of 


» which 


100 Sear head of Fort 
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miles of 
Mila 


Pacific R. R. westinem 





with ‘a capital of $1,500,000. 
gauge, and is to run from this city west to 
the State line. The new company will have three routes 


Worth has been located, and the contract for grading | in view beyond the Cole County line, one running to 
will be Jet as soon as General Dodge arrives from the | Clinton, Henry County, and Butler, Bates County; one 
north, which will be within the next few da From | by the way of Versailles, in Morgan County to Warsaw, 
this time forward track-laying will be ed at the ton County; and one striking south of High Point, 
rate of two miles a day, so as to reach El Paso on Jan. | in Moniteau County, crossing the Osage 20 south- 
1, 1881.” west of Versailles, thence on to Springfield, Mo. The 
SNe PROT -eres route to be selected, however, will depend a good deal 

RAILROADS. on the amount of encouragement received from the dif- 


The Erie Railroad vay has tried as an experi- 
ment lighting cars with gas. If it proves successful it 
will be generally adopted on that road. 

Articles of incorporation of the Horicon & Berlin 
Railway were filed in the Secretary of State’s office, 
Madison, Wis., Oct. 20. Capital stock $500,000. 

A dispatch from Detroit, dated the 24th, says: 
‘*Ground was broken Thursday at Binghamton for the 
Delaware, Lackawanna & Western extension, by I. N. 
Smith and J. D. Ripley, the contractors.” 


The Canada Pacific Beker contract has finally 
been signed by all the parties interested, but the terms 
are not to be made public until after ratification by the 
Dominion Parliament at the ensuing on. 

Up to the 25th inst., fourteen miles of iron had been 
laid on the Chi and Paeifie extension of the Chicago, 
Milwaukee & St. Paul Railway. is being 
ballasted and put in first-class order as fast as possible. 


San ANTONIO, Tex., Oct. 23.—Work will be com- 
menced in afew days on the extension of the Inter- 
national Railway south of this city to the Rio Grande. 
Work will also be commenced very shortly on the ex- 
tensicn of the Galveston, Harris & San Antonio 
Railroad, westward on the Southern ific line. 

Engineer Delano has instructioas to prepare for a pre- 
liminary survey of aroad torun from Watertown, Dako- 
ta, the present terminus of one of the spurs of the Chicago 
and Northwestern, to Fa and down the west side of 
the Red River to Grand Forks, and thence to the Pem- 
bina mountains. The St. Paul, Minneapolis & Mani- 
toba folks are also preparing to survey a line from 
Grank Forks to Pembina. 

Tne surveyors for the branch of the Northern Pacific 
southwest of Fargo to the James River are at Fargo, all 
ready to start on the work as soon as the cold snap sub- 
sides. Surveyors are now in the field locating a line for 
the extension of the Casselton branch beyond Goose 
River to a junction with the t bend of the Canada 
Pacific. The extension will built to the Manitoba 
border next year. 

A railroad is projected to connect Antioch and La- 
grangeville, Cal., a distance of 165 miles. It is to bea 
single-track road on the James patent. The cost of con- 
struction per mile is estimated at $1,200; entire cost, 
$198,000; equipment, $82,800; estimated earnings for 
six months, ,000; working expenses, $60,000. The 
road will be built in the interest of the farmers of the 
great plains, and if successful will revolutionize them by 
eroviding a cheap and certain outlet to the sea. 


SPRINGFIELD, Ill, Oct. 21.—Articles of incorporation 
of the Geriagtios. St. Louis & Louisville Railroad Com- 
ed to-day in the office of the 


road from 


is located at Chicago, 
Piord Wiloon, David Titties 
directors consists of ci 
and L. W. Shepherd, of Springfield ; Edwin C. Rice, St. 
Louis ; St. John Boyle, Louisville ; James H. Wilson, 
Boston ; Jonathan Merriam, Tazewell County ; Robert 
M. Van Dosen, Hi ; A. G. Hi , Greenville ; H. 
P. Buxton, Carlyle, and Thomas B. eedies, Nashville. 


; Stark, . 
Navigation Company, and Charles E. Smith, ex-Presi- 
dent of the Reading Railroaa Company, arrived here 
last evening by special train on a ee tae of 
their road and its properties. It is w that the 
visit of these gentlemen has more direct refe: to 
some proposed extensions and connections, the 

ter and extent of which are not eo, All that 
is certainly known is thet a new is to be built from 
Prospect, on their Chautauqua Lake division, to the 
City of Buffalo. ‘ 


| Missouri & 
inst. successfu 
a gy 
Pee vall, 
Total 
: nd 
space o 
trestle. 
ith double- | Chicago 
Torches 
wil 
be Calied 
d 1 
Ren 


ferent points on the lines pro The parties to the 


new ente are now making arran mts to pur- 
chase the old grade of the Jefferson pA Lebanon & 
8. W. Railroad Comany from Jefferson City to the Cole 


County line and work will commence at an early day.” 
eee 
RIVERS AND HARBORS. 


A report says that M. DeLesseps assures President 


Cervera of Panama that within a brief time the financial 
questions of the canal will be arranged, and the 
mencement of the work will follow immediately after. 


eee 


CONTRACTING, MISCELLANEOUS, ETC. 
The debt of New York City is $137,279,420. 


The National Board of Health Sent $325,830 last | p 


year, of which $58,011 was for sa 


Messrs. Bolckow, Vaughan & Co., on the 20th inst. 
commenced converting Cleveland iron 
Gilehrist & Thomas principle. 
ported successful. 


Messrs. McManus & Sons, of Memramcook, Westmore- 
land County, N. B., have been awarded the contract at 
$57,000 for the construc 
the Dominion Penitentiary at Dorchester, N. B. 


The conference of surveyors general of the western 
states and territories, called by Commissioner William- 
son, was organized at Salt Lake City on the 6th. We 
have written the Commissioner for a report of the con- 
ference, which, when we obtain it, we will publish. 
Nevada, California, Arizona, Idaho, Oregon, Washing- 
ton, Montana, Utah, ne Dakota and 
being represented. It is ho; to arrive by discussion 
at an sees touching the needed reforms in land 
laws and systems of surveying. 

It is said that pencil drawings may be 
faceable by this simple process : Sligh 
of ordinary drawing paper, then place 
the surface of a solution of white rosin in alcohol, leav- 
it there long enough to become 
rward dry it in a current of air. 


The experiment is re- 
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in this way has a very smooth surface. In to Sa 
the drawing the paper tote be spenees 62 Ea arn 
This me' may useful for the tion of 
plans or other when the want of time or any 
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however, is to brush over the back of the con- 
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Oot. 30, 1886. 
and heated takes twelve to fifteen hours. ~ 
in a stove, where the of soda acetate are redis. 

and they are ready for fresh use. The 
claimed for this system are: No necessity of 


warmers every two or three hours, or of main. 
taining numerous yés to attend oe an 
economy in cost of , ote, 

was 
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Friday Morning, Oct. 29, 1880. 
CEMENT.—Quotations for Portland continue un- 
changed, at $2.70@$3, ex ship. At this late pe- 


com- |Tiod there few arrivals, and these have been 
placed. Owing to over-imports early in the 
season there are stacks in store. 
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Lime.—During the past few weeks this market 
has undergone but slight changes. The demand 
remains steady, the supply finding ready sale. To 
the following prices add 25c. for yard rates. 

Tron Ratts.—The business in this line has been 
tardy during the past week, the prices remaining 
with but little change. 

Standard sections, iron, Forei a 
at New York. een. 4 

‘ American, $46 at will. 

Standard sections steel, Foreign $59 at New 
York. ; r 

American at mills, $65. 

Pig-Iron.—Scotch $21 @ $24, at New York, ac- 
cording to brands. Eglinton, Glengarnock, Carn- 
broe, Gartsherrie, Coltness, Shotts, English, Mid- 
dlesboro, $18 @ $22, according to brand and grade. 
American quoted at $23 at furnace, for No. 1; $21 
for No. 2; $18 for Grey Forge. Bar-iron 2c. to 24¢c. 
per pound. Angles, beams, shapes, 23{c. to 4c., 
according to specifications. 

Oxp Rats.—T’s, $25; Double Heads, $27. The 
demand seems to be increasing. 

CopprEr.—About 150,000 pounds of Lake Superior 
have been sold during the week at 185;@18%c. 
The market is steady. 


eet eee weer eet eeeweeree 








ons 


Nov. 6, 1880. 


ane Saw 8. 


ENGINEERING ee 


Tribune Building, 
GEO. H. FROST, Proprietor. 


SATURDAY, NOVEMBER 6 6, 1880. 


THE illustration (Fig. 8) ¢ on page 363, are 
grade of tunnel proposed by Mr. O. B. Dowd, is 
shown ‘“‘ wrong side up.” Our readers will please 
to “make a note on’t” accordingly. 


—_——< oe 

At the 114th regular meeting of the Western 
Society of Engineers, held Nov. 3, at Room 63, 
Honoré Building, Chicago, a paper by Mr. John 
Zellweger, entitled ‘‘ Effect of Wind on Bridge 
Trusses,” was read. We may state here that all 
papers read before this society are published in the 
American Engineer, published monthly at 182 
Dearborn street, Chicago, Ill., at $2 per year. 


——__—e—__— 

A SIGNIFICANT sign of the general prosperity of 
this continent is to be found in the fact that it 
seems almost impossible to supply the demand for 
labor on the part of the Southern railroad com- 
panies. Applications for large working forces are 
constantly received at Castle Garden, and quite a 
large number of immigrants are now being sent 
South, instead of being directed to the mining dis- 
tricts of the West. 

0 


THE NEW YORK UNDERGROUND RAILWAY. 


It now seems that a railroad under Broadway 
will be built during the coming three years. The 
scheme has been before the public for decades, and 
it has only now obtained its firm footing after over- 
coming the ridicule of the masses, the suspicion of 
capitalists and the condemnation of would-be 
scientists. The present corporation is known as 
the New York Underground Railway Company, 
General Geo. B. McClellan being President; Messrs. 
E. A. Quintard, Andrew Gilsey, J. T. Howard, R. 
Sewell, Douglass Campbell, James F. Pierce, and 
J. F. Ruggle, Directors, and Herbert N. Curtis, 
Secretary. The Chief Engineer of the road is Mr. 
Walter J. Morris, and it is from his designs and 
under his direction that the road will be built. 

The road will be about seven miles long, and it 
will extend from South Ferry along the eastern 
side of the Battery to Broadway and Bowling 
Green, and thence up Broadway under Union 
Square to Madison Square, thence to Forty-second 
street, and lastly to Harlem. If possible a con- 
nection will be made at Forty-second street with 
the New York Central road for the remaining 
distance, but should this scheme prove abor- 
tive, the road will be extended on the un- 
derground principle to about One Hundredth 
street, and by an elevated road from there 
to Harlem. Preparations are also made for branch 
roads, in the lower part cf the city, to extend to 
each river. These are a: present only designed for 
freight purposes, and should they prove of suffi- 
cient utility a system will be inaugurated for the 
uptown districts. Should the United States Inter- 
national Exhibition of 1883 be held at the Manhat- 
tan Park site, a branch road will be built from the 


be completed by the spring of 1883. 

It is proposed to construct two parallel single 
track tunnels, the clear width of each being twelve 
feet and seven inches, and the height from the top 
of the rail to the crown of the arch fifteen feet. 
The normal shape of the tunnels will be vertical 


New York City.) 





distance a ere of sien is Panacea iat from 

Fourteenth street to the upper terminus rock is 

struck ; these will require very little or no artificial | 
foundation. The walls of the tunnel will vary in | 
thickness according to circumstances — being 

heavier in treacherous material than in sure. The 

dividing wall will be abut three feet thick, and 

large apertures—fitted with doors or iron shutters 

—will be built at about every twenty or thirty 

feet. 

The entire exterior surface of the tunnel will be 
coated with a layer of German asphalte from one- 
half to one inch in thickness, so that it may be ab- 
solutely impervious to water. The interior surface 
will be covered with a hard white finish similar to 
that used in buildings, 

The whole work will be below the gas and water 
pipes of the city, and all large sewers encountered 
will be divided and run on both sides; where a 
sewer iscut it will be dropped and carried 
out at a proper grade. The sewers, wherever in- 
terfered with, will be improved both in construc- 
tion and drainage qualities, and an opportunity 
will be given the city to put in new or additional 
ones at a much reduced cost. 

The grade of the road will conform as nearly as 
possible with that of the streets under which it 
passes, and in only a few instances will it be more 
than eight feet below the surface—the greatest 
depth will occur between Thirty-fourth and Forty- 
second streets, where it will be about forty feet. 
The average depth of the top of the rail below the 
surface will be about twenty-one feet, and the 
average depth of the platform of the stations 
eighteen feet. This will be much less than the aver- 
age height of the elevated roads above ground. The 
track will be standard gauge, four feet ‘eight and 
one-half inches, resting upon creosoted ties. 
Owing to the dry atmosphere and almost uniform 
temperature, it is calculated that these ties will 
wear two or three times longer than if on the sur- 
face. The rails will be laid with touching ends 
which will not only save the hurtful battering, 
but will also increase the comfort of the passengers 
and decrease the wear and tear of the rolling 
stock. 

The cars will be of two classes—those with doors 
opening in the sides and those with doors in the 
ends—and the fare will be five cents, except for 
the end cars, in which, as their construction per- 
mits of a larger and more comfortable seat, the 
rate will be a little higher. They will be very 
similar in finish to those on the Metropolitan 
Elevated Road. 

Sixty-ton engines will be used and will draw 
trains of from ten to fourteen cars, according to 
the demand, As the foundations will be of suf- 
ficient strength to permit the use of locomotives of 
this size, a considerable reduction will be made in 
the running expenses as compared with the ele- 
vated roads. 

The stations will be from three to five hundred 
feet long, with platforms fourteen feet wide in 
the centre and gradually narrowing toward the 
ends. Above the platforms the stations will be 
from fifteen to twenty feet in height, with egress 
and ingress passage ways sixteen feet in width. 
The following stations have been selected : South 
Ferry, Wall street, City Hall Park, Leonard street, 
Prince street, Astor Place, Union Park, Madison 
Square, Thirty-fourth, Forty-second, Fifty-first 
and Fifty-ninth streets ; and on Madison avenue at 


‘Thirty-fourth and Forty-second streets. 


The stations, cars and tunnel will be lighted 
with electricity. 
One of the most important problems connected 


-with the tunnel, and one on which a final success 


will almost entirely depend, is that of ventilation. 


completion, and has not yet been solved in a man- 
ner satisfactory to the traveling public. This 
whole subject resolves itself into a system which 
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The locomotives onthis road will consume 
their own smoke and condense their own steam, 
and will be so arranged with a projecting flange 


jabout the pilot house as to force out a certain 


volume of air in advance of the train, and by the 
partial vacuum thus created draw in air in the rear 
of the train. Air shafts over one hundred feet in 
height will be placed at the stations, and shorter 
ones extending only to the surface will be located 
at frequent intervals along the line. It is thought 
that by this arrangement the air will be completely 
renewed by the passing of each third train. 

If, during very cold weather, too much air should 
be admitted, the apertures in the centre wall will 
be opened, when a circulation will be formed be- 
tween the two tunnels and a uniform temperature 
maintained. Should this interfere with the venti- 
lation, a system will be devised by which the air 
can be warmed before being admitted to the tunnel, 

In constructing the tunnel, a temporary wooden 
bridge, or floor, of heavy timbers, will be thrown 
across Broadway, and will be supported upon the 
curbs at each side and upon columns at the centre. 
This work will all be done at night, sc that travel 
will not be impeded. Inclines will be formed on such 
of the side streets as may be most advantageous for 
the work, and it is thought fifteen feet will be am- 
ple width for two passage ways for teams and ma- 
terials, and one for men. The work of excavating 
under the street will be carried forward as rapidly 
as possible. Gas and water mains will not be in- 
terfered with. 

The method of construction will necessitate an 
entire new paving for all streets passed under 
or distributed, and new sewers wherever met. 
This will be done by the company, and some con- 
ception may be formed of the pecuniary advan- 
tage thus accruing to the city when it is known 
that to pave Broadway costs about five dollars per 
square yard. This part of the work alone will cost 
the company about $1,000,000. 

The road, equipped and ready for operation, will 
cost the company about $2,250,000 per mile. The 
bonds of the road below Fifty-ninth street are re- 
stricted to $2,000,000 per mile. The stock of the 
present company is $10,000,000. No bonds will be 
offered in this country, the entire amount having 
been placed in Europe, and only about $1,000,000 
worth of stock will be disposed of here. 

The contract for the entire work will probably 
be signed during next week, and work will then 
be commenced at Thirty-fourth street, where the 
tunneling will be necessary and where work can 
be prosecuted all winter. As the contract will be 
a@ private one we were unable to obtain any 


figures. 
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PERSONAL. 


Roswell P. Flower has been elected President and 
James W. Hyatt Vice-President of the Danbury & 
Norwalk Railroad Company. 

Col. W. B. Hazen, it is now understood, will be 
appointed Chief Signal Officer to fill the staff va- 
cancy caused by the death of General A, J. Myer, 

John Duff, builder of the Hannibal & St. Jo and 
the Union Pacific railroads, died at Jamaica Plain 
on the 16th ult. of pneumonia. He leaves property 
estimated at $4,000,000. 

Mr. E. McDermott, editor of the London Rail 
road News, the leading railroad paper of Great 
Britain, is in the West prospecting and learning 
the ways of railroading in this country. 

The competition for the proposed monument to 
Victor Emmanuel has been thrown open to sculp- 
tors of all nations. The cost, when completed, is 
not to exceed $1,800,000. Three prizes of $10,000, 
$6,000 and $4,000 are to be given respectively to 
the authors of the three best models, these mudels 
to remain the property of the state. 

The Secretary of the Interior has appointed A, 
B. Nichols the Engineer of the Bureau of Railroad 


Bloom, of New York, as Commissioners to exis 





‘ 
bE 
Eo 
is 
vt 
ee 





PRES DY FRE ie Fee 


372 





ine the recently completed section of the Atlantic 


'& Pacific Railroad from Albuquerque, 52 miles 


westward in New Mexico. The Commissioners are 
directed to meet at Albuquerque to-day, 6th inst. 

According to Act No. 157, of 1879, which was 
passed by the Senate on the 29th ult., no civil or 
topographical engineer, land surveyor or bachelor 
in mathematics, can take charge of a work or 
receive a nomination on a government commis- 
sion without presenting his diploma.—Rio News, 
Oct. 5. 

The death of Charles D. Sanborn, Civil Engi- 
neer, in Colorado, has been announced by tele- 
graph, Oct. 14. He was 24 years of age, and before 
going West filled the position of Division Engineer 
on the extension of the Boston Water-Works 
under Mr. Fteley. He wasa pupil of William E. 
Worthen, and nephew of John Avery, C. E., City 


Hall, N. Y. He was engaged in raising cattle near | 


Colorado Springs. 


The Secretary of State for India has appointed 
the following to bea Board of Visitors for the 
Royal Indian Engineering College, Cooper’s Hill, 
England: Chairman, Sir Richard Temple, G.C.S. 
I, C.LE., D.C.L. Members, Mr. W. H. Barlow, F. 
R.S., President Inst. C.E.; Mr. F. T. Bramwell, 
F.R.S.; Lieut.-Gen. C. H. Dickens, C.S.1., R.A.; 
Sir Barrow H. Ellis, K.C.S.1I.; Mr, J. Fowler, past 
President Inst. C.E.; Dr. C. W. Siemens, D.C.L., 
F.R.S.; Lieut.-Gen. R. Strachey, C.S.1., R.E.; Col. 
H. Yule, C.B., R.E. 


By instructions of the 27th ult,, Col. W. Milnor 
Roberts has been charged with an examination of 
the ports of Pernambuco, Cearé and Maranhao, the 
examination to begin with the first named. The 
purpose is to determine whether or not these ports 
can not be improved at a less cost than the esti- 
mates of Mr. Hawkshaw. Col, Roberts left for 
Pernambuco on the coasting steamer Espirito Santo 
on the 30th ult. He goes without any staff, and 
will receive such aid as may be required from the 
provincial governments in which the three ports 
are located.—Rio News, Oct, 5. 


Mr, Haskin has “‘ gone on with the work until it 
fell through entirely,” and killed a numberof men. 
Since ignorance is no justification for a criminal 
act, Mr. Haskin’s admitted and preéminent ignor- 
ance and incapacity cannot be put in justification 
of conducting a work in a manner which any man 
who had had experience in underground work 
would have known must end in some such disas- 
ter as that which occurred. Should the superin- 
tendent of a fire-damp producing colliery allow the 
gas to accumulate, and send men into it with open 
lights, and thus cause an explosion, destroying 
valuable lives and property, would he justify him- 
self or avoid legal liability by a statement that he 
‘‘is not a scientific engineer,” and that he did not 
know fire-damp would explode, or that he did not 
believe in the safety-lamp made upon the “‘ scien- 
tific theories” of Davy or Stephenson, and meant 
to ‘pay no attention to it,” but would “go 
ahead” till he found out for himself, by the sacri- 
tice of ten or twenty lives, that fire-damp will ex- 
plode and that safety-lamps, even if ‘‘ scientific,” 
are a safeguard ? 

Mr. Haskin’s tunnel is not only a man-trap in 
which other lives will he lost if it be carried on 
according to “ his plan,” but it is an utter and dis- 
graceful failure as a piece of “ practical engineer- 
ing.” The money invested in it has been utterly 
sunk ; for the tunnel could never be carried through 
to a successful completion by Mr. Haskin’s plan of 
doing work. It stands as a monument to the 
thoroughly impracticable theories of a so-called 
* practical engineer,” without knowledge or ex- 
perience, an engineering charlatan, in whom self- 
conceit is so stupendous as to glory in ignorance 
of the very elements of practical engineering.— 
Engineering and Mining Journal. 

The name of the late Professor Rankine, of Glas- 
gow, is associated with abstruse investigations of 
statical and dynamical engineering, and to many 


ENGINEERING NEWS. 


people the publication of the humorous verses by 
| him, some of which were from Blackwood’s Maga- 
| zine, was a surprise. But Rankine was competent 
, for literary work of a different class to his exhaus- 
| tive treatises. He contributed not only to the trans- 
actions of scientific societies, but to periodicals 
and newspapers. Some of his friends have made a 
| Selection of those scattered papers, which will 
shortly be published by Messrs. Charles Griffin & 
|Co. Professor Tait contributes a memoir of his 
| friend, and the printing of the volume will be su- 
| intended by Mr. Miller, who was one of Mr. Ran- 
| kine’s pupils, The book, it is needless to say, will 
| be valuable intrinsically from its information, for 
it represents much of the author’s best work, but 
| it will also be a worthy memorial of a man who, in 
| his line, was without a superior in this country.— 
| The Architect. 

It is to be hoped that Rankine’s first address to 
his class in 1856, on the ‘‘ Harmony of Theory and 
Practice in Mechanics,” will not be omitted from 
| the volume. It has more than a limited or tempo- 
rary interest, for it demonstrates that Macauley was 
not always entitled to be called ‘‘ the omniscient.” 
In the “ History of England” the science of poli- 
tics is compared with the science of mechanics, 

and it is said that ‘if the engineer who has to lift 
a great mass of real granite by the instrumentality 
of real timber and real hemp, should absolutely 
rely on the propositions which he finds in treatises 
on Dynamics,” ruin would follow, and he would 
become ‘‘a far inferior builder to those painted 
barbarians who, though they never heard of the 
parallelogram of forces, managed to pile up Stone- 
henge.” The fallacy of this reasoning is pointed 
out by Rankine. It depends simply on an assumed 





inconsistency between theory and practice. The 
engineer who trusted to an incomplete treatise or 
a pretended mathematician would sooner or later 


find his structurea ruin; but the same result would 
follow if he were not qualified to distinguish be- 
tween good and bad materials and workmanship. 


The successors of the painted barbarians are not 
always infallible, for, as Rankine says, we have 


throughout the country a class of structures in 


which the faults of unscientific design have been 
counteracted by massive strength, good materials 
and careful workmanship, giving a temporary sta. 
bility, but which contain within themselves 
‘*sources of weakness that must inevitably cause 
their destruction within «a limited number of 


years.” —Ibid. 
Prof, Burnham, of Chicago, has, first and last, 
discovered about 900 double stars, besides making, 


within two years, 1,600 measurements of stars 
All but 140 of his discoveries 
have been published, in various catalogues, within 
seven or eight years, including his famous work 


already known. 


with his six-inch Clarke, his Mount Hamilton 


observations, and his work in the Dearborn obser- 
vatory. The magnitude and volume of this work 
are very great. Indeed, it is hardly too much to 
say Mr. Burnham has developed a most important 
specialty in astronomical science, and to-day 
stands at the very head in this department. The 
two Herschels were great star-observers. So was 
the elder Struve, of St. Petersburg. Madler and 
Besvel (famous for his ingenious method of getting 
parallax); Dawes and Sir James South, of Eng- 
land; Secchi at Rome, and Powell, of the Madras 
observatory in India—all, in their day, did a 
creditable work in observing double stars. The 
younger Struve, Dewboski of Italy, and Schia- 


parelli of Milan, Nobille and Ferrari of Naples, 
Seabroke of Rugby, Knott and Hind of London, 


Darrer of Sweden, Flemmarion of Paris, Win- 


necke of Germany, are among the more c 


uous observers beyond the sea. On this side of the 
Atlantic, Hale of Washington, Stone and Howe at 
Cincinnati, and the director of the Morrison ob- 
servatory in Missouri, with Prof. Burnham, repre- 
sent largely this field.ef research. Since the pub- 
lication of the Pulkowa catalogue by the 
younger Struve, in 1850, all the discoveries of 
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double stars (Chicago and Cincinnati excepted), are 
hardly a hundred, to be divided among all the ob- 
servers. Stone and Howe have discovered more 
than two hundred, or three times as many as all 
observers, except Burnham, and the latter inas dis- 
covered nearly five times as many as Stone and 
Howe. 

Prof. Burnham is now engaged (besides bis own 
own work) in correcting the proof sheets of Cham- 
bers’ new edition of the Bedford catalogue. This 
is the catalogue made by Admiral Smythe, and for 
which he received a gold medal from the Roval As- 
tronomical Society, at the hands of Sir J. Airy, the 
then president of the society, the catalogue abcut 
which there has been so great a stir on account of 
its plentiful inaccuracies. That Burnham should 
be practically the reviser of this catalogue is a lit- 
tle remarkable, the exposure of the slouchy meas- 
urements of the admiral having been laid at his 
door, Inthe muddle of the Royal Society Burn- 
ham was quoted, and by one party rather harshly 
handled. Now it is practically this same party 
who invites Burnham to lend his minerometrical 
skill to acorrection of a catalogue whose reliability 


the Chicago observer had dared to question. 
a ee 9 0 


THE AMERICAN INSTITUTE EXHIBITION. 





In our issue of October 2, we gave a brief history 
of the American Institute of this city, from its in- 
ception to the present time, and a description of 
several of the exhibits. At present the displays 
may all be said to be in perfect running order— 
after the usual and unaccountable delays in all 
such undertakings—and, judging from the large 
attendance of visitors, the combined merits seem 
to be fully understood and appreciated. 

THE WHITEHILL ENGINE. 

As stated in our former article, the power re- 
quired by the machinery department is furnished 
by two engines situated in the centre of the eastern 
section of the building. The smaller of these—an 
improved automatic cut-off engine — was manu- 
factured by Robert Whitehill, of Newburgh, 
N. ¥. The cylinder is 12 inches in diameter, 
and the stroke 24 inches. The fly-wheel is 
eight feet in diameter, the face 18 inches 
wide, and the weight 3,900 pounds. A 
common slide valve, with a gridiron back valve, 
controlled by an Allan governor, forms an auto- 
matic cut-off, which is not only extremely sensi- 
tive in regard to a variation in the load, but is also 
absolutely independent of the throttle-valve. Dur- 
ing our visit the throttle-valve was thrown wide 
open, but not the least change could be observed 
in the speed of the fly-wheel. The engine may be 
stopped as readily by moving the governor as the 
throttle-valve. The engine was making about 96 
revolutions per minute. 

The engine is built in a strong, substantial man- 
ner, atid in its mountings and exposed parts no- 
ticeably free from the bane of an engineer’s life— 
polished surfaces ; the ‘‘ finish” being predomin- 
ant. 

Last week, during an accident to the other en- 
gine, this one did the entire work of the depart- 
ment, exerting about 60 H. P. 

BLAKE’S CHALLENGE ROCK BREAKERS, 

The exhibit of the Blake Crusher Company, of 
New Haven, Conn., is directly in the rear of the 
Whitehill Engine, and consists of several sizes of 
their breakers, with a small working model of a 
breaker mounted on wheels, to facilitate moving, 
and which is similar in construction to those now 
in use on the roads in Central Park. The ‘ Chal- 
lenge” is a most decided improvement upon the 
old style of breaker manufactured by this com- 


pany. 

The construction of the machine is shown in the 
engraving, and its operation will be readily under- 
stood. 


The following is a list of the various parts of the 
improved crusher: A A, timber frame; F, main 
frame; J, y; KX, jaw shaft; C, clamps; 
I, cheeks; P P, plates; W N’, main tension 
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pitman rods; M, pitman rod nuts; O O, toggles; S, 
in eccentric shaft; D, fly wheels; L, rubber. 
spring; H, pitman half box; EZ, main pulley. 
A three-sided frame-work of cast-iron, with | 
proad flanged base holding the movable jaw in 
, forms the front part of the machine, 
between the upright convergent jaws of which 
the stone is crushed. 


i 


The jaw shaft is held in place by wrought iron | 


or steel clamps, C’, which serve to sustain part of 
the strain due to crushing in the upper part of the 
jaw space, and also serve as walls thereof, Inthe 
lower part of the three-sided frame or front part of | 
the crusher, and on each side of it, are holes in the | 
casting to receive the main tension rods which | 
connect the front and rear part of the machine. | 
The rear part, B, is called the main toggle block, | 
and is also provided with holes for the tension | 
rods, R R, corresponding to those in the front cast- 
ing. } 

The two parts of the machine are connected by | 
the main steel tension rods, R R, each provided | 
with screw thread and nuts, by which their 
lengths and the jaw opening are readily adjusted 
to crush coarse or fine, as may be desired. 

The front and rear castings are supported on 
parallel timbers, to the under side of which are 








BLAKE CHALLENGE CRUSHER, 


bolted the boxes carrying the main eccentric 
shaft, provided with fly-wheels and pulley. The 
timbers are thus made component parts‘of the 
machine, and take the transverse strain which 
comes upon the pitman connecting the main 
shaft and the toggle joint placed in the rear of the 
movable jaw, and between it and the main toggle 
block, 


Between the broad-flanged bases of the front and 
rear castings, and the timbers on which they rest, 
are placed flat rubber cushions, one-quarter to 
three-eighths of an inch thick. Every revolution 
of the shaft brings the toggles more nearly into 
line, and throws the spring jaw forward ; it is with- 
drawn by the rod provided with rubber spring, L. 
In this way a short reciprocating or vibrating mo- 
tion is communicated to the movable jaw. 

One advantage of this form is that it is sectional. 
The weight. of the heaviest piece in crusher size, 
nine by fifteen inches, is about 2,400 pounds, in- 
stead of nearly 8,000 in the old form. The rigidity 
inseparable from machines with cast-iron frames, 
and which is the cause of frequent breakages, is 
overcome, and the longitudinal as well as trans- 
verse strains are brought upon materials which 
are strong and elastic in comparison with cast-iron. 
The rubber cushions, while offering sufficiently 
great resistance to compression in case of the break- 
age of stone or in doing the normal work of the ma- 
chine, will, in case of the accidental intrusion of 
steel hammers or anything of that kind, be com- 


pressed and so permit a partial revolution of the| that strain safely, he will, besides making an 


fly wheels before coming to a full stop, thus re- | extremely steer et valuable number of| In this connection it may not be out of place to 





C C’, rubber cushion; 7 T 7, toggle | 
;; R, main tension rods; R’ H, pitman; R’, | 
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to which those of the old form were subjected, and SHARPEST ALLOWABLE R. R. CURVE. 
which so often resulted in breakage of important | GUNNISON Crry, Col. Oct. 25, 1880 
parts. The toggles are longer, and of equal length, | byron ENGINEERING NEWS : 

and may be worn indefinitely as compared with | 
those in the old pattern. 


In reply to an inquiry made in the issue of the 
News for t. 25, to the ‘‘ Sharpest Allowable 
The construction of the pitman is such as to ad- a "ys ; 


‘ mre es | Railroad Curve,” I have noticed two communica- 
mit of change of inclination of the toggles, and | tions in the numbers for Oct. 2, and 9, which num- 
consequently of adjustment of the length of stroke | hers have reached me at a late date, owing to dis- 
of the movable jaw. The PE SFOs CF be | tance from post-office, etc. Probably in no part of 
varied between any working limits by means of |our country are sharp curves and heavy grades 
the nuts on the tension rods, and the machine be | used to such extent on main lines as in the State of 
set to crush coarse or fine as may be desired. 


: Colorado, and in these particulars the D. & R. G, 
The company states that thenew formof breaker! R_ doubtless holds preéminence. In many 


has been repeatedly subjected to the tent of a steel places on this road, by means of sharp curves of a 
hammer being thrown between its jaws, when large number of degrees of total curvature, a 
gong ah * high * rate of speed as 300 revolutions grade too heavy to overcome, is surmounted by 
per minute without injury or breakage to any going four or five miles to make an air-line distance 
perk. s of one mile. 

oe ee ee ap coreeran ener sy In passing over the Sangre de Cristo range 

Road missi e ven, the ; ‘ 

Board of Highway Commisssioners of Providence, ere arr bte geo torghechaeinn: be dssed sem 


df é : d scending from the divide, some very sharp curves 
and from eminent engineers and contractors. ion 1 in combination with heavy grades. A 


distance of some 14 miles is consumed is ascending 
the eastern slope of the range to make a distance 
of five miles, the average grade for the whole dis- 
tance being 169 ft. to the mile. The grade in 
places, however, is 211 ft, and for a short distance 
in going through the pass is said to be 310 ft. to 
the mile. 

At the toe of the celebrated ‘* Mule-Shoe Curve ” 
on the east slope of the range, the train sweeps 
around a 32° curve, or a curve with a radius of 
181.4 ft. on quite a heavy grade, for a total curvature 
of not less than 160°. The two heels of the ‘‘ Shoe” 
are but a short distance apart in a horizontal direc- 
tion, but one of them is between 200 ft. and 300 ft, 
higher than the other. 

Beyond Conejos, on the San Juan extension, are 
many long curves of short radii. The writer re, 
grets that he has not data at hand as to the degree 
of curvature, but feels safe in saying that many of 
them are of a greater curvature than 24°, with a 
total curvature in some cases of not less than 220°, 
Trains are hauled around these curves at a speed 
varying from 15 to 25 miles per hour. The grades, 
however, are much lighter than those of sharp 
curves, on the same road in some other parts of 
the State. On the San Juan extension, between 
San Antonio and Toltec Gorge on the Pifios 
Creek are sharp reversed curves connected by short’ 
tangents, the whole curve, or rather the two curves 
taken together, being in the shape of a letter 8S 
much flattened in a vertical direction, the horizon- 
tal distance between the short tangent connecting 
the two portions of the reversed curve and the 
tangents at each end being, in some cases not more 
than 300 ft. 

On the line to Leadville, through the Grand 
Cafion of the Arkansas, trains pass at a high rate 
of speed, over curves which must be as sharp as 
24°, although I have not exact data on this point. 
On a line which was located last summer up the 
Little Cochetopa Creek, as a link in the Gunnison 
extension passing over the Saguache range through 
Marshall Pass, are a succession of seven 24° re- 
versed curves connected by 100-foot tangents, and 
having for the whole distance a 2.8-foot grade, or 
147.8 ft. per mile. This line has since been 
abandoned for the route through Poncha Cafion, 
whose maximum curve is a 20° and maximum 
grade is 4.0 ft. per 100 ft. On that portion 
of Gunnison extension, descending from Mar- 
shall Pass down Marshall Creek into the valley 
of Tomichi, are numerous 24° reversed curves 
combined with very heavy grade. The gauge 
of the D. & R. G. R. R. is 3 ft. Two power- 




































































 GORRESPONDENCE, 
PROBLEM IN HYDRAULICS. 


PHILADELPHIA, Oct. 26, 1880. 
EpIToR ENGINEERING NEWS: 


The following problem has baffled my efforts, 


— 


and I hence take the liberty of asking you to pro- 
pose it in your enterprising paper, in the hope 
that some of your many correspondents may send 
solutions of the same, as well as remarks thereon : 
A triangle whose sides are 5 ft., 12 ft. and 13 ft. 
long, is submerged in water so that the vertex op- 
posite the shortest side is 11 ft. 3 in. below the sur- 
face, that opposite the longest side 8 ft. 4 in., and 
the remaining vertex 7 ft. flin. It is required to 
find the normal water pressure upon the triangle 
and its point of resultant application on the sur- 
face. Yours truly, HyYpRAvLicus. 


THE FORTY-SECOND STREET ARCH. 
New York, Nov, 2, 1880. 
EpitoR ENGINEERING News; 
Under the above heading ‘‘ An Engineer ” writes: 
“Tt seems that earth filling had been carted on 
the freshly-made arch, from under which the 


A properly-designed segmental arch, for instance, 
would nave stood safely.” 

It did seem, from the Coroner’s investigation, 
dumped against one of the haunches. Now, if 
‘ An Engineer” will put in plans and specifica- 
tions for “a properly-designed segmental arch, for 


Marshall Pass, and likewise, I presume, in crossing 
instance,” or an arch which would have stood 


the continental divide of the Pifios range, on the 
San Juan extension. 


speak of some of the altitudes attained by railroads 
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in Colorado. The A., T. & S. Fe crosses the Raton 
Mountains at an elevation of about 9,000 ft. above 
tide. The D. & R. G. at the divide of La Veta Pass 
is 9,339 ft. above the sea. The D., 8S. P. & P. on Keno- 
sha Summit, at the head of Platte Cafion, attains 
an altitude of 10,200 ft., at present the highest 
climb made by the iron steed at any point in North 
America, The same road will cross Alpine Pass 
through a tunnel at an altitude of a little more 
than 11,000 ft. The D. & R.G. will cross the Pifios 
range at an elevation of about 10,000 ft., and the 
Saguache, at Marshall Pass, at 10,797 ft. A line 
located last summer through Monarch Pass of the 
latter range reached an elevation of 11,292 ft. 
J. C. KENNEDY, 
Topographer D. & R. G. R. R. 


_—— 


WASHINGTON SANITARY NOTES. 
WasHINGTON, D. C., Nov. 1, 1880. 
Epitor ENGINEERING NEWS : 

As the general government pays half the ex- 
penses of the District of Columbia, the reports of 
its officers are watched and commented upon by 
the public. Since Lieut. R. L. Hoxie’s report was 
printed in the Evening Star, several citizens have 
written me to touch up Mr. Hoxie upon his plans 
and estimates for the sewerage and water supply. 
In 1878, Lieut. Hoxie recommended that a stand 
pipe be [constructed to supply the high ground. 
After it was put in operation it proved to bea 
failure. I explained to the public, while it was 
under way, that it would not meet the needs of the 
citizens ; this is why private letters are sent me I 
think. 

Lieut. F. V. Greene is Major Twining’s second 
assistant, in charge of streets, pavements and 
roads. Last week I sent you Lieut. Hoxie’s re- 
port, and to-day I mail you Lieut, Greene’s admir- 
able report upon the surface operation of the Dis- 
trict engineering (army) department. Both at 
home and abroad Lieut. Greene has established a 
high reputation for ability by his lately published 
books upon the Russian army, and the present re- 
port is well calculated to sustain that reputation. 
He explains clearly all about the different pave- 
ments in use here, how they are made, and 
which of them, in the light of experience, have 
proved suitable for the conditions of wear and cli- 
Thus the city has 164 miles 

of streets improved or partially improved, in an 
area of 91¢ square miles, and for a population of 
160,000, whose total revenues, including 50 per 
cent. contributed by the general government, 
amount only to $3,300,000 per annum. There are 
in Washington 44 miles of smooth surface pave- 
ment, considerably more than exist on the road- 
ways of all other cities in the world taken together, 
which is certainly creditable to Major Twining’s 
engineering department. 

Lieut. Hoxie, in his recent annual report, recom- 
mends ‘‘a reservoir and National Park ” which ex- 
cites the utmost interest among our public-spirited 
citizens, and revives a project which has been 
cherished for a number of years. He suggests that 
the deep ravine formed by Rock Creek, above 
Georgetown, be turned into a reservoir, and that 
the whole valley or water-shed drained by that 
stream be purchased by the government, in order 
to prevent impurities from running into the reser- 
voir, leaving the reservation to be utilized as a 
** National Park” three miles square. I think such 
a proposition, properly presented to Congress would 
secure the means to carry it out. Lieut. Greene 
makes a suggestion also, to appeal to Congress to 
allow the Commissioners to have the unsightly 
telegraph poles removed and the wires place 
under ground, a measure that will meet 
favor. I want tosay something about drainage 
and water supply before I close. Lieut. Hoxie, in 
charge of drainage and sewerage in the District, 
takes a bright, even rose-colored, view of the sub- 
ject in his report. As Ihave stated before, the 
tax payers of the whole country have to bear half 

of the outlay for its improvements, and it will per- 
haps serve to reassure a great many timorous souls, 


who thought that our beautiful city would become | fective, the cheapest, and in every respect the best 
uninhabitable by the ravages of the fiery and un_| way out of our difficulties. With a great river at 
tamed sewer-gas. The outcry about this matter our doors ready to bear it to the sea, the correct 
has, indeed, been overdone ; past the point of al-| method is to dilute our sewage just as extensively 
lowable eloquence in forcing it on the attention of | as possible and keep it in constant flow. At the 
Congress, to the extent of ‘injuring the reputation | same time this will do the double good of supply- 
of Washington for healthfulness. Lieut. Hoxie is ing the people on high ground with the copious 
not to blame for this ; he light-heartedly assures us and steady water supply they now need, while pro- 
that though man has done little, nature does a | tecting those in low ground from the evils of stag- 
great deal for us in the way of purification, and | nant sewage. This should be urged on the atten- 
many great cities of the world would esteem them- | tion of Congress, in order to get the appropriations, 
selves happy to be as well off in the matter of | C. L, FREEMAN, 

sewerage as we are at the present time. Air and | 
water, those great allies, he assures us, are always | 
fighting on our eide, tending to eat up and destroy, | 
and not to spread contagion indefinitely as we are 
prone to imagine them doing. - He instances the 
case of London, where, despite the almost ocean of 
sewage discharged along ~ the banks, ships fill 
their casks for long voyages from the Thames, con- 





KELLY’S STEAM DAMPER REGULATOR. 


No boiler should be without a good automatic damper 
regulator. It isas necessary to the proper running of a 
boiler as a governor is to a steam engine. The absolute 

of a governor to control the working of an 
engine is universally admitted, and this control cannot 
with safety or economy be entrusted to or be effected 











KELLY’S STEAM DAMPER REGULATOR. 


fident that the water will purify itself in its own | by hand. Now, if it is essential that the admission of 
alembic, and come out clear and sweet. He does | steam to theengine be automatically regulated, is it not 
not know, perhaps, that the inhabitants of London | of equal importance that its generation be automati- 
are alarmed about impure water. He might have | “lly regulated, in precise accordance with the demand ! 


cited the observation to the same effect which we The engine governor can throttle or cut off the admis 
‘ . | sion of steam to the engine when there is a sufficient 
have elsewhere seen, that few impurities being of | supply in the boiler. But it cannot increase the supply 
the same specific gravity as water, they must) o¢ steam. It cannot open the damper. It is the office of 
either rise to the surface, where they are rapidly | the Damper Regulater to open and shut the damper at 


oxygenated (burned up), or sink to the bottom, | the proper time, and thus keep a uniform pressure ir 
where they are out of the way of doing harm. | the boiler. It is therefore ebvious that the boiler should 


This is why, among other things, swimmers in ap- 
parently filthy water come to little or no harm, 
but emerge really cleaned by the bath. Even in 


regard to our horror, the mud flats in the Poto-| 


mac, the engineer has a reassuring case in point, 
says he: ‘‘ The Craigentinny Meadows near Edin- 
burgh, Scotland, were used as a sewage farm, 
that is, irrigated with the flow from the drains of 
that unsavory city.” To come nearer home, we are 
told that our flats are not to be touched this year, 
not even the appropriation ($50,000) made by Con- 
gress for the neglected Washington harbor. I will 
explain :, By a piece of red-tapeism it has been de- 
cided that because this occurs in the River and 
Harbor Bill not a dollar can be expended in a way 
that will bring about sanitary improvement, as 
distinguished from the increase of mere commer- 
cial facilities. Therefore, as there is some differ- 
ence, we cannot tell why, in favor of floating the 
excavated detritus, which Lieut. Hoxie tells us 
makes an excellent disinfectant, down the river 
somewhere instead of dumping it on the flats near 
at hand, the former course has been promptly 
adopted. As we cannot control the inscrutible 
workings of official decisions, Lieut. Hoxie’s argu- 
ment is our only solace at present. Above all, we 
compliment him on his sensible conclusion that 


have a governor of its own to regulate the air supply 
(and consequently the combustion) in direct proportion 
to the steam demand, and keep it at a constant pressure 
and thus ‘sid the engine governor in its work of economy. 
By checking the draft in the flue, instead of opening 
the furnace door and leaving the damper wide open, as 
is often the case, and allowing the cold air to mingle 
with the gases in the furnace and to carry them up the 
chimney without being properly consumed, economy in 
fuel will undoubtedly be obtained. 
Again, by checking the fire at. the proper time, the 
overheating of the grate bars and the boiler plate is 
avoided, and frequent repairs rendered unnecessary. Ex- 


check the combustion in the furnace when the pressure 
in the boiler exceeds that at which the machine is set.. 
It is claimed that Kelly’s Damper Regulator, here illus- 
trated, is perfectly reliable, and that when once set it. 
will act as a check on the safety valve and steam gauge,. 
and indicate when they are out of order. It is very 
simple in construction. There are two rubber dia- 
phragms used, which are simply circular pieces of three- 


“formed” in a mold, and as the motion of each dia- 
phragm is very slight, there is but little liability to wear. 
In any event, it is but the work of a few minutes to re- 


place them. eee very sensitive, 
being made on the asa scale beam, the 


increased water supply is the shortest, the most ef- ' pivots being of steel-and “ knife-edged.” It. is claimed 














to be mora powerful than any other regulator of 
same size, a8, from the design, there is less loss by 
tion, and greater power can be obtained from the 
sure of the steam in tha bowler than from the 
weight of a fixed quantity of water, as is 
made use of. It is claimed that they are constructed in 
astrong, simple, durable and workmanlike manner, and 
every one fully tested before leaving the works. They 
can be easily attached to any boiler. 

In the United States a patent has been allowed on the 
above improvement in Steam Damper Regulators, also 
ip Great Britain, France and Germany. These Damper 
Regulators are manufactured solely by Wm. E. Kelly, 
New Brunswick, N. J., who will give any further de- 
sired information. 


ENGINEERS’ SOCIETIES, 


The Reiesiee MANES Of Ebgincering Societies ate reamed 
after the summer vacation. e shall be pleased to receive 


of such and also as —— 
of same as can be furn by the Secretaries the 
Societies. We wish to codperate in the efforts now being | 
made in many parts of the country to advance the interests 
of the profession through these Associations. 


AMERICAN SOCIELY OF CIVIL ENGINEERS. | 


At the meeting of the American Society of Civil | 
Engineers, held at 104 East Twentieth street, on | 
Wednesday evening, the 3d inst., the following 
were elected officers for the year beginning at that 
date : 

For President, James B. Francis. 

Seeioct at tr ne Octave Chanute, Ashbel 
Welch. 

For Secretary and Librarian, John Bogart. 

For Treasurer, J. James R. Croes. 

For Directors, C. Vandervoort Smith, Joseph P. 
Davis. D. J. Whittemore, G. Bouscaren, William 
H. Paine. 

The following were elected members at the 
meeting of Oct. 6: 


if 











George Hume Simpson, City . Terre 
Haute, Ind.; William Williams Walker, General 
Superintendent St Louis, Hannibal & Keokuk 
canara capita seneasar enioad, ‘Sheen, 

were 3 08. 
Ellis Brown, Jr., Assistant rt, Manhattan 
Railway Company, New York; G. Frederic P. Day, 


First Assistant Engineer, Fitchburg i 
ste Railroad, 
The annual meeting will be held on the 17th inst. 
—-_ oo0 —— 


MECHANICAL ENGINEERS 


The first annual meeting of the American coos 
of Mechanical Engineers was opened on the 4 
inst., in the Union e Club tre, with Prof. 
R. H. Thurston, of Stevens Institute, aes 
Some seventy-five members attended. earlier 

ied 


part of the afternoon session was occupi 
with eaete’ yore: the treasurer’s report show- 
ing @ to the society’s account of $2,500, re- 
ceived solely from initiation fees of members, 
while other reports exhibited a general prosperit; 
since the society's formation, pers were 
Sweet, of Syracuse, N. Y., on 
“ Friction as a Factor in Motive Power = 
and 
In. the ning at 
— session was ao nee Mr. 
ep to the Cees and Mr. | 
a on ** cussion 
among the members present followed the reading 
= = paper. The society continued in session on 


on Shige 


ENGINEERS’ CLUB OF ST. LOUIS. 





t o'clock, 
L. H 
of ew 
J. C. Hoad- 
Discussi 


: w had 
July 7th, and 


Laren aaa ae teres 


Mr. Coleman Sellers, of Philadelphia, on | th 
System.” 
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at Sabula Bri the blows having | still seeks to carry out in spite of fate must be at 

at the rate of per minute, driving once and forever abandoned. All pein at- 
pile down continuously about fifteen feet, | tempts to organize commfittees in this interest cr 
hen the wood took fire, some four inches from that interest, to compromise with this set of cred- 
the top of the pile, with a flash. The is that | itors and put off the claims of the other set, to get 
the contin blows made the wood under the the stockholders to do thus and so and the bond- 
ring at the top of the pile very dense, driving the holders to do something else—all these temporiz- 
fibers below it. But as these were not confined by ing undertakings are vanity and folly se long as 
any iron rings they bulged out and moved past | Reading is left to stagger under this unbearable 
other, the friction produced thereby causing the | burden of aes property, a burden grow- 
wood to ignite. The m in charge of the pile | ing bigger and heavier with every passing day. 
driver remarked that in his experience of eight Give up this impossible task of monopolizing the 
years such a thing had never occurred before.— | coal territory and the coal trade of the country to 
(See ENGINEERING News, Page 359, ante.) | begin with, and then a settlement of Reading's 

Gen. Smith also showed a specimen of drift | dedts and difficulties may be effected with some 
wood taken from a clay cut between St. Paul and hope for the future, but until this radical change 
Minneapolis, showing the old bed of the river 107 | is brought about puttering over details is worse 
feet above the t bed of the river, and 37 feet | than useless.— Philadelphia Press. 
above the ruck at St. Anthony's Falls. Discussion | _—— see ee 
took place thereon, and on pile-driving generally. A COMPRESSED AIR ENGINE. 

The subject of tunnels under water was then | 
brought up and discussed by Messrs. Moore, Whit- 
man, Flad, Woodward and Smith. 

On motion, adjourned. 


driver 





The English journals give an account of an ex- 
| periment with an air engine at Woolwich, which 
| affords important suggestions to those contemoplat- 
|ing subterranean communication in large cities. 
| After the engine had received a charge of 100 cubic 
| feet of air, having a pressure of 1.000 pounds to the 
| square inch, it left the Royal Arsenal station on Oct 

6, at 12.22 p. m. fora run to and from Dartford, a 
distance of about 16 miles. Just as the air was ad- 


* 





FRANKLIN R. GOWEN, RECEIVER OF THE 
READING RAILROAD. 


That Mr. Gowen should be able to maintain his 
es ae and - — ati organ |mitted to the cylinder it was heated by a very 
hens Gor wenun te ~ spar ha that eealde met _| small quantity of steam to increase its energy. The 

y POS” | locomotive passed Abbey Wood station at 12.27 p.m. 


wb = able ao i ee) ee | indicating on the pressure-gauge 940 pounds; Bel- 


ae ; | videre station at 12.33, with a pressure of 860 pounds, 

— - : ne aes ” Se > i | and Erith station with a_ pressure of 760 coe 
cece his fertility of 0 his fidel- | Itarrived at Dartford at 12.50 with a store of energy 
ity oan Sale thiboet bu pa nee a rely mistaken | °f 540 pounds pressure. In consequence of waste 
daneiéthenns 1s caees is na ethhaltice te eam incurred by shunting, the return journey began 
Died. aaa ee it cemmehnih eh: ae with a pressure of about 510 pounds. at 1.85 p. m., 
lous a 7 tive iene heen oun and Plumstead station was again reached at 2.10. 
aioe ieee cae fen Geel eed:: 00 sont. eencthent This locomotive, which is not so large as one of our 
— stunted tie tan colneenie of tank Me but <A ordinary street-cars, and weighs only about 10 tous, 
Giada by-i¢: with 0 : on of ae un-| C22 draw a load of 16 tons upa_ moderate incline. 
flinchi “3 a : ee t Copel heroic. | -* ee ge oe air in e oe it does 
None the less, his undertaking never should have not, of course, send out any rush of steam or any 


; noxious gases, and all the noise it makes is very 
- a eet ene es aes ae entered upon, trifling. It can be used with advantage on surface 


The ing idea of Mr. Go to fatal policy railroads; but its sani advanta for under- 
is to secure for Heading the practical control of the 


ground traffic are very obvious. @ locomotive 
anthracite trade of America, by vesting in that was designed by Major Beaumont, of the royal en- 
rship of one-third of the en- 


. gineers, and he calculates that if one of the same 
soc quthnasine toestoang @f the country, and by ex- principle, but of the size of a steam locomotive 
tending its transportation facilities to reach all | eishing 50 tons, were made, it would be the most 
points where the coal is distributed for consump- | ?°W® traction meter sn exutanes. 
tion. This gigant’c scheme is the —— of a See er ere ae 

t mind, but of a mind unfortunately lacking DISPOSAL OF SEWAGE. 
e discipline of business training. Had Mr. Gowen 
been a business man, instead of a professional man,| The magistrates and town council of Glasgow 
lately appointed a deputation to investigate the 


he would have seen, as others have seen, that the 
stupendous project to which he stands committed oo adopted for the treatment of sewage in 
tab ngland. e deputation visited Bradford, 


must inevitably oe a failure. He would have 





seen that to acquire and to carry this vast coal ter- | Leeds, Leicester, London, Windsor, Brighton, 
ritory involves accumula’ costs greater than it | Tottenham, Aylesbury, Coventry, Birmingham 
legitimate trade. Tojand Bolton. In addition they were induced to 


can ever be made to 
capitalize anpeodustie KS 
terest charge upon it w 
poeety in twelve years at the ave’ 

g has been : to pay eee ae 
Reading’s ¢ lands are unp uctive, e 
problem of Reading’s m ment has been to 
make the one productive tenth, in connection with 

e , pay the accumulating costs on the 
whole. Such a problem need only to be plainly 
stated in order to show how ble it is that it 
should ever be solved in the course of ordi fair 
trade. If the company were gold and 
should strike a bonanza, it might ly be done, 
but in mining and marketing coal it cannot be 

means. 


examine the working of Captain Liernur’s pneu- 
matic system at Amsterdam. The deputation ap- 
to have been most impressed with the suc- 
cess of precipitation as a means of facilitating the 
separation of solid impurities. According to the 
report there are several systems of precipitation 
in use, the principal being those in which lime and 
alumina, with or without oxide of iron, were used. 
And there were two distinct methods of working, 
which might be distinguished as the constant and 
the intermittent. In the first the fluid flowed con- 
tinuously, ae its precipitate as it went; in 
the second, a period of Sonate repose was pro- 
vided for the settling of the solid matter. 
deputation came unhesitatingly to the conclusion 
that the latter system was the better of the two. 
It had the ment of great rapidity—an hour’s 
repose oft a clearer effluent than twelve 
hours of flow through a series of tanks or ponds 
the , instead of collec for da 
it weeks, during wh it de 
to a considerable extent, might be 
removed, if desired, every hour; or it might be 
allowed to collect for six, twelve, or twenty-four 
Bradford was the only town where this 
method of treatment had been successfully pursued. 
by lime was the cheapest system of 
and where under favorable 
ly successful in ob- 
a clear effluent. presence of a consid- 
erable amount of free lime in fied sewage was 
jectionable, ly when the efflu- 
introduced into a river abounding with 


im therefore, to treat the 
os Soak war thax ff thas ae coed. te 


oo and put an in- 
ouble the cost of such 
rates Read- 
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reduction of the quantity. They did not approve 
of the use of sulphate of iron (copperas) for this 
reason, that there was always a risk in using it that 
the effluent would become of a rusty color on ex- 
posure to the air. That was never case if the | 
sulphate of the — was used, and therefore | 
the deputation thought that alumino-ferric cake, | 
which consisted of sulphate of alumina with a| 
small quantity of persulphate of iron, was superior | 
to the mixture used at Coventry, and | 
made more cheaply. An admirable mixture of this | 
kind could be produced at very moderate cost | 
from the burnt ‘‘blaes,” immense bings of which 
were to be seen in various suburbs of Glasgow, 
by heating it with sulphuric acid; and another | 
kind of sulphate of alumina, with some sulphate 
of iron, could readily be made by heating the 
bauxite of the north of Ireland with vitriol. One 
important result of the visit to English towns was 
the confirmation of the impression gathered from 
previous experience that sewage precipitation 
works, unless conducted with the greatest care- 
lesstiess, were entirely void of offense to sight 
or smell, and that their proximity had no 
practical influence in disturbing the amenity of a 
residental district. With regard to the disposal 
of the sewage of Glasgow, the intermittent system 
of precipitation as distinguished from the constant | 
flow process is recommended ; but the nature of 
the precipitant to be employed is left for future 
consideration, as the same construction of tanks 
and other apparatus was required for all the 
various systems. All the townsaround Glasgow, 
it was expected, would also be compelled to 
defecate their sewage ; while chemical and other 
works should be compelled to separate, at least, 
the solid matter from their refuse water, and to 
neutralize acid, if present in notable quantity. 
Although there is an abundant supply of water in 
Glasgow, the deputation consider that the use of 
water-closets for public works, factories, jails, 
workhouses, infirmaries and railway stations 


should be forbidden, soas to reduce the quantity immi 


of water-closet sewage now turned into the Clyde. 
Water-closets in small houses should also be dis- 
couraged, and the English tub and pail system 
substituted.—The Architect. 


PUBLIC LANDS OF BRAZIL. 


The following is the text of the bill for the 
survey and settlement of the public lands of Brazil 
introduced into the Chamber of Deputies by the 
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completed, by the withdrawal of the grantee, he 
will lose, ipso facto, a fourth part of the deposited 
guarantee. 

The government is authorized, in exceptional 
circumstances, and in cases of the of lands on 
the frontiers of the empire and on time, to 
advance the expenses of survey, which will be 
effected b — of its choice. 

Art. IIl.—The space of five years is established 
for the registry of settled lands, this being realized 
in districtos de paz [justice of the peace districts 
upon declarations of the 
spective notaries acer wi 
present law. 

A holding which is not registered within the 
time specified will be considered not subsisting, the 
holder retaining only the land which he occupi 
with actual culture or residence, and forfeiting 
that which is found untultivated. 

Inexact declarations will be punished by means 
of fines, to be determined by law; in cases in 
which the fine cannot be executed inst the 
holder, this penalty will be substituted by a pro- 
portional reduction in the holding. 

Art. IV.—The government in the ions 
which it shall enact, shall provide the means for 
the organization of a map of cultivated and un- 
cultivated lands, and should publish annually a 
register of each, to which reference shall be made 
in one or more archive letters, 

Art V.—Foreigners who are established on lands 
obtained by ase or lease shall be naturalized 
at once if such be their wish. 

Art. VI.—The product of the sale and lease of 
lands and the legal office fees shall be applied ex- 
clusively : 1st, to the demarkation of private and 

ublic domains and the subsequent survey and 

ivision of vnsettled lands ; 2nd, to the construc- 
tion of colonial roads, and the acquisition of lands 
lying along railways and roads already constructed 
or under construction, or of navi rivers, to be 
ceded by sale to immigrants and as other aids to 
tion.. 

Should this specified product, however, be in- 
sufficient for the expenses to which it is destined 
the government will annually ask for the credits 
necessary to meet these expenditures. 

Art. VII.—The government will ; 
without additional expense, the bureau of lands 
and colonization, specially confiding to it the im- 
mediate execution of the service of the survey and 
sale of unsettled lands, and of the map. 

Art. VIII.—All dispositions to the contrary are 
hereby revoked. 


ietors before the re- 
this service by the 





Minister of iculture on the 22nd of September. 

The General Assembly resolves : 

ARTICLE I.—Law No, 601 of the 18th of Sep- 
tember, 1850, will remain in force with the follow- 
ing modifications : 

Art. II.—The government can dispose of un- 
settled lands, selling them, leasing them, or conced- 
ing them by gratuitous title. 

SecTION 1.—The sale will be effected in public 
auction or out, for cash or on time, at a minimum 
price of 1,000$ per hectare, according to the situa- 
tion and quality of the lands. The sale on time is 
permitted only to national colonists, or to foreigners 
who wish to settle in place designated or accepted 
by the government and upon the hypothecation of 

e lots and their improvements. 

Sec. 2.—The minimum rental price will be 50 reis 
per hectare, according to the quality and situation 
of the lands, the lessee having the right of relin- 
es at any time, provided that the price is 

no case inferior to the minimum specified in the 
preceding section. 

Sec. 8.—Grants can be made of lands situated on 
the frontiers between the empire and foreign coun- 
tries, ina zone of 40 kilometers. The maximum 
of surface of each concesion will be fixed by law. 

Sec. 4.—Lands will be rented or sold at the free 
choice of the applicant. 


In case, however, of competition between the two 


House of Deputies, September 22, 1880. 


THE SEMI-CENTENNIAL YEAR OF THE 
RAILWAY SYSTEM. 


While it is exceedingly difficult to fix the exact 
time at which our rai system, made up as it 
is of many different discoveries and inventions, 
may be said to have had its birth, there can be 
the proper periudt tones, wit i fads Bal beamed 

e proper pe rom w 
fetvckestei We are well aware that even be- 
fore that year the iron tramway was in use, and 
ak 20 conly 96 ee ae ier orkecls tominait 
upon it toa extent for vate purposes. 
But not until 1830 were railroads constructed for 
the ree perce prongs Be er their 

opened for that ad goo pon both 
continents the steam locomotive was used for the 
benefit of the public eee same year. 

To the re & Ohio Railroad belongs the 
credit of commencing railway business in 1830 
upon this side of the ocean, while w the other 
side of the Atlantic the Li 
Railroad “oo the position 
timore & Chio 
1828, when the 
rollton, one of the 


kinds of onerous acquisition, which will be verified | Ind 


by due notice, that one of the applicants shall be 
preferred who demands the lands on the deed of 
purchase, and if there shall be more than one, he 
who offers the higher price. 

The conditions being equal the rs of 
cultivated and stock-raising lands, whatever may 
be the title of their acquisition, will have the pref- 
errence in the purchase of unsettl 
tiguous to them, provided that they show the 


have the means n 


ed lancs con-| same year, however, that th 


struction. In May , the first section was com- 
pleted to Ellicott’s Mills, 13 miles, and a party of 
100 excursionists made a trip over it on the 22d 
of the same month, making the in one 
hour. From this time forward this section was 
open for business, the fare for the 13 miles being 
75 cents. It was not until about September of the 

e ve was first 
And to Hon. Peter 


used upon the. road. 


b Cooper, 
state of their cultivation or stock-raising that they | still living, nanos the honor of inventing and 
cons 


for improving them. 


Preference will <lso be given to those acquisitions | the ‘Tom Thumb.” 
destined to aid land or river transportation enter-| fact that the last survivor of the 
prises, model farms, central factories, and any/|the Declaration of 
6 utility, the | have referred as having 

structi 
cases of | 93d 


establishment of incontestible 

employment of the lands a uly provided for. 
Src. 5.—The survey of lands, in all 

acquisition, whether by sale, lease, or 


first engine, which was named 
It is also a ene, 

, tow we 
the work of con- 
the road, should, after celebrating his 


bi y by a dinner, 


t.should | over the new means of 


be made at the cost of the crantee, who shall de-| Peter Cooper's engine. The Baltimore and Ohio 


posit in the national 


i or in the sub-/| from the start seems to have enjoyed a lucrative 
treasuries a guarantee equivalent to the probable | traffic, as we find t 
expense of the said survey; the sale not being’ its operation, it 


for the first six months of 


and paid upon the cost of! 


Nov. 6, 1880. 


cent, to its stockholders. 
And that i continued from that day 
to this is abundantly shown by the fact that 
within the 50 years the 13 miles of 1880, with its 
constructed track and single one or two. 
locomotive and its gross earnings of 

into a system of 1,450 miles 

road, with earnings of 14 million dollars upon 
an investment of nearly 90 million dollars. For 
the whole country Poor’s Manual of the Railway 


division 
that its succees has 


] | shows that in 49 years we have constructed 84,233 
miles of rai 


" 220 millions, pay- 

ing dividends to the amount of nearly 62 millions, 
Liverpool & Manchester Railroad, for which 

a charter was refused at the first session of Parlia- 
— oot soon afterward age ony 99 charter, 
oug a great expense. the work of 
construction was commenced, and finished in 1830, 
when, on the 14th of June, the directors of the 
road traveled over the whole line, from Liverpool 
to Manchester, 32 miles, behind the locomotive 
“ Arrow,” which drew one carriage with twelve 
inside rs, another with 380 outside pas- 
sengers, and seven loaded with 384 tons 
of rough stone. This trip was made in 2 
hours and 20 minutes, including stoppages for 
water, which occupied 18 minutes. This was at 
the rate of 14 miles “ hour, Returning, the 
same locomotive took passengers, in two car- 
riages. back to Liverpool at the rate of 25 miles 
per hour. To the successful results of this trial 
may be referred the widespread demand which 
arose in all civilized countries for the improved 
mode of locomotion, which has resulted in creating 
a large share of the of the last half 
century. Upon the of September, 1830, 
the Liverpool & Manchester was formally 
med for public traffic by a_ celebration 
which attracted half a million people, and from 
this time onward its history has been that of a 
successful enterprise. In its earlier days it had 
much to do with inciting a remarkable furore to 
build railroads in England, which soon afterward 
collapsed with disastrous results. Nevertheless, 
we find that at the close of last year Great Britain 
had constructed 17,696 miles of railway, at the 
enormous total cost of $3,585,000,000, or $200,000 
per mile, and that during 1879 these railways car- 


ried, exclusive of season ticket holders, 562,733,000 
oe having increased in twenty years from 
49,800,000, 


Here in Massachusetts it wasabout the year 1830 
that the agitation for improved methods of trans- 
portation first resulted in active efforts to bring 
about the desired result, and we find the Legisla- 
ture of 1*30 granting charters at its first session to 
the Franklin Railroad Company, designed to cover 
the ground now occupied by the line from Boston 
to Ogdens' : to the Massachusetts Railroad for 
a line to the Hudson; and to the Boston, Provi- 
dence & Taunton Corporation. A charter 
for the Boston & Lowell was defeated 
during the same session, but was granted at 

second of the Legislature the same 

. On June 14th the subscription books of the 

& Lowell were here in Boston, and 

870 shares of the 1000 into which the stock was 
Lowell at that 


gilt 


- 


‘a grad of BO fect, 
upa le eet, 
engines used upon 

by the Fitc road, which are 
between 700 and 800 tons up a long 
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construction throughout the world, and note | perhaps comes from the sea, since the chalk crops | 
ia expansion during the last half century, the vat under the German Ocean. 
totalsot that expansion from the few score miles| The following analysis of water taken from a} 
of almost beyond belief, and most cer- | well in Grosvenor Road, Pimlico, will show about | 


1830 are 
oo ar beyond the wildest im- | their average composition : | 
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AMERICAN RECKLESSNESS. 





The ghastly work of extricating the remains of 
the twenty workmen who were buried in the en- 


ied tl oa : dia trance to the Hudson River Tunnel by the terrible 
7 cettis ot simon s in 1830 ce ar pe. Grains. | disaster of the morning of July 21 eae to be 
ea DUetne> of ealies pA , of Carbonate of 0d8.... 2.000000 ccc ccccccuceeeee eoeeees 15.884 | about com When the last skeleton has 
pee 5 the on ad bat’ thaws Log out eo of ete. cal ie cl coat obvilecnesbaiel aber baike oes 15.006 | been brought to light and consigned to decent se- 
but k will ol 7 that there te Carbonate of magnesia........... 0.0.66. .ccc cece econ 2.283 | resumed. It was more thantwo months after the 
ae or two then a os of - wares @ cout Geka chicesccus is pede due Be Ce deviacp avo cacecseseses¢a $33 | collapse occurred that what was left of the body of 
the immense total of $17,000,000,- | Organic matter.-.. Ls sete seesstvevssesee sessesesee, 0.580 | Peter Woodland, the brave foreman, was reached. 
a next helf. century will witwess the | Several experiments at unearthing the bodies were 
. 0 Sauna sh: niliamed. toll Total repecesessaces sees stsneossyeainnene soa os | tried before the caisson was constructed and gradu- 
way thatthe ast Atty years have witnewedwe| The ‘new red sandstone is inferior only to the M¥mered aves the fatal spot, With tld he 
very m' t, though if this continent keeps | chalk as a source of supply ; the water, however, another. the mortal remains of the men have! 
upto the present rate of construction it would alone | is perhaps liable to greater variation in quality. _}, tup and identified witt oa ft ~ ae aaa 
exceed the whole world’s record for the past fifty| The following are analyses of the water from | a t - Th = “WwW il a von ae aes Mt 
years. But the rage here for new roads will soon | wells in this formation: patie ~ wipe _ b en veeee = the 
meet with a check, and the ground is so well| Nos. 1 to 4are from the Liverpool district, and ae eet i ee eee oy Oconee ete the veut 
covered that the present rate of development in|the analyses were conducted i Mr. Richard | = donation : & hats the facts 
this direction cannot be continued for any great RT ee are eeeeaeny waew une wee 


of time.— Boston Journal. 


i 





ANALYSES OF WELL WATER. 


Spring and well water is that which has fallen 
upon the surface of the earth in the shape of rain, 
and has percolated through a porous stratum, 
either to appear again upon the surface at a lower 
level, as in’ the case of the former, or to be stored 
up in subterraneous reservoirs, approachable only 
by artificial means. The waters of ‘shallow 

obtained from surface gravel or the like, 
neat large towns, are invariably much contamin- 
ated ° ic matter, ammonia, nitrates, and 
chlorides ; ae aciesdiia being obtained by the 
trefaction, and the nitrates by the oxidation, of 
organic matter. The water which falls on the 
in such a =e — 
carrying soluble matter with it, an 
oe near a ards, re - a 
01 ic matter of the worst kind is present in large 
cmentiies. These waters are totally unfit for 
omestic use, but as a general rule are liked for 
drinking ; for, when fresh from the well, they are 
cool, sparkling, and pleasant to the taste, qualities 
brought about by the decomposition and oxidation 
of the filth obtained from the above-named sources ; 
the excess of carbonic acid renders them sparkling, 
and the nitrates cool to the te. 

The following analysis gives a fair average of 

their composition : 


Grains. 

ee a cd mes knee ils aan aa 82.30 

Organic and Volatile Matter. . ...........-+-.seee00+ 6.90 

Total Dale Mater oie ois vives ccwwsesse ceeeleed coves 89.20 

Chioride of Sodium. .... ....... 2.0660: cceee cee e eee eeeee 14.70 

DE I yon 5s, fo 0 Se eben Kellet ones canpacengeesns .00 
Hardness before boiling... .......-.cecccccenseee S 

These waters act rapidly on lead, and often con- 





undergo a more or less. com) ; 
freeman Se <- ere am sesoee Se 
sabe Gapaalato will tee the ontiation of the onganic 


Phillips, for the Lavergoot Corporation. No. 5 is! 
from a well of the Water-works Company at | 
Aston, near Birmingham; the hardness before | 
boiling of this sample was 5.9°, after boiling 1.5°; 
it may be taken as an average of the waters around 
Birmingham. The analysis was conducted by Dr. 

Hill, F.C.S., Analyst to the Borough of Birming- | 
ham. At Manchester, Dr. Angus Smith, F.C.S., | 
has found that the water drawn from the dee 

wells of the permian and bunter sandstone yields 
on an average 8 grains of sulphate of lime and 6 
grains of carbonate per gallon, besides other in- 
gredients. No. 6 is of a sample from the south 
side of the city. There were also in addition to 
the compounds tabulated, traces of phosphoric 
acid, potass, and lithia, the last observed by the 
spectroscope. As an instance of very pure water 
from the new-red sandstone, that from the well at 
Whitmore Station, Cheshire, is remarkable. The 
supply here is plentiful, and from the analysis of 
Dr. Zeidler it appears that there are only 6.10 grains 
of solid matter per gallon. Nearly equally pure is 
the water from a well at Parkside, near Warring- 





ton (No. 7), which, from the analysis of Mr. | 


Dugald Campbell, F.C.S., is found to contain only 
11-12 grains per gallon; the bardness before boiling 
is 5.8°, and after 4.1°. 

ANALYSES OF WELL WATER FROM THE NEW RED SANDSTONE. 











f 7 
| 3 2)/3}4/6/|}6¢/7 
ah ak ek eT 
Forgiecn Matrer. ;,2\/79/\2 1? 3 = 
PE, RPE EEE) s 
Sulphate of lim ....| 3.31| 5.44| 0.49) 0.00)......|.. .. | 1.63 
phate of mag | i 
of soda....| seals acccel O70) 7.98..... 
WE OOM. Ns necaleconcelevescs tal 62) 7.35 
Carbonate of lime..| 7.10] 2.94) 8.70) 5.26| 4.40) 9.77 1.07 
Carbonate of mag- | 
ee hi cin | 6.98} 8.81| 7.43] 2.66] 2.70 5.29. 0.70 
Chloride of sodium..| 3.37| 4.47 3.42) 2.23 1.08) 4.88 1.76 
Chloride of magnesi- | axe 








connected with the accident, and of several experts 
in the science of tunnel construction, the jury con- 
cluded that, while the enterprise may be considered 
a bold one, and some portionsof the labor extra-haz- 
ardous, no fault or blame attached to the projector 
or the board of directors of the tunnel company. The 
inference to be drawn from this though not stated in 
the verdict, is that the workmen themselves were 
alone to blame for such neglect as may have con- 
tributed to the disaster. And now the company, 
being thus relieved from all responsibility, pro- 
poses to settle with the relatives of the victims by 
paying $500 to the widow of each married man, 
and to the relatives of those who left no 
families of their own. This a poor enough rec- 
ompense for an irre ble loss, and the whole 
penalty of the disaster to the company is to be 
measured by these payments, the expense of 
recovering the bodies, and the delay and cost of 
getting the work resumed at the point where it 
was interru a 

So one of the most terrible casualties connected 
with engineering work that was ever known in 
| this vicinity passes into history; its harrowing in- 
| cidents will soon become a dim tradition, and un- 
| less brought back to mind by some repetition of its 
horrors, the event will ey be as good as 
forgotten. Notwithstanding the verdict of a New 
| Jersey jury, which recalls the almost unbroken 
|uniformity with which great corporations in that 


-—— | state escape even a passing official censure for 


accidents which occur in their work, the 
mind is not wholly satisfied with the result, 
The method by which the process of tun- 
neling the Hudson River has thus far been 
carried on is in the nature of an experiment. It 
depends on the use of compressed air to support 
the walls of the excavation while the masonry is 


7|putin. These walls consist of the material of the 


river's bed, which is for the most part a fine, 
tenacious silt. The chief danger arises from a ten- 
dency of this to “‘ blow out” under the pressure of 
the air forced in to support it, thereby letting the 
water in and producing a collapse. The work seems 
to have gone on successfully while the two tunnels 
were carried to a considerable distance under the 


|---| river from a tem entrance or chamber 


>| —From Humber’s Water Supply of Cities and Towns. 
oe 


AIR ENGINES. 


‘New Yoru, Nov. 4, 1880. 
To Tue EpITor OF THE HERALD : 


In your article on air engines of to-day’s date 


near 
there is a doubt cast on the useful wor of this 
pe et me stunte-of for short distance railways. The invention 
“en een ee rm ain a ainie soca cer wanes eet y oe 
success in a large e . 
24.318 | mental way for more than twelve months, carrying 
Organic and volatile matter..220 000000020000 ne oe ata of about twenty miles an 
Total solid 2ea13 our on a short of eee een north of 
clinat ieee, : Sa France. I know for a certainty that a locomotive 


would account for the presence of the carbonate 
and of-sodium, and for part of the chio- 
ride of ; the remaining quantity of chloride 


them with w is called the working- 
shaft, an upright tubular structure, through whic 
the workmen descended to the air-lock that let 
them into the excavation. It was while this tem- 


chamber by first sheathing it around 
with iron plates, and then building within this 
shell the walls of solid masonry, that the accident 
occurred. This work was made ‘‘extra hazardous” 
by the size of the chamber and the less solid 
Blow Am of the superincumbent mass at that 


of constructing this chamber was 

Fao eaoheat thernd vibe o€ tee pormiigal et 
pany, the advice of the ipal engi- 
neer, by Lenn: J up nearly the whole of the ten 
casing before arch of masonry was begun, in- 
stead of carrying the latter with the former. 
That the engineer’s plan wi have been safer 
seems to the mind guided only by common sense 


‘ 


and an ordinary know of scientific principles 
pd tome or ta he ‘then nuke on hare 

of the en r to have 
oe ene a, ee. 5 fee, tor, Pease 
dent Haskin admitted in his testimony be- 
fore the coroner that he was not him- 
self an adept in the science of the business. He 
was 


experience and j t. th the thin 
could be safely done his way, and it to 
be so done in spite of the engineer’s advice. There 
2oeeeeen radars, may asl otgt i mee 

necessity for extra vigilance, w mes 
their watchfulness was taxed to the utmost. It 
should also have imposed upon those in charge 
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When the sheathing was brought almost to its | plot havi ient of 1 in 400. A properly | hindhand $392,387 
connection with the upright shaft, in s moment [ot Nexiog.« is made round the whole of | its net shin tian thant ean 


< sees of gg gg fatal * ieacitine 
ap consequent came. 

may be due to the negligence of the men, but 
something is also to be set down to a lack of 
proper supervision to prevent such negligence, and 


still more to the defective and unscientific man- | 


ner vf working which made both necessary. 
While there might be natural reluctance, in view 


entific and practical skill should be 
rying it out, and that it should not be 


of wisdom, back 
admits that he ignores mathematics and knows lit- | 
tle or nothing of the scientific principles involved | 
in engineering work.—New York Times. 





SHILDON SEWAGE DISPOSAL.* 


—_——— 


BY JAMES CRAGGS. 





In this paper, the author proposes to give a brief 
outline of the scheme of sewerage and sewage dis- | 
—_ which he ery oe and has nearly completed | 

or the Shildon and Thickly Local Government | 
District. With a view to enable the members of | 
the association to follow his description, he has 


arranged the subject under the following heads : | 


| 

Main Drain—Subsiding Tank—Surface Prepara- | 
tion. 
I. Main Drain.—The sew: of this district is 
conveyed by an egg-shaped brick sewer, 2 feet 3 
inches by 8 feet 3 inches, built of 9-inch common 
brick-work, the inner rim being laid in cement, 
and the outer in lime mortar. has a ient of 
about 1 in 400, which fall, in the author’s opinion, 
is ample in all cases where any part of the district 
to be drained is considerably above the main | 
sewer; the length of the main sewer is nearly a | 
mile, and the contract price was somewhat below 
the estimated cost of £1,800, including the cost 
of constructing 16 man-holes. The population of 
the district is 10,000, but sufficient capacity has | 
been provided in the outfall drain for 50,000. This 
will plainly seen when it is stated that only 


and thereby dis 
of all the evidence, to hold the company to legal 
responsibility, we do not see how the officers are to | 
be acquitted of all blame. It cannot be said that the | 
method of excavating with the aidof compressed | 
air is a failure, and we presume it is to be contin- | 
ued, but it is certainly irable thatthe best sci- | 
lied in car- | 

le at crit- | 
ical times to be displaced by superior assumption | 
by authority, in an officer who | 





sewage is allowed to enter these drains, provision 


the land 1 foot 3 inches above the to 
vent the etarahng Cher otjctnind Baie. 


| The four plots contain about five acres each, less 


embankments and roads. The sewage is conveyed 
from the tanks on to the high plotsina 12-inch 
earrier, from which it is let out on to the land by 
* junction blocks built into small cesspools, 
’ persed over the whole or any por- 
tion of the five acres, by a trench rallel 
to the carriers. In the case of the low carrier, the 
sewage is conveyed by a 12-inch drain from the 
tanks toa man-hole, constructed to resist the pres- 
sure of the sewage, where it finds its own level, and 
falls intoa cesspool upon the same level as the car- 
rier. In this the sewage subsides, and 
flows steadily and evenly into the carrier. 

A ee ; ¥ cage Mere be made from east 
to west through the fields, with proper approaches 
from each plot, in order to facilitate the removal of 
the produce. - 

In conclusion, the author will cnly add that he 


| trusts the Members will freely discus; and criticise 


the general arrangement of the scheme and the de- 
tails of the work as executed. 


900 0+ 


| TRAUTWINE’S ENGINEERS’ POCKETBOOK. 


WE extract the following from Heller & 
Brightly’s well-known pamphlet, entitled ‘ Re- 
marks on ineers’ Surveying Instruments.” 

Errors in the last edition (fourteenth thousand) 
of ‘* Trautwine’s Engineer’s Pocket-Book ” : 

P. 15.—3rd line above the table, after ‘‘all the 
sides” add and les, 

P. 44.—5th line from bottom, for wu read vx. 

P. 99.—17th line from bottom, for following read 
foregoing. 

P. 245.—First line, omit the *. AJso 28th line, 
for “ s, fe. 37 of Strength of, etc,” read B, fig. 3, 


PoP. 218.—6th line from foot, for 644 read 647. 


C 
P. 304.—At the foot insert ¥y Fig 51. x 


this fig. 51 : 
‘, f 
“ 
P. 419.—Last line, for 6 or 8, read 60 or 80. 
P. 481.—2d line from top, omit ‘‘and its foot 


being made for rainfall and surface water by a | 0te.” 


separate set of drains which are exclusively used | 
for this " a | 
I. Subsia ing Tanks.—There are two ager | 
tanks, each 150 feet in length, 9 feet wide, and 6) 
feet deep, built of 9-inch common brick-work in 
lime mortar, the sides having 38-inch batter upon 
them. The tanks are 12 feet apart, with a paved 
cartway between them; the bottom of each tank is 
paved with bricks flat, and through each a drain 
is built, 1 foot 6 inches square, of 44¢-inch brick- 
work, with every third half-brick left out. The top of 
the drain is covered with 2-inch flags, dry and — 
jointed; these Grains are upon the same level as the 
upper carrier, for the purpose of securing an even 
flow of the sewage. Across each tank is built a 
9-inch brick wall several bricks png, et out to 
through. is 








allow the sewage to e wall has 
also, to some extent, a tendency to prevent the 
sewage flowing too quickly, a result which, 
in the author's opinion, is very » because 
the stiffer the sewage is kept the greater 
of sludge retained. 

The tanks are filled in in the following manner: | 


than 10-inch cube, and diminishing to the size of 
fine gravel free from sand; over this is placed a 
covering of 4 inches of fine coke ba . This 


upper layer will be required to be removed twice a | 4 


year, and will form manure of a good quality, 
which should realize a good price per load. — 

Ill. Under Drainage.—The under drains are 
a laid with tinch common tiles, and 
when belevelting, etc., is completed, they will be, 
on an average, 6 feet deep. Two 6-inch, one 
9-inch, and one 12-inch mains are laid with a 
final outlet main, laid with 15-inch pipes. 
The pipe joints are covered with a flat 
shaving, properly packed at each side with clay. 
After the — a been on the aoe 
described, a nt covering of so’ then put on, 
after which - abe of small stones is laid 6 
inches deep, and upon these is placed a covering of 

uddied clay 6 inches = properly beaten down, 
for the purpose of preventing the sewage from en- 
tering t into the drains before being purified. 

IV. Surface Preparation.—The twenty acres of 
land used for sewage disposal are divided into four 


a be 
parts, arranged upon three different levels, each | the fact that the loss on the United 


* Being a paper read at the Northern District Meeting of 
the Associ 


+ ee eS 


Surveyors, held at Darlington on Sept. 


amount ithe’ sums expended by the 


| 
j 


ist. 1 foot 2 inches of bowlder stones, not = 





fixed i ‘ 
en: | pai ‘on. the "Puiladelphia @ ie, 
nited companies to decrease 


P. 642,—2d line of Art. 1, after “ hor-flanges” 
insert, ‘‘ifany.” Andon same line, for 648 read 649. 

P. 651.—2d line of ‘* Remarks on Kutter’s Form- 
ula,” omit the comma after best. 

Errors in the last edition (1880) of “‘ Trautwine’s 
Railroad Curves.” : 
waa page 83, for 85440, and 5830, read 85940, and 

‘ ° 

_————_3+o ] oo 
REMARKABLE PROSPERITY. 

The present condition and the future outlook of 
the a gee Soeapeay. was never 
more favora e com ing off 
all indebtedness as fast as 7 as isa 
Tn its last annual report the Pennsylvania Rail- 
road Company stated the i 
of the company during the year for construc- 
tion, equipment and real estate at $4.500,000. 
They wi exceed that ataount, and, with 
Cc through the li ante 

ompan lines contro it, 
will an a total of more than $6,000,000 of mney 
in a single year, all of which will be met without 
the increase of the funded. debt of the companies. 
Last year the P lvania Railroad Company car- 


. per cent. to the stockholders, $1, 
his year it will disburse at loose f pee cent. for 
dividends, which will call for $1,033,053 more, but 
the at sormaneee, S08 eight months show a gain of 
$2,848,9 5, or 35.2 per cent, The business of ihe 
year continues very heavy, its traffic 
ulone having been more than a ahead 


of last year, 2nd there is no reason to. sup-| done.’ 


pose 

tinued, especially as nine-tenths of its traffic is 

of ony. OLy Cainpeen eee ae ee 

or any com ’ 

ceping the Reading ne net earnings 
4 in 

of $4,362,201 will be Steet te 





deficit in meeting their 
that gain has been may 


ies, which last year almost a million, 
this year be a trifle over $750, a 
was 


ennsy. 
ried to the credit of profit and loss, after paying peseent 
191. 


Ben . oe Seaie. rate of 76.5 per cent. 

ey vania Company's profits 
which last year were $1,682.326, and this fh for 
only eight months were $2,116. 103 in excess of that 
amount. Even if the Western lines do little more 
than hold their own they will return a surplus of 
over $4,000,000. 





AN IMPROVED CONSTRUCTION OF BoILERS—with 


a view to a ect and natural circulation of 
water—consists of an arrangement by which all of 
the tubes, together with the tube , May be 


easily removed from the boiler shell for cleanin 
or repairs. To this end the flues or tubes are faved 
vertically in a rectangular flange, which is bolted 
to a corresponding collar surrounding an opening 
in the rear wall of the fire-box; the rear end of the 
flue-box is riveted to the back head of the boiler, 
the latter an secured to an internal flange in 
the boiler shell by bolts. The joints at the ends of 
the flue-box are sufficiently strong to withstand 
any strain that can be brought to bear upon them; 
and the flame, smoke and products of combustion 
pass through the fiue-box and around the flues, 
effecting a rapid generation of steam. The circu- 
lation o aes and —— - the vertical tubes 
is natural ect. For boilers carrying a very 
high pressure RS fuecbos may be strengthened io 
stay-bolts in the usual way. 





THE TOPOGRAPHICAL Society oF LONDON is the 
name proposed to be given toa society which is 
now being formed, ‘‘ by means of which the con- 
stantly clanging phases of the world of London 
shall as they pass away.” The forma- 
tion of such a society—the need of which is evi- 
dent—has been broached on several occasions 
within the last few years. Judging from the names 
of the provisional committee, as well as the ;r>- 
liminary list of subscribers, contained in the circu- 
lar which has recently been issued, there appears 
reason to hope that a society will be formed capa- 
ble of und ng successfully the task it proposes 
to itself. Thesfollowing are some of the more 
prominent points which it is thought the society 
might take up: 1. The collection of books, draw- 
ings, prints, maps, etc., relating to London topog- 
raphy. 2. The collection of documents, deeds, etc. 
(original and copied), and extracts relating to the 

i y of and associations connected with places 
in and around London, arranged in an accessible 
form. . 8. io Tousooerpuecean eae relating to 
etymology 0: ion names, and preparation 
of. a record of changes in London nomenclature. 
4, The preparation of maps and p showing the 
position of public buildings, streets, etc., at various 
periods. 5. The representation of churches and 
other buildings before they are demolished. 6. The 
per te and publication of a bibliography of 

ndon topography. 7. The ete and pub- 
lication of an index of London drawings, prints, 
antiquities, tokens, etc., in various collections. 8. 
The publication of copies of old London engrav- 
ines, sand also of unpublished dra . 9. The 
pau cation of documents relating to London.— 

Architect. 
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GENERAL INTELLIGENCE, 


2” We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 
aaa NUN NN taiepciecstentiliieleguepeeieteibaperep italiane 


The Fort Wayne, Md., water-works will be completed 


GAS AND WATER. 


in about two weeks. 


An Artesian well at Atchison, 
fresh and salt water. 
trates the salty vein, and a 


water. 


turbines and 
Gothard Tun 
electricity. 


The railway up Mount Vesuvius is now lighted with | 
electricity, eleven Siemens and Halske 
along the line itself. Three other lamps are 
Seen ee te Sineninaty the sides and crater of the | 
vi 


Salem, Mass., is to be credited with having the first 
—_ practical system of lighting its street lam 


A dee; 


pump to the 
one strikes 


Kan., supplies both 
bottom 
the fresh 


The salt water in the Hudson River has advanced be- 
ae ics usual limits about thirty miles, owing to the 


Experiments are now in 


ee used 


mel, wi 


for utilizing the 


ae ee St. 


a view to lighting the 


lamps being ar- 


sim ly by er Forty-six lamps in t 
most a illuminated distr 
lighted in novel manner, in three sections. 


INDIANAPOLIS, Oct. 28.—M. B. Williams, special com- 
missioner in the case to foreclose 


works company, 


the concern is $1,069,074.47. 


rted to-da 


vs. water 


that the indebtedness of 
© offset this there are| The latest move p 


rn and mains, and cash, and obligation 


venti- 
a 


is 
the soil, 
every 
stone, 


The | of the cost of using 


l by 


locomotives, 
cars. 


Toe tie, of Beene, Vow De Se Y. 8. Circuit 
Court, of Atlantic, Mississippi 


ee ee 10th 
ne 
ey of line of the Indian- 
w 





A survi the pro’ 
polls & Evansville Line Railway is being made 


for English parties, who, says, feel to 
Soak he commer ek Ga vend Seagate 
The diamond drill is now made use of in exploring for 
| ore in the northern Ss Michigan, and an idea 
t may be from the fact 
that the expense per foot for the first 100 feet is $5, and 
| $1 a foot more for each subsequent 100 feet. 


|_ It is announced that the A., T. & 8. F. Railroad will 
| be completed by January next to a junction with the 
| Southern Pacific Railroad, thus forming a new line to 
| the Pacific coast. Already the passenger agents of the 
— lines to the Pacific are arrangiug for a uni- 
| formity of rates over their respective roads. 


The Baltimore, Cincinnati & Western Railroad Co. 








was a the 26th ult. with acapital of $5,- 
000,000. -Gov. Tora rene. of Ohio, will be President. 
This road will run from Cincinnati to Ironton, Ohio, 
thence across West Virginia and into V and Mary- 
land, and on to Baltimore, a distance of tniles. 
A despatch of Oct. 27, from Sioux City, Ia., says: 
| “* A contractor just in from the Black Hills line ‘of the 
Chicago, Milwaukee and St. Paul says the track is down 
thirty miles west of Jim River, and is waiting on the 
es. There is much heav todo yet near 
Missouri River. It is doubtful if road reaches 
| the river this season, on account of the inability to 
iron. The track of the Norfolk line of the Sioux City 
| and Nebraska will not be laid until spring. Track-laying 
|on the Omaha line of the same road has all been done 
but ten miles.” 
The Rome, Watertown & Ogdensburg Railroad Com- 
my are about to build a branch, nine miles in length, 
fom a point four miles east of Lewiston to Suspension 
Bridge. The line has been located and the work was to 
be let on the 5th inst; track to be laid this year. The 
Chief Engineer of the R., W. & O. Railroad is Mr. E. A. 


ict of the city are now | Doane, who has resigned the chief engineership of the 


Meadville, Pa., Railway, to accept his present position. 

The Meadville Railway will be finished by W. A. Doane, 

rincipal Assistant neer, Tht office of Mr. E. A 
sane is at Lewiston, N. Y. 


we by the St. Paul, Minneapoli® 
, | & Manitoba Railroad is an air-line road from Crookston, 
on the Red River, to Duluth. James J. Hall, the 


The Pierce Well Boring Co., of New York, recently | manager of this gia»t corporation, has been figuring for 


finished 
Rubber 
wells. 


After 


,000 gallons 


there was apparently as much | westward across northern Dakota 
water ia alt on betore, These . 


six wells six inches in diameter for the National | some time 
Co. at Bristol, R. L., four of which are flowing | outlet to the Canada Pacific via Duluth. At Crookston 
A steam pump was applied as a test on one 
the wells, pumping at the rate of 9. 
ping three da 


per hour. 


past on tne road, which will give a winter 


their pro; 


new road will connect with 
River e 


i 0 sive eenene 2008 


the Missouri 


now being pushed 
‘ort Tollen. Inside 


2 wells are 25 to 40 | of one year the Manitoba line proposes to cut across the 


feet deep. This work was done with a portable horse- | Northern Pacific at four different points. 
= The Northwestern Railway Company is plaving men 


power machine, many of which are 
Massach 


t success in 


jusetts, 
nnecticut, as well as in different parts of the United 


Rh 


States, also in Australia, Central and South America. 
oanagiighecndiaes 
ELECTRICITY. 


and teams at work on a new extension of seventy-five 
miles, running parallel to and between the Illinois Cen- 
tral and St. Paul roads in Iowa. The line joins the Tama 
& Algona extension at Grove, _ Count; 

where it crosses the Des Moines River, to — 


wanna the Broadway tower of the oan eee _ go of a, 
nion Telegraph Company’s building is dropped eillsville Railroad were filed in office 
New York, noon (12 fra. min. Os,), by the standard | of the tary of State to-day. The road will run 
time of the United States Naval Observatory at Wash- | from Marshfield, in Wood to Neillsville, Clark 
New York is east of Washington, 0 hrs. 12 | County yn eng stock 000. The incorpo- 
10.8%. New York is west of Greenwich, 4hrs.|rators are A. L. Smith, J. P. Beach, H. C. -Sloan, 
56 min. 1.65 sec. A ton; A. J. W , Ni : A. 8 Menasha; 
ceislbitiinieens | Philetus Sawyer, Oshkosh; Wm. H. Upham, field: 
J a s, Madison it a ; eet eai 

The Mount Vernon, O., Bridge Compan ee, = 
awarded the contract for the furnishing constructed at once. 


of all the wrought 
Cece tuum Gourt theme, 





and cast-iron w 


» has, been | 3, 
ork. on ‘the 


at Cambridge, O. 


a 


MisrortuNE.—“‘Every effort 
nr: in a revent conversation, 
kinds of deceptions are ws 
have one case in mind. 
which I labor 
engineer 


, 


AN | ENGINEER'S 
i a 
em but all 
— up to dg Rs | I 
_ eee the road for 
w 
the Fea 


$ 
az 
I 


= 


nena 


Repeer, eet. will | between Laredo ani Eyle, within eight 


>| call for a sum 





ears. The 
Pacific Line must be completed to Manzanilla, or any 
it between that and Navadad within five years. Two 
undred and seventy-seven miles, divided in any desired 


Ohio Railroad has| Proportion between the two lines, must be completed 


| every two years; but as there isa prohibition against 
| beginning the construction at the United States frontier 
| the company expects to finish the International Line to 
IR Grande, some 800 miles, so as to effect an unbroken 

communication with the railway systemof the United 

States within three years. The first section of the line is 

already accepted, and a thousand men and 5,000 tons of 
| steel rails have been ordered for the work. The com- 
| pany will have one of its offices at Colorado Springs, 
|and one at the city of Mexico, but the principal office 
will be in New York. Its subscription of $4,000,000, 
made up last summer by Gen. Palmer, conditioned upon 
securing the concession, will now be called fur by the 
Union Construction Company in such instaliments as 
are required to do the work. 


Ee 


RIVERS AND HARBORS. 


Stamford, Conn., is to have a $7,000 light-house on 
Forked Rock 

Paris, Oct. 830.—The banks and bankers interested in 
the Panama canal have appointed their executive com- 
mittee. 

The Canal Board has ordered advertisements for bids 
to do certain work on the Champlain Canal, for which 
$30,108 were set apart. 

The Commissioners of the Sinking Fund have ap- 
proved the plans of the N. Y. Dock Department for the 
construction of five new piers on the North River. The 
piers are Nos. 53, 54, 55, 56 and 57. 

Adjutant-General Drum is about to establish an ad- 
ditional signal on the lakes, designed not only to inform 
shipmasters of dangerous winds, but also to enable them 
to tell from which direction such winds may be ex- 


The body of another victim of the Hudson River Tun- 
vel disaster was recovered Wednesday. It was nothing 
but a skeleton, and it was impossible to identify it. 
Four more es yet remain in the tunnel, sixteen hav- 
ing been renovened, 


ooo 


BUILDING. 


Fertilizing works to cost $25,000 will soon be built 
near Indianapolis. 

A new jail is to be erected at Salem, Washington 
County, Ind., on the site of the old hotel. 

The theatre of Constanzi, which is now being com- 
— at Rome, will be one of the largest in the worid. 

building will accommodate nearly 4,000 spectators, 
and the stage is of unusual size. 

The materials of which the building known as the 
“ Pavillon de la Ville de Paris,” at the Paris Exhibition, 
was constructed, are being removed from the Champ de 
Mars, with a view to the re-erection of the building in 


the Champs Elyséex, where a space has been reserved for 
it behind the Palais de I’ Industrie. 


Chicago Sugar Refining Company are erecting a 

for their works on West Taylor street, of that 

city. cost is estimated at ,000, which, it is 

stated, will be ly exceeded. The machinery will 

ing for fully ¢ y, hs, ‘ant as remmaed 
ing for wo mont an now 

night and da Pt gag 


y. main building or ‘“ sugar- 
house” will be 160x160 feet, and eleven stories 
be 


basement. The foundations are to 

laid on piles, of which 8,000 will be driven. 
The filter-house, an absolutely fire-proof s:ructure, will be 
90x 120 feet in dimensions and ten stories and base- 
ment in height. The boiler-house will be 80x 150 feet 


in dimensions, and three stories and basement in 
The corn-house will be 60 x 60 feet in ne: 


fifteen inches at the finish, and in the neigh- 
of 9,000,000 brick will be consumed in 

the erection of these several structures. Contracts 

for the brick have been let at $6 

the market rate is $10. The w 


however,—in ng buildings not yet 
construction—will have a 





THE MARKET. 


OFFICE OF ENGINEERING News, } 
Friday Morning, Nov. 5, 1880. § 
Izon Ratts.—This market has advanced a little 
during the week, yet, owing to an over supply, 
rates remain unchanged 


sections, iron, Foreign quoted at $48 








380 


Standard sections, steel, Foreign $50 at New 
York. 

American at mills, $65. 

Pig-Iron.—Scotch remains at $21@$24, at New 
York, according to brands. Xglinton, Glengdr- 


nock, Carnbroe, Gartsherrie, Coltness, Shotts. 


ENGINEERING NEWS, 


Nov. 6, 1880. 


= follows : 40 Commerce at 140; 44 Mechanics at 143, 


Stone.—The following prices remain for stone, 
at cargo rates, delivered at New York: 


Brown stone, 
| Brown stone, + Poteanie. 
| Granite, 


English, Middlesboro, $18@$22, according mer 


brand and grade. 


_ American, $28 at furnace for No. 1; $21 for No. | | | Fh ae ee 


; $18 for Grey Forge. 

Ob RaiLs.—An advance has taken place in the 
prices of this market during the past week, and 
the demand seems to be still on the increase. T's 
are $26, and Double Heads $28. 

[The above quotations are furnished by Mr, Geo. 


R. Wood, metal broker, of No. 19 William street. ] | 


MANUFACTURED Iron.—No important change is 
to be reported in this line ; the demand seems to 
be slow, although prices in general have remained 
steady. Steel plates at 61¢c., 6%{c. and 7c. The 
prices range as follows: 
Refined 2022. Ae a 
Tank Plate... .... 34@ 344 

Sueet [ron.—The local demand for sheet iron 
is weak; prices are unaltered. 


Russia per pound.. 

American common singles...........-........4.. 
American common doubles 

American refined 

Galvanized, Nos. 14 to 20.............4. 

Nos. 21 to 24... aes ga 
Nos. 25 t0 2B.... 602. esses a 12 


Srex..—The following prices remain for steel : 


American Tool 
American Machine. 7 
American Bessemer 634 
Bessemer Tires 4@ .. 
English Tool 14% @ 15K 


BLooms.—Although the demand is slow, holders 
are firm at the following figures: Cold-Blast Char- 
coal Blooms, $67.50@$70 per ton of 2,464 Ibs.; Run- 
out Anthracite, $57.50; Sunken Scrap Blooms. 
$52.50 per ton of 2,240 los.; and Northern Ove 
Blooms, $48@$50. 

SrructuRAL Iron.—Demand active, orders 
steadily increasing. Prices quoted at, Angles, 23 
5@2 4-5c.; beams and channels, 8c.; Tees, 3 1-5@ 
3 2-5c, 

O.Lp Iron.—There is very little doing, prices 
remaining with slight fluctuations. Sheet iron 
steady at 60c, per cwt.; Turnings at 1¢c. per Ib.; | ¥ 
No. 1 Wrought, from yard, at $26@$27. 

CEMENT. — But little change has occurred in 
this market during the past week, the demand 
— steady. 


Rosend 

eviined. ‘Saylor’ . American 
Portland pny 

Portland 


C. No. 1, bs 
Shell, C. H., No, 1.. 
Flange nhs okbve scabs 


63g | 
9 


2 


x 
SRSE 


~ 


Somes Bre j oor 


KSS88 


sic 
Can 


Keene's Super @ 
Limz.—To the following figures add 25c. for 
yard rates: 


es Flag, 


me |B 


, rough 
Flag, large promiscuous 
large, promiscuous, 50 to 100 ft. . 
Curb, 10 in. per lin. ft 
Curb, 12 in 


Corners, 20 in., 3 p’cs, 
Coping, 11 to 18 in. 
Coping, 20 to 28 in. wide. 


a 


SORNEKVSKES ome 


14 

LouMBer.—Lumber market pricesJremain steady 

at the following figures, cargo rates being 10 per 
cent. off : 


Pine, very choice and ex. dry, @ M. ft 
Pine, ge 


Pine, strip boards, clear 
Pine, strip plank, dressed clear 
Spruce boards, dressed, each 
Spruce, plank, 2 inch, each 
casero = V4 in., ae 
race 
emlock 
Hemlock 


Shinwiee extra shaved pine, 16 in 
Shingles, extra sawed ane 18 in 
Shingles, clear a pa ine, 16 in. 
Shingles, eypress, 24 x 6 

Shingles, cypress, 20. x 6 

Yellow pine dressed flooring # M. ft . 
Locus pine girders 


SIESe oma SSSRSE 
° Sex szssssessssess 


Pann. —Silicate white i in kegs is quoted at 1210. 
per lb, Same in casks, 1014c. per Ib. The market 
steady. 

Lead, white American 7. 

Lead, English B. B. in oi 

Lead, red American 

Ochre, French, dry 

Venetian red, American 

Tuscan red, English 
eae eon 


ion, A 
Vermilion English, 
Carmine, ‘Am., No. 40 
Chrome, yellow 
Paris green 
Sienna, raw, Am 
Sienna, lump, Ital 
Umber, Am., raw 


MONEY AND FINANCE. 
WALL Street, Thursday Evening, Nov. 4. 
At the Stock Exchange, it was a day of realiza- 
tions. U.§, bonds declined 1,@4, railroad bonds 
14@2% and stocks 144@3°¢. Money was in good 
supply at 3@4 per cent., but the indications point 
to higher rates and the banks very generally 
marked up their call loans to 4 per cent. Foreign 


90 | exchange was weak, on the offerings of bills made 


Brick.—But few transactions, comparatively, 
have been made in this line during the past week, 
owing to the absorbing interest in the election. It 
is a noticeable feature that the great bulk of the 
stock has been taken for immediate consumption 
in building operations in and near the city. The 
demand is rather in excess of the supply. Deal- 


against the shipment of securities to London. 
Loans AND DiscountTs.—Money on ¢all lent at 
3@5@21g per cent. As high as 5 per cent. was 
paid for 30-day time loans by stock brokers. Mer- 
cantile paper was quoted as follows : 
CURRENCY PAPER. 


Double-named— 


ers in receipt of cargoes of extra fine quality have | — 


preferred to stock in yard, waiting for an | 


advance in price. The -production for the 
season may be considered as about closed, and sup- 
plies in the future will be taken from accumula- 


tions held by manufacturers. The yard rates for | 


Haverstraws are $5,65@$6.00; favorite grades 
from $6.50@——. The following prices are at 
cargo or wholesale rates: yard prices are 50c. per 
M. higher, and for delivery add $2 per M. for| 
_— $8 per M. for Front. 


on Bay 
Favorite Brands. ........-.0..s+e+se0s ¢euuaeuke 


5 6 
; os 
9 @10 


UNITED STATES Bonps.—Government bonds were 
14@\4 lower, the latter the 6s of 1881. 
The closing a were as ee : 


Askd. 
6s 1880, reg 103 nee 1907 regi 
6s 1880, couple ere 1 03, oon eats He " 
lout 1 3 Oe 


Os 1881, reg'd 


| 68 1881, co’ 


35 | Charleston—Shade easier; buying, 5-16@3, 


and 40 Park at 129%. 

Domestic ExcHana@r.—New York exchange was 
quoted to-day as follows at the places named: Sa- 

vannah—Buying, 3-16 off.; selling, 1-16 to par, 
dis- 
count; selling, par. New Orleans—Commercial, 
125 discount; bank, par. St. Louis—14 discount, 
Chicago—50 to 60 discount. Boston—9d. discount, 

ForEIGN EXCHANGE.—The market for foreign 
exchange was heavy. The actual rates at the close 
were $4.81@$4.811; and $4.83@$4.884 for prime 
bankers’ sterling. Cable transfers were $4. 8314 @ 
$4.84. Prime commercial bills were $4.791;@ 
$4.7934. The closing posted rates of Brown Bros, 


& Co. were as follows : 
60 da 3 da: 
48. ah 


4014 

There is no suman in the London or New York 
price of silver bullion. 

FOREIGN FINANCIAL MARKETS.—British consols 
in London advanced 14, to 10014@1004 for 
money and the account. U.S. bonds declined 1; 
for the 4s and 414s. Erie declined 214 per cent. to 
4514; Erie 2ds advanced 4, to 1005 53@100%. NN. 
Y. Central declined 15g, to 1413g; Illinois Cen- 
tral 7%, to 12255; Reading 1 per cent. to 241, and 
San Francisco 14, to 484g. Central Pacific was 
quoted 8514 @855g. The Bank of England to-day lost 
on balance £510,000 bullion, The Bank of France 
lost during the week 3,595,000 francs in gold and 
1,509,000 francs in silver. 

Coins AND BULLION.—The following were to- 
day’s quotations for coins and bullion: 

Buying. sea 7 
ar, deltare). bie a ' 
‘hale dimes 


SuB-TREASURY.—The business at the office of the 
United States Assistant Treasurer for to-day was 
as follows: 


SRO IE IR 8 2 Be $1,459,541.85 
1,906,251.29 


O ’ 


$145,607,83) 
5,548,786 


The market at the Mining Stock Boards to-day 
was very dull and quite irregular. The total sales 
were 142,880 shares. The principal dealings were 
in Calaveras, Amie and Silver Nugget. 

Silver Nugget opened at 25c., sold down to 20c. 
and closed at 2ic. Sales, 23,700 shares. 

Calaveras opened at 27c,, and sold down to and 
closed at 24c. Sales, 37,900 shares. 

Amie sold from 52c. down to 48c., and rallied to 
47c. at the close. Sales, 24,730 shares. 

Goodshaw was 68@60@68c. ; Chrysolite was 
$6.50; Unadilla, 15c.; Vandewater, $1.10@$1.15; 
Hukill, $1.75@$1.70; Navajo, 70@74c,; Silver Cliff 


"3 | sold down to $2.65; Climax, 58@50c., and Great 


Eastern, 56c. 

Bullion receipts to-day Riles ig Seales eee 
bars silver, valued at $27,208.16. 

OUTSIDE securities were quoted to-day :—Edison 
Electric Light about 1,200 ; Mutual Gas Company, 
67; Municipal Gas Company, 176; American Bel! 
5 | celephene Company, 86; Third Avenue Railroad 
stock, 175 ; Standard Water Meter, 23. 

During the past week the exports of domestic 

| this port amotinted to $10,821,211, 
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+ Contractors for Water-works and Tunneling 
will be interested in the Proposals advertised on 
another page this week. 


** Paris, Nov. 4, 1880. 
« General Garfield, President of the United States: 
“IT hasten to address you my sincere congratula- 


tions. ‘AND DE LESSEPS.” 
Our amiable diplomat does not lose any time. 
————————= 


INTENDING to keep our readers informed 2s to the 
progress of the Hudson River Tunnel, we this 
week publish an account of our reporter's visit to 
the caisson. He, of ail the reporters of this 
city that have visited the works, is the only 
one who has even sought permission to pass 
through the new air-lock. The information given 
in our columns from time to time is from personal 

and from conversations with Supt. 
Andersen, who, with Mr. Haskin and Mr. Fowler, 
have united in extending every possible courtesy 
tous when visiting the tunnel works. We will 
here state that after Mr. Haskin, Supt. Andersen 
is the managing man in charge of the works, and 
he alone is responsible for what is done. 


LAND SURVEYORS’ ASSOCIATIONS. 


The Convention of Land Surveyors, held recently 
at Harrisburg, the proceedings of which we pub- 
lish elsewhere this week, was the initial movement 
of a much-neglected profession in the right direc- 
tion. The business of land surveying, although a 
most important factor in preserving the peaceful- 
ness, order, and well-being of society, ranks de- 
cidedly low down in the social and intellectual 
scales. Among the reasons for this are, that the 
intellectual and financial requirements for enab- 
ling any robust man to practice the profession 
have always been exceedingly small; country sur- 
veyors lead a comparatively isolated life, and being 
thus deprived of the benefits of an interchange of 
professional experiences and suggestions, they 
work independently, blindly, and inefficiently, 
without influence politically or socially; their 
life is one of fatiguing labor, subjecting their 
persons and clothing to the roughest of treatment ; 
their incomes are very small; their patrons are 
principally farmers, who, as a class are the most 
ignorant and unsatisfactory of employers; they 
are not readers of books, are not progressive in 
their ideas, and while having little political in- 
fluence, are retarded in their efforts for improve- 
ment by the political uncertainties of their vocation. 
Intelligent and ambitious surveyors will therefore 
welcome any movement that promises uniformity 
of practice, elevation of the intellectual standard, 
dissemination of professional information, in- 
crease of income ani enlarged political influence. 
These can be brought about by concentrating 
forces, and by that only, and every assemblage of 











thorough canvass of theState. Not a land sur- 


veyor within it should be ignored, but every 
name should be obtained; the situation should 
be maae plain’ to all; the objects of the 
association discussed freely; an enthusiasm should 
be aroused, and no effort left untried to carry out 


-| the aims of the society. This demands labor and 


time and money; but if the object is worth accom- 
plishing at all, these must freely be given. Penn- 
sylvania is a large and influential State; the Engi- 
neer’s Club of Philadelphia is an enterprising, in- 
telligent society; the surveyors of the State are 
presumably above the average of their profession, 
and therefore we think that something definite 
ought to be accomplished by the association just 
organized which will be an encouragement for 
similar organizations to be formed in other States. 
The warm sympathy and earnest co-operation of 
ENGINEERING NEWS in this movement can be de- 
pended upon if any encouragement is given it by 
the profession itself. 
— eh ere 


THE HUDSON TUNNEL CAISSON, 





It was well known that the great problem in re- 
gard to the caisson of the Hudson River Tunnel 
(provided it was of sufficient strength to withstand 
the immense pressure after it had reached the 
requisite depth) was to form aconnection between 
it and the shaft, and also between it and the com- 
pleted portion of the tunnels, that work might be 
carried on. The mere fact of sinking a caisson 
directly over the place where the bodies lay pre- 
sented no serious difficulty. As the case is a pe- 
culiar one, and of great interest to civil engineers, 
we visited the work last Wednesday afternoon, in 
order to examine it and describe as fully as pos- 
sible the exact method which had been pursued 
to accomplish these objects. 

Permission was freely given to visit the interior 
of the caisson, although a jocular reminder was 
thrown out to the effect that it had been pro- 
nounced unsafe by engineers, and it might be 
hazardous for one to enter it. After donning a 
suit of rubber clothing, we descended the shaft 
with the four o’clock shift to the original air-lock. 
This, it will be remembered, is six feet in diameter, 
fifteen feet in length, with a door in each end 
three feet in width and four in height; it 
is made of boiler iron three-eighths of an 
inch in thickness. A track extends from one 
side of the shaft through the lock to the interior, a 
movable section being laid at the door. Platform 
cars about ten feet long, built as low as possible, 
and just wide enough to pass the jambs, serve as 
vehicles for earrying in the necessary materials. 

We entered the air-lock with about twenty men, 
and looked particularly to see if it were crowded ; 


on the contrary, we concluded that with a little 


squeezing, at least ten more could have been accom- 


modated. As this was our novitiate,the foreman con- 
trolling the valve of the supply -pipe kindly increased 
the pressure gradually, and directed when the im- 
portant operations of blowing the reportorial nose, 
to lessen the pressure on the ears, swaJlowing, etc., 
should take piace. In a short time we were in the 
caisson proper, listening t» and noting the explana- 
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moved, when the connection was completed. Upon 


the river side where the silt had not settled suf- 
ficiently to resist the air pressure a different plan 
was pursued, which will be described further on. 

As we have stated in a previous article, the lower 
portion of the tunnel had been so far finished that 
the caisson extended about eight feet over it, and 
the sides slanted until the top was about four feet 
from the outside. It was now that the most 
difficult portion of the work was arrived at, and 
one that required great skill and extreme caution 
to perform successfully. A hole four feet square was 
started in the extreme southeast corner, and as it 
was sunk the sides were planked and braced to se- 
cure the air. After the bottom had been reached, 
eight feet below the shoe, the brick-work was 
started and built up on plates previously set, until 
this part of the caisson rested upon a secure foun- 
dation. The same was done at the northeast 
corner. A little ata time, and with great care, 
these plates were carried along the entire north 
and south sides, thus forming a secure wall to re- 
sist the air-pressure. 

These were carried over until the east side rested 
on masonry except about ten or twelve feet in the 
centre. A bulk-head was gradually built under 
this side down to the bottom, when the centre 
column, or dividing wall, was extended and the 
work of excavating the centre begun. Plates six 
feet long and two feet wide had been telese ped, in 
the same manner as described above, from the 
eastern side over the top of the tunnel, and securely 
bolted . 

Upon the opposite or western side a bulk-head 
had been built to the bottom and heavy struts ex 
tended from side to side. 

It was early found necessary to bulk-head the 
openings to the two tunnels, so that the mason- 
work might be completed to the shaft, 

The south tunnel, owing to the constant rise and 
fall of the tide, was filled with water, except a 
sloping bank next the wall. Until the inflow of 
water was effectually checked, it was im- 
possible to finish this portion of the 
work. To accomplish this, a small hole was 
bored through the sideof the caisson, but, upon re- 
moving the auger, the air escaped in such quanti- 
ties that it was necessary to plug it. The adjoin- 
ing holes were bored and plugged until an open- 
ing was made large enough to admit a pipe two 
inches in diameter. A valve was placed in the end 
of this, and a curved section put on. A large box 
or trough was filled with silt mixed with enough 
water to make it flow readily, and the end of the 
pipe inserted. Upon opening thé valve, the air- 
pressure of the interior (which was kept about 
three pounds greater than the hydrostatic pressure 
upon the other end of the tube) forced the silt into 
the tunnel, when it sank to the bottom. This was 
continued until the pressure was insufficient to 
force any more through, when a pipe three and one- 
half inches in diameter was inserted, and the same 
operation continued. When the silt had banked 
up compactly enough to withstand the air-pressure, 
it was rolled by hand into compact balis, which 
were dipped into water to make the surfaces 
slippery, and then placed in the pipe. When 
full, along ramrod worked by four or six men 
forced the load through. This pipe was sup- 
planted by a six-inch one, and silt rammed in until 
the near end of the tunnel was compietely filled 
with a solid and tenacious mass. Then sections of 
the side of the caisson were cut out and a bulk- 
head put in—the brick work being extended to the 
side of the caisson. At present the average 
interior pressure upon these bulk-heads is about 
three pounds per square inch in excess of the ex- 


tunnels rest, and the lower part of the southern 
tunnel have been nearly finished. As soon as the 
invert is completed the dividing wall will be built 
and arches of the two tunnels carried over. 
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The southern half of the invert upon which the 
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These will be extended to the shaft, and the old show some enormous fortunes possessed in that 
air-lock lowered to the proper grade. The alter-| city. Ex-Governor Leland Stanford, President of 
ation of the plans—building the double tunnel up| the Central Pacific Railroad, is set down as worth 
to the shaft instead of uniting them before—make | $19,719,000; Charles Crocker, another official of 
this necessary. | the road, $19,187,000; the widow of the late Mark 

After all this shall have been effected it will be| Hopkins, the third of the railroad triumvirate, 
necessary to clear the north tunnel of silt and | $17,211,000; J. W. Mackey, $10,680,000; William 
water in order to proceed with the original design. | Sharon, $4,470,000; James G. Fair, $4,220,000; J. 


It seems probable that this will} be found com- 
paratively free from silt, except at the caisson and 
heading, as the tide came in only through the 


,C. Flood, $3,630,000; P. Donahue, $3,220,000; N. 
Luning, $3,170,000. and about a score of others, 
the smaller but still quite satisfactory sums of 


south tunnel. The most difficult and dangerous part | from $1,000,000 to $3,000,000 apiece. 

of the work—making the connections—has been! jg always gratifying to an engineer to have 
perfected, anil the remaining part will be much | honest, responsible and experienced contractors on 
easier, ‘the work entrusted to his care. Judging from the 
All the interior bracing of the caisson that did | experience of Mr. R. W. Sherman, of Utica, N. Y., 
not interfere with the work was left in, and a8/| and from the testimonials which he has from well- 
fast as the excavation was carried on struts were | known firms. he is just such acontractor. Among 
put in both horizontally and vertically. The} the water-works constructed by him are those of 
working platform is a little above the bottom of | west Troy, Green Island, Gloversville, Richfield 
the caisson and about three feet above the air-lock, Springs and Wilton, in New York State, of Rut- 
Upon this platform are the water tanks, cement, | jand, Vt. and Greenwich, Conn. He has also been 


trough, bricks, etc. 

Rosendale cement is used in the proportion of 
one cement to one and one-half sand. This is 
mixed outside and brought in in bags. 

The interior of the caisson has been covered with 


sheet lead coated with tar. The bulk-head at the | 
west wall and the exposed joints of the plates have | 


been securely calked. At the time of our visit 
there were five or six men stationed in different 
parts of the chamber watching for the slightest 


sign of aleak. Each man carried a lighted candle, | 


which he held close to any suspicious-looking open- 


ing. If it proved to be a leak the current of escap- | 


ing air drew in the flame, when a lump of soft silt 
was pressed over it. 

An electric light is suspended from the centre, 
but although it is of great and dazzling brilliancy 


it has but little penetrating power, casting an in- | 


tense shadow. The masons were compelled to use 
candles in order to see their work. 

In regard to the safety of the men, we could see 
but one accident which world inevitably entomb 
them all, and that was the blowing out of the 
vertical air-lock. A blowing out of the silt, similar 
to that which did occur, would take sufficient time 
for them to reach the iron shaft, when they would 
be safe as far as a rising of the water was con- 
cerned, Every day lessens the likelihood of this 
taking place, as the silt is constantly becoming 
more and more compact. 

The caisson was designed by Mr. J. F. Andersen, 
the superintendent of the tunnel, and the work 
has been prosecuted under his direction, and ac- 
cording to his judgment, subject, of course, to the 
approval of Mr. Haskin. 

- pee > ore 


PERSONAL, 


Samuel Nott, formerly Superintendent of the 
Hartford, Providence & Fishkill Railroad, has 
been elected Superintendent of the Hartford Water 
Board. 

Charles A. Sidney, a civil engineer, was charged 
at the Jefferson Market Pclice Court of this city, 
on the 9th, with forging the name of George H. 
Harding, of No. 1,160 Broadway, formerly Chief 
Engineer of the West Brighton Beach Railway 
Company, to a number of orders on tradesmen. 


largely engaged in the construction of sewers, 
pavements, bridge masonry, etc., and is presumably 
well equipped with the brains, money and plant, to 
| carry out vigorously any work that he may con- 
tract to do, 

Mr. Solon Robinson, well-known in journalistic 
and agricultural circles, died at Jacksonville, 
Florida, Thursday. He was born about a mile 
| south of the village of Tolland, Conn., October 21, 
| 1803, and was a lineal descendant of James Robin- 
son, a Scotch puritan. whose son came to America 
|; with the Pilgrims. His parents were in humble 
circumstances and his education was such as he 
|could obtain through irregular attendance at a 
|country school. At the age of 14 he went to learn 
| the carpenter's trade, but was obliged to quit work 
on account of his lack of strength. He tried 
peddling next, and then other means of. earning a 
livelihood, finally attracting attention to himself 
as a writer by contributing some very graphic 
papers to the Albany Cultivator. During several 
years he was associated with the late Horace Greeley 
|and Mr. C. A. Dana on the New York Tribune. He 
has been a large contributor to the agricultural 
press, and made quite a reputation as a story writer 
by publishing in 1853 a book entitled ‘+ Hot Corn ; 
Life Scenes in New York.” He was also the author 
of ** How to Live,” ‘‘ Facts for Farmers,” ‘‘ Me- 
won-i-toc ” and other works. 

Albert G. Houghton, the well-known publisher, 
died from paralysis at his residence, in Brooklyn, 
| Oct. 14. Mr. Houghton was born in Vermont in 
| 1812; when twenty-one years of age he went to 
| Alabama, residing there until the close of the war. 
| He was engaged in large mercantile enterprises, 
| and his reputation for business capacity and ster- 
|ling integrity was established throughout the 
| South as well as in many of the large Northern 

cities. He accumulated a handsome fortune, but 
the greater portion of it was lost in thedestruction 
of property during the war. In 1866 he returned 
North and entered the house of Hurd & Hough- 
ton, which had just been formed by his brother, 
Mr. H. O. Houghton, and Mr. Hurd, and became 
one of the proprietors of the celebrated Riverside 
| Press. He remained at the head of the New York 
| house until 1878, when he was compelled by fail- 
| ing health to retire from active business life. He 








By this means, it is claimed, he obtained $1,300. | 1. characterised by very genial manners,thorough 
He was remanded for examination. | Sain esty and integrity, and lived a spotless life. A 
A number of sites are proposed for the World’s | jarge circle of business and social friends will 
Fair, to be held in New York City in 1883, the cost | mourn his loss, and long remember his cheerful 
of which is estimated as follows: Manhattan square, | face and kindly voice. 
$8,000,000; Morningside and Riverside parks,/ he fight over the position of ‘+ Chief Signal 
$11,000,000 ; Harlem site, $9,000,000 ; Washington | Officer” will be a bitter one. General William B. 
Hights, $6,000,000 ; Inwood on the Hudson, $750,- | Hazen will probably be nominated, as he is strongly 
000; Fleetwood Park, $300,000, Before a site can | hacked by Wash McLean, his father-in-law. If 
be chosen the sub-committee having the matter in | the nomination is made the confirmation will be 
charge must report to the Executive Committee, | ¢ought on Hazen’s questionable record and stand- 
and this to the commission, which will decide the | ing, as well as his lack of qualifications for the 
question. position. His ability, it is claimed by his opponents, 
The books of the Assessors in San Francisco 'is only third-rate, and before Congress his record 
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would swamp him, Gen. McKenzie, if he would ac. 
cept the position, would bea good man. Graduating 
in the Engineer Corps, he has achieved a brilliant rec- 
ord during and since the war. Howgate, Schwat- 
ka and the other lesser lights stand no show for 
the position: Schwatka has been highly compli- 
mented by the War Department authorities, and 
has received an indefinite leave, with full pay. He 
leaves for New York to-day to accept the hospi- 
tality of the Ceutury Club. This young officer has 
won a great reputation, and, in addition to muni- 
ficent offers on the part of publishers for his forth- 
coming book, has been offered $200 a night to lec- 
ture three nights in the week. So far he has de- 
clined all offers.— Philadelphia Press. 

——— a i> 68-00 Oe 

PUBLICATIONS RECEIVED. 


The Student's Illustrated Guide to Practical 
Draughting ; A Series of Practical Instructions for 
Machinists, Mechanics, Apprentices and Students 
at Engineering Establishments and Technical In- 
stitutes. By T. P. Pemberton, 5 Dey street, New 
York, 1880. Price, $1. 

The author of this little book is a professional 
mechanical engineer and draughtsman of many 
years’ experience, He is a teacher of mechanical 
drawing, and has also for years been a contribu- 
tor of articles on mechanics to various scientific 
journals. His book is of a very practical charac- 
ter, and is not so voluminous as to deter a student 
from investigating its merits. It treats briefly 
and yet full enough, among other subjects, of in- 
struments, paper, ink, colors and brushes, mount- 
ing paper, management and care of instruments, 
how tocommence, use of shadow lines and where 
to place them, how to draw gearing, delineation 
of screws and copying drawings, to which subjects 
it devotes 112 octavo pages. 


CORRESPONDENCE. 


‘THE FORTY SECOND STREET ARCH. 
CLEVELAND, Nov. 9, 1880. 

EDITOR ENGINEERING NEWS : 

From the ruins of that Forty-second street arch, 
a week after its fall, the writer could not see how 
the arch had been loaded. If the coroner’s inves- 
tigation brought out that the filling had been 
dumped against one of the haunches only, it is 
hard to see how any sort of engineer could have 
been connected with the work. If there isa neces- 
sity of filling an arch in that way, then the writer 
would say, leave the supports under the arch, hav- 
ing them strong enough for load of arch and fill- 
ing. If there is a necessity of filling an arch in 
the above way without supports, then let the one 
that orders or sanctions it get under the arch and 
try to uphold it with his Atlas-shoulders, or take 
his risk of being crushed. Though any sort of 
arch will not safely stand such one-sided treat- 
ment, the flat elliptic arch, most of all, will not 
stand it. One more reason not to use it. 

AN ENGINEER. 


METHOD OF LAYING OUT A MERIDIAN. 
Paxton, Ill., Nov. 9, 1880. 
Epitor ENGINEERING NEWS ; 

In Enaineerinc News of Oct. 30th, Mr. H. 
Alricks, Jr., gives a method of laying outa meridian 
by means of observations of equal altitudes of the 
sun, taken with a common engineer's transit, and 
asks why his method is not sufficiently accurate. 

In the first place he pre-supposes his instrument 
in perfect adjustment with regard to the vertical 
axis being vertical ; the cross hairs being perpen- 
dicular to each other; the horizontal axis being 
horizontal, and the object-glass sliding parallel to 
its optical axis. 

The instrument not being im perfect adjustment 
in the first two points will produce errors in ob- 
servation and in the latter two, errors in laying 
out the meridian on the ground. 

In the second place, hé dgesfiot take into account 


the change in the sun’s declination for the time 
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Secinene « Club of Philadelphia had sicaileia an 
Fuller, John B., Sur., Lycoming Co.; by invita-| act, consisting of twelve sections, for the consider- 
tion, Frost, G. H., Editor ENGINEERING News, | ation of the Convention. It was not the idea of 
New York; Gardiner, John, Dept. Int. Aff.,| the committee that this act in its present form 
Harrisburg; Gift, A. K., County Sur., Snyder} would be adopted, but by putting their idees in 
Co.; Hough, David, County Sur., Mifflin Co. ;| this shape they hoped to elicit discussion and give 
Haupt, Prof., Lewis M., Pennsylvania University ; | a definite base to work on in the Convention. The 
Irvine, O. M., Sur., Duncannonsville; Lehman, | committee had been working entirely with the 
Amb. E., Geol. Sur. of Pa.; Lehman, B. B., Dept. | view of obtaining much needed reforms and not 
Int. Affairs, Harrisburg; Mercer, Jos., Sur. & Reg. | for the purpose of carrying out the ideas or ad. 
6th Dist. Philadelphia; Meily, Martin, Co. Sur,, | vancing the interests of any special section of the 
Lebanon Co.; Miller, Preston, Pottsville, Pa.; | State. 

Merriman, Mansfield, Prof. Lehigh Univ.; Nelson,| The act was read by the secretary, and upon 
T. M., Borough Sur, and Agt. Pitts. Bridge Co.;| motion of Mr. Chance, was referred to the Execu- 
Peelor, David, Sur. and Eng. Cambria Iron Works; | tive Committee, with power to act thereon. A iter 
Reifsneider, J. H., Centre Co.; Ritner, Joseph, | considerable discussion as to the power thus given 
Mechanicsburg, Pa.; Smedley, Sam’l. L., Chief} to the Executive Committee, they were requested 
Eng., Philadelphia; Soule, Rich. H., N. C. R. R.;| to report to the Convention at as early an hour 
Smith, J. B., Waynesburg; Snyder, Aaron W.,/as possible to-morrow, and the convention ad- 
New Holland, Lance. Co.; Wilt, Adam, Co. Sur., | journed. 

Perry Co.; Vogt, Asel 8., Altoona, Pa. 

Mr. Smedley stated that the Convention was the 
outgrowth of a discussion on the subject of land 
surveying at the meetings of the Engineer’s Club of 
Philadelphia, who had deemed reforms in such work 
of great importance, and had asked the codperation 
of the Engineers’ Society of Western Pennsylvania 
in carrying out the work. 

A large number of communications from prom- 
inent engineers and surveyors, all heartily endors- 
ing the proposed work of the Convention, were 
read by the Secretary. 

Upon motion of Mr. Ashburner, a committee of 
three—consisting of Messrs. Ashburner, Peelor 
and Denny—were appointed to frame rules for the 
government of this Convention. 

Mr. Edeburn stated that we have with us this 
evening Mr. Burgess, of Cleveland, Secretary of 
the Association of County Surveyors of the State 
of Ohio. Upon motion Mr. Burgess was invited to 
participate in the discussions at this Convention, 
and to state what success the Ohio Association had 
met with. 

Mr. Burgess stated that an association was formed 
in Ohio early last winter. A convention was held 
in January, and he hoped they had laid the foun- 
dation for good work in the future. We are as yet 
in our infancy, and knowing that you need all of 
your time at present for the discussion of impor- 
of standard measures and true meridiaris in each | tant subjects, I will not detain you, but will take 
county; surveys to be recorded and plotted from | pleasure in giving desired information later. 
true meridian only; marking corners and lines, and| Mr. Smedley stated that among the requirements 
the maintenance of such monuments or markings; | of the day were better methods in the practice of 
retracing and permanently marking county and surveying ; better methods of making returns and 
township lines; the examination of all surveyors as | Tecords so that they may be of greater value to the 
to their professional ability; surveyors to be held | community at large ; and that the question of do- 
responsible for their work; the abandonment of the | ing away with the use of the needle in land survey- 
needle in surveying; a more uniform system of ing, which at present is almost universal, should 
fees and compensation to surveyors. demand the earnest attention of the convention. 

There should also be considered the advisability | Mr. Ashburner, chairman of committee on rules, 
of providing for a thorough geodetic survey of the | teported that the committee deemed it advisable | out much discussion. From this the following 
State; of creating a board of State Engineers ; of to make only a preliminary report, intending to points of general agreement are taken: Any exam- 
making the position of Surveyor one of appoint- make a full report of rules for the government of | ination of these officers is impracticable; the 
ment by the judges, and prohibiting any but | the convention at the next session, amount of practical experience to be required is a 
authorized surveyors from recording work. The committee recommended that debates be| secondary consideration, for many instances of 

The following gentlemen were present at the | limited to five minutes, that a subscription of $1.00 | good judgment and work among young engineers 
sessions of the Convention : be solicited from each gentleman present, for the | and surveyors, and a lack of judgment among 
. Ashburner, Chas. A., Mining Eng., Philadelphia; | purpose of meeting expenses of the convention, | older men, were cited. The first appointments will 
Africa, J. Simpson, Sur. and Eng., Huntingdon; | and that the morning session of the Convention | regulate very greatly the importance of the office; 
should commence at 9 a. m, a recommendation to the Governor, by a perma- 

Mr. Smedley moved that an executive committee | nent organization of engineers and surveyors of 
of nine gentleme= be appointed, to whom all | the State, of men to fill these positions, will proba- 
questions pertaining to legislation with respect to | bly lead to better results than any other method. 
land surveying, be referred, and that they be em-| We have not as good County Surveyors now, by 
powered to prepare a bill for presentation to the | election, as when they were appointed by the Sur- 
Legislature. 


veyor General. 
After considerable discussion as to the method| 1, the discussion on. Section 2, Major Hough 
of the appointment of this committee, Mr. Smed- | stated that scabseuabebeectenanntianded 
ley’s motion was carried, leaving appointment to| marked, and even the locations of county lines 
ee ene the rules ot ze mown. The record of a part of one 
ad f., Sur. Upon the motion Gardiner county line reads that “the said line shall begin 
Eilers, Chas. J, H., City Sur., Alleghany ; Ede-| the House of Representatives were adopted for the 160 rods south from Drake’s sign-post ” a point now 
government of the Convention. 


undeterminable by even the “ oldest inhabitant.” In 
Mr, Smedley stated that the committee of the! , purchase of 40,000 acres of land recently, by 


which elapses between the first and second obser-|Co., Pittsburgh; Fry, Howard, Williamsport ; 
vations. 

This change of declination reaches a maximum 
about March 17 and Sept. 25. 

The correction for the sun’s change in declina- 
tion increases as the time from an observation to 
the sun’s meridian passage increases, being about 
¥ for 1 hour and about 6 for 4 hours. 


F. L. Hi. 
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MINUTES. 

First Session—Wednesday Evening, Oct. 27, 
1880.—The meeting was called to order by Mr. 
Chas. E, Billin, Chairman of the Committee on 
Land Surveying of the Engineers’ Club of Phila- 
delphia, who remarked: 

GENTLEMEN—As Chairman of the Committee 
which issued the call for this Convention, permit 
me first to thank you for the hearty good wishes 
which you have all expressed for the success of the 
Convention. The committee have received a very 
large number of letters from prominent surveyors 
and engineers wishing us God-speed in accomplish- 
ing the object sought, viz., improvements in the 
methods and practice of land surveying, and the 
organization of thorough geodetic work. 

Our worthy Governor, Hon. Henry M. Hoyt, had 
intended to be with us, but is unavoidably de- 
tained in the eastern part of the State. I must, 
therefore, ask you to nominate a permanent chair- 
man, 

Upon motion, Hon. J. Simpson Africa was unan- 
imously elected Chairman of the Convention. Mr. 
Billin was elected Secretary and Treasurer, and, 
upon request of the Chairman, stated that the ob- 
jects for calling this Convention had been fully set 
forth in the circulars issued by the committee. 
The circular called attention to the following im- 
portant subjects which have been urged upon the 
committee’s attention, and which should be fully 
discussed in the Convention: Provision, by strict 
laws, for periodic tests of instruments (chains and 
compass); horizontal measurement; establishment 


Oct. 28.—The Convention was called to order at 
9a. m., Hon. J. Simpson Africa in the chair. 

Mr. Ashburner, chairman of Committee on Rules, 
reported as follows : 

The Committee on Rules and Order of Business 
respectfully beg to report the following rules : 

1. Those governing the meetings of the House 
of Representatives of Pennsylvania, when deemed 
applicable by the chairman of the convention. 

2. No one member of the convention shall 
speak more than twice on any one resolution or 
subject, nor for more than five minutes at any one 
time without a majority vote of the convention. 
The committee wish to solicit a free and liberal 
discussion on all topics from all the members 
present. And the following order of business : 

* 1. Reading of minutes of the last meeting. 
2. Unfinished business. 

8. Deferred business. 

4. Reports of committees. 

5. New business. 

6. Adjournment. 


The report was ee and the Committee 
discharged. 

The Chairman of the thatebiioi appointed the 
following gentlemen to serve on the Executive 
Committee: Messrs. Smedley, Edeburn, Brubaker, 
Peelor, Dye, Ritner, Fisher, Boyer and Denny, to 
which were added, on motion, as Ex-Officio Meni- 
bers, the officers of this Convention. 

Mr. Smedley advocated the desirability of liberal 
discussion of the proposed Act, and of all impor- 
tant subjects relating to the meeting of the Con- 
vention, for the benefit of the Executive Com- 
mittee. The Act was then carefully discussed 
section by section, many important changes being 
made. 

In Section 1 the question of qualifications of the 
proposed State Engineers and Surveyors brought 


per M. H., Landisville, Lane. Co.; meen 
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reason of overlapping brought out by re-surveys, 
the company lost 3,600 acres. 

Mr. Ashburner offered the following resolution 
which was unanimously adopted : 

Resolved, That the Surveyors of the Common- 
wealth of Pennsylvania assem in Convention 
in Harrisburg, 28, 1880, having empowered 
the Chairman of the Convention to appoint a com- 
mittee to constitute an Executive Board to direct 
any action on the part of surveyors looking toward 
survey reforms, recommend: this 80 
appointed constitute themselves a permanently or- 
ganized body to call Surveyors’ Conventions and to 


organize and direct all movements which may ac- | State 


complish the reforms this Convention deems neces- 
sary. It is theopinion of this assembly that this 
Executive Board should be dissolved after the 
adoption of their report _— Surveyors’ Conven- 
tion next following the Convention at which they 
have been appointed, and that anew committee be 
appointed at each su Convention. 

t is further resolved, That the Executive Board 
shall not have the power to propose to the legisla- 
ture of this state the enactment of any Act except 
by and with the approval of a Surveyor’s Conven- 

on, to whom they shall propose such action as 


ioay mee deem le. 
ved, That tne Chairman of the Executive 
Committee be empowered to fill by a 
any vacancies occurring in the Committee. 

Upon motion, the Convention adjourned until 2 


p.m. 

THIRD SESSION.—The Convention was called to 
order at 2 p, m., the Hon. J. Simpson Africa in the 
chair. 

The consideration of the sections of the proposed 
Act was continued. The Act as amended was re- 
ferred to the Executive Committee, and the Con- 
vention adjourned to meet at 8 p. m. 

FourtTH SEssion.—The Convention was called to 
order at 8 p. m., Hon. J. Simpson Africa in the 
chair. The Secretary read a very interesting com- 
munication from Mr. J. B, Kaufman, of Franklin 
County, in which the great necessity for imprové- 
ments in surveying in that section of the state is 
emphatically expressed. 

M. Smedley, Chairman of the Executive Com- 
mitiee, reported an Act consisting of thirteen sec- 
tions, and the report was accepted. The Act is as 
follows : 


AN ACT TO PROVIDE BETTER REGULATION 
OF SURVEYS IN THE COMMONWEALTH 
OF PENNSYLVANIA. 


Section 1.—Be It Enacted, 
nor, by and with the advice and. consent of the 
ee eee Seniet-aere = 
appoint two com n eyors, 
who shall have had at least ten years ex- 
perience in their profession, and who shall be citi- 
zens of this Commonwealth at the time of their 
appctotmees ; who, with the ane, of 
Internal Aff shal form a Board to be styled the 
Board of State yors, of which the Secretary 
of Internal Affairs shall be the President, by virtue 
of his office. 

At the first appointment, one of the said Survey- 
ors shall be chosen to serve until the third Tuesda 
of January, Anno Domini 1882, and the other sh 
be chosen to serve until the third Tuesday of Jan- 
uary, Anno Domini 1884, and thereafter, their suc- 
cessors shall be chosen from among the licensed 
Surveyors for the full term of four years. The 
said Surveyors shall receive an annual salary of 
—— dollars, but this is not to be construed to in- 
crease the salary of the Secretary of Internal Af- 
fairs, which shal) remain as heretofore fixed by 


Ww. 

Sec. 2.—The duties of the said Board of State 
pone “sb shall be as follows: They shall examine 
candidates for the practice of land ing in 
this Commonwealth, and issue licenses un seal 
to those who, after examination, they shall deem 
competent. They shall establish, or cause to be 
established, true meridian lines in connection with 
standard United States measures of one hundred 
feet and parts thereof, in some suitable place, or 
= a in each and eos the Counties of this 

m 


e 


necessary no instrument or measuring line 
SS eons hereinafter speci- 
, without having received previous Tov- 
al of this Board. ee 
They shall establish such rules and regulations 
‘in the practice of surveying, as shall insure the 
most accurate work, the best means of ish- 
ing permanent monuments. ll lines shall be 
run to the true meridian, and the magnetic bear- 


&c., That the Gover- | ha 
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ing also noted. shall subscribe his 

name and the date of survey to every of sur- 

= They shall exercise all ieleane pasties 
the duties heretofore e and one 

by the Board of , and shall be —_ss 

laws now in force, to thesaid last 


mentioned, 

Sec. 8.—The Board of ee as ee 
ized, consisting of the Attorney , the 
retary of the Commonwealth, and the Secretary of 
Internal Affairs, is hereby abolished. 

Src. 4—No person shall ter be to the 
office of County Surveyor, as auth by exist- 
ing laws, unless he have been licensed by the 
Board of Surveyors as a Land Surveyor for 
the term of five years from the first day of Janu- 
ary next following the date of such appointment, 
The person so shall, before entering upon 
the duties of his said office, in addition to oath 
prescribed by law for County Officers, take and 
subscribe an oath or affirmation to perform all of 
the several duties of his said office with fidelity. 

The Judges of the Court of Common Pleas shall 
have power, on cause shown, to remove any of the 
said County Surveyors, for refusal, incom- 
petency or inability to perform the duties of his 
office, or for conviction of any infamous crime or 
misdemeanor, 
ne resignation, removal or otherwise, it 

1 be the duty of the said Judges of the proper 
County to appoint a qualified person to fill such va- 
cancy for the soerewen " 

Src. 5.—It shall be the duty of the County Sur- 
veyor to make such surveys and returns as are re- 
quired by law. He shall keep, in books geri | 
vided by the County for that panpomn. a of 
all surveys made by himself, or by other licensed 
eee in the ty, plotted upon such scale, 
or as, may be established by the Board of 
State Surveyors, and showing distinctly and accu- 
rately the position of the property, the bearing of 
all lines by true meridian, noting the magnetic 
eae and variation, the length of lines by 
United States standard, the position and character 
of landmarks, the names of adjoining owners, the 
name of the owner or person for whom thesurvey 
was made; incase of the survey being made by 
deed, the date and of of the deed ; in 


n- 


case of contested lines, the names of adjoining 
owners who were present at the time 
was made, the name of the Surveyor, 
his license and 


the survey 
the date of 

He shall, 
within ninety days from the completion of the 
pen arth tte ig sam 4 
so made or recorded by him, to the office of the 
Board of State Surveyors. 

Sxc. 6. and after the first day of January, 
Anno Domini 1882, it shall be unlawful for any 
person to practice the profession of land survey- 

ereinafter provided, until he shall 
a examination before the 
of State Surveyors and been duly licensed by 


the date of the survey. 


them, and shall have taken and su 


Surveyors. 

the provisions of .this section 
fine of one hundred dollars for each and every 
fence, to be recovered as. debts of a like amount 
are now by law recoverable. 

Sxc. 7.—it shall be the duty of 
veyor, within thirty days after he have made a 
survey within “y County, to return to the County 
Surveyor of sai er oer ee plans of the 
survey so made by him, wn 'y to such 
scales,and showing all such details as are 
be required by the provisions of this Act 
regulations of the Board of State Surv: 
in pursuance thereof. He shall conf to all the 

es and regulations which may be 

time to time by the said Board for the governmen 
of Surveyors, and shall submit i 
ments and measures to the insp2ction of the 
Board, whenever reasonably demanded by them 
all secords in the hands of County. 

Sec. 8.—That_ from and after the first day 
January, Anno Domini 188?, in all 8 made 
within this Commonwealth, the 


fixing 
County, Township or ee, lines, 
needle must be avo 

and the angles of intersection of all lines gi 
from the vernier, and all measurements in surveys 
shall be made with improved steel measuring 
chains, lines or or such accurate 
the Board to be 


methods as. may be wed 
tested by the Standard United measure, and 
shall be reduced to horizontal measurement. 

Jeueaey, one Deena 0k Oh osesed Warteg. 
anuary, - 
ors, in marking the corners or ae aes 
of peoperty er roads after the fin of 
roads , Shall, wherever 


use land: 
inches long 


In case of any vacancy occasioned | sions of 


Nov. 13, 1886. 


—— 


nea 


In marking the lines of Townshj 
landmarks of —— pe ome chee 
g, 0 squared ght inches by 
set in the ground so as to project six 
he surface ; and for marking the 
landmarks of stone 

_ long, one end squar 


Sec. 10.—Any person who shall knowingly or 
alter or remove any stone or other 
landmark, marking the line of any County, Town. 
ship, Road, Street or Property, shall be guilty of a 
misdemeanor, and, on conviction, be sentenced to 
pay a fine not exceeding five hundred dollars and 
undergo an imprisonment of not exceeding one 
year. 

Sec. 11.—It shall be lawful for any licensed Sur- 
veyor, with or without his assistant or assistants, 
to enter into or upon the lands of any person or 
corporation at any reasonable hour, in the per- 
formance of his duty as Surveyor. 

SEc. 12.—Engineers actually in the employment 
of any railroad, canal or other corporation of this 
Commonwealth, shall not be subject to the provi- 
~ og on Sixth iz bob ne oe sur- 
veys for rposes respective corpora- 
tions, anninanee the fixing of property lines, ‘bat it 
shali be the duty of such Raper, within ninety 
day after the completion of the work thereon, to 
return to the County Surveyor a plot of every sur- 
vey so made by them in any County, prepared in 
accordance with the requirements specified in Sec- 
tion Seven of this Act. 

SEc. 13.—Nothing in this Act contained shall be 
construed to prevent any person from making sur- 
veys within the boundary or contaiuing lines of 
any land for the gungante of landscape gardening, 
laying out cemetery lots, and the like; nor shall 
any of the provisions of this act be construed to 
impair, alter, repeal or affect any exist- 
ing law aoe mags Sg the election of Surveyors 
and prescribin duties thereof, in any of the 
incorporated Cities, Towns or Boroughs in this 
Commonwealth. 

Sec. 14.—That from and after the passage cf 
this Act, whenever a licensed Survevor is requested 
to attend Court as an e witness to testify to 
the a of his w in the location of dis- 
puted lines, he shall be entitled, in addition to his 
mileage, to the sum of five dollars per day, to be 
taxed as ordinary costs in the case. 

Sec. 15.—For each and every draft or plan filed, 
copied and forwarded to the of State Sur- 
veyors, as provided in Section Six of this Act, the 
County. Surveyor shall receive, in addition to 
such other fees as are now allowed by law, the sum 
or fee of one dollar and fifty cents, to be paid by 
the parties having the surveys made. 

Upon motion of Mr. Chance the Act was read, 
section by section, which, after consideration, 
were adopted. 

Upon motion of Mr. Dye the following committe 
of seven were appointed to consider the subject of 
fees of county surveyors: Mesers. Irvine, Hough, 
Snyder, Denny, Alricks, Reifenider, and Wilt.. 

Upon motion of Mr. Ritner Section 14 (as given 
in the Act above) was introduced, after which the 
Convention adjourned, 

FirtH Session, Oct. 29, 1880.—The Convention 
met at 9 a. m., Hon. J. Simpson Africa in the 
chair. Mr. Irvine, chairman of the Committee on 
Fees of County Surveyors, reported the recommen- 
dation of Sec. 15 as given above. The Committee 
further reported that they considered it inexpedient 
to incorporate in this Act any stipulated fees fcr 
the work of surveyors, thinking it better that tois 
subject should be left to the decision of individual 
surveyors and to the regulation of circumstances, 
Upon motion the report was adopted and the new 
section ordered to be incerporated in the proposed 
Act. 

The following resolution, offered by Mr. Irvine, 
was unanimously adopted : 

Resolved, That the oe eens bei = 
are directed, to prepare a constitution 
vy tag oh the more ect tion and 
 diemeagere of future Conventions, and to Report 

same to the next Convention ; and that when 
this Convention adjourns, it be to meet again at 
the call of the Executive Committee. 

The following resolution was offered by the 

adopted : 


Secretary, and _ ae 
ven- 
eae Canes Ba fete, 


Resolved, That the 








Nov. 23, 1:80. 





with authority to correct any errors in verbiage or 
so as not to change its intent or 
meaning, with direction to them to cause it to be! 
and printed for presentation to the) 
next meeting of the Legislature. 
After a general discussion on the subjects of 
magnetic variation, fees for surveying, and 
organization of county associations, the Secretary 
stated that it is very important for the use of the| 
Committee in calling the next Conventior that a 
full list of all persons engaged in the practice of 
surveying in this state should be secured; for this 
reason all surveyors are requested to send to the 
Secretary, at 1.518 Chestnut street, Philadelphia, | 
full lists of all persons who practice surveying in | 
their respective counties. 
On motion of Mr. David Peelor, a committee con- | 
sisting of Messrs. Peelor, Haupt and Kaufman, | 
was appointed to consider the subject of magnetic 
variation, and to report upon the same at the next | 
convention. 
Resolutions were unanimously carried conveying 
the thanks of the Convention to Hon. J. Simpson 
Africa; Mr. Charles E. Billin; Hon. A. K. Dunkel, 
Secretary of Internal Affairs; Mr. John Gardiner, 
Deputy Secretary, and Mr. Wm. P. Small, Resi- 
dent Clerk. for their kind and efficient services, 
and for courtesies extended to the Convention; the 
press of Harrisburg were also duly thanked for 
their reports of the proceedings. ; 
Upon motion the Convention adjourned to mee 
at the call of the Executive Committee. 
Cas. E. BILuin, Secretary. 


— eee —— 


MECHANICAL ENGINEERS. 











The American Society of Mechanical Engineers 
met again at the Union League Theatre, at 10 
o'clock, on the 5th inat., President Thurston in the 
chair. After a little preliminary business, discus- 
sion of J.C. Hoadley’s paper on the compound 
engine was and occupied most of the 
morning. It was participated in by E. D. Leavitt, 
Jr., J. E. Sweet, H. R. Worthington, Wm. Lee 
Church, C. T. Porter, Professor W.  S8. 
Robinson, of Columbus, O.; Allan Sterling. 
of Mill Point, Ont.; F. 4 ion, of 
Pittsburg, Pa., and several others. Mr. Charles T. 

on the strength of machine tools was 
di by Coleman Sellers, of Philadelphia, and 
C. E. Emery, of this city. The 
were that what was needed was greater rigidity 
and stiffness of parts rather than greater strength. 
The error of _—- machine-tool eee 
in making tools which, although strong enough not 
to break, were not of the right or form to 
prevent an uncertain springy, wabbling 
movement. ‘‘The Measurement of Friction of 
Lubricating Oils” was the subject of Mr. C. J. H. 
Woodbury’s pa: At the afternoon session Prof. 
Robinson, of Columbus, read two papers, both 
illustrated by diagrams and tables, on the efficiency 
of crank pins and crank bearings, and the adjust- 
ment of cushions. 

The following resolution, introduced by Mr. 
ae and amended by Mr. Forney, was 
inf y : 


“That the i depricates any legislation 
tending to mae the introduction of 
system of measurement into our indus- 
establishments, that the Secretary be in- 
structed to communicate the sentiments of this 
resolution to any one concerned in procuring this 

i and that a of this resolution be 
sent to the Anti-Metric Society, of Cleveland, 0.” 
hat this resolu’ should be sub- 


is found thai 
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dies differ from each other so chat their wares are 
not interchanyeable. This leads to much annoy- 
ance. Efforts are making to secure uniformity. 

The theatre had been engaged for the evening 
for a Bernhardt rehearsal. but word was received 
during the afternoon that if the Engineers desired 
its use for the evening it should be at their disposal; 
so the final session of the meeting was held there. | 
Mr. Sterling read a paper on practical methods | 
of economy of fuel in steam-engines, stating as 
the points to which special attention must be 
paid to secure the end in view, the proper 
combustion of the fuel, separation of steam | 
from the water, facilities for inspection! 
and cleanliness, strength of boiler, absorp- 
tion of heat by water and durability of mate- 
rials. He recommended the introduction of a mass 
of fire-brick in furnaces to heat and ignite gases 
and the use of steam at a pressure of 375 pounds | 
- square inch, while the usual pressure is but 
5 pounds. As an instance of the practical 
value of economy in fuel he said that a sav- 
ing of one meeml of coal per horse-power per 
hour on a steamship of 2,000 horse-power meant | 
a saving of $10,000 per annum. In the discussion | 
which followed, the question of using gas with a| 
regulated supply of air was debated by Professor 
Egyleston, of the School of Mines, Mr. Holley and 
others. Mr. Holley said that railroads had found it 
more economical to let their locomotives smoke 
than to employ apparatus for the prevention or | 
consumption of smoke. It has been proven that | 
the burning of smoke did not always mean any | 
actual saving of fuel. After several other papers 
had been read on technical engineering topics, the | 
ee subject to the call of the coun- 
cil. e next meeting will probably be held in| 
February next. 

— eso —__—__ | 


LIVERPOOL ENGINEERING SOCIETY. 


The usual ae meeting of this society | 
was held at the Royal Institution, Colquitt street, | 
London, England, Mr. A. Ross, President, in the 
chair. A r entitled ‘‘ The Combination of the | 
Block and Interlocking os on Railways” was 
read by Mr. H. Dibbin, M. Inst. C. E. The author | 
commenced with a brief review of the progress of | 
railway signalling from its first introduction on | 
railways, and thence the various improved methods 
in use at present were considered, chiefly in respect | 
to the block system and its vital relations to 
modern railway traffic working. Diagrams were | 
exhibited illustrating the main argument of the | 
poet to the effect that though the block and in- 
terlocking are in themselves pushed to every possi- 
ble degree of perfection, they are as yet uncom. 
bined, and can therefore be actuated in antagonism 
to each other, through the fallible human agent 
who works them, and thus permit of disaster. 
Many methods, more or less successful, had been | 
devised to overcome this defect in railwa 
working, but in order to effect a thoroughly e 
and correct combination of the diversal elements, 
viz., the train and the electric and outdoor signals 
and the points man, they should each actuate 
but one electric current. This current should be so 
devised that its closing and unclosing permit no 
adverse element to intrude, and the in itself 
thus rules the road. The author illustrated by 
Lay. geen er and models how such a plan 
was to be carried out, and while advocating the 
security thus afforded against many of the acci- 
dents resulting under the present system, he 
pointed out that in common with all so-called au- 
tomatic systems, it would be necessary to insure 
the perfection of the mechanism, and to avoid as 








far as possible that complication which has alread 
advanced to nearly the last degree in the a ie 
ances for railway working. He thought t 


nonene trains at 
high speeds on trunk lines, ard also for si line 
working, the partiy automatic plan ibited 
ould be of considerable value. 


wi 
A vote of thanks for this excellent paper closed 
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FOR THE EXCAVATION AND PARTIAL TIMBERING OF 
GOULD'S TUNNEL, ON THE LINE OF THE PITTS- 
BURGH, CINCINNATI & ST. LOUIS RAILWAY, SEVEN 
MILES WEST OF STEUBENVILLE, OHIO. 


[See Advertisement. | 


DESCRIPTION OF THE WORK. 

The tunnel proper will be 3,300 feet in the total 
length. It will be excavated for a single track rail- 
way, and of the dimensions shown upon the detail 
cross sections hereto attached. The line of the tun- 
nel penetrates a ledge of solid sand-stone rock, 
which, at the east entrance, extends to a height of 
thirty-six feet above the grade of the track, and at 
the west entrance, to a height of twelve feet above 
the track. It is expccted that fora distance of 
1,100 feet from its east end the tunnel! will not re- 
_ any supports for the roof, nor any lining for 
the sides, but that for the remaining 2,200 feet, 
the sides and roof will require lining and timber 
supports. That portion of the tunnel requiring no 
lining or support will be of the size and shape 
shown on the cross section marked A, and that 
portion of the tunnel requiring lining and support 
will be of the size and shape shown on the cross 
section marked B. 

The grade of the track rises westwardly through 
the tunnel and its approaches at the uniform rate 
of nine inches for every one hundred feet in length, 
as shown by the profile hereto attached. 

The eastern approach is two hundred feet in 
—s and composed chiefly of solid sand-stone 
rock, with a small proportion of loose rock and 
earth ; the western approach is one hundred feet 
in length, and composed of materials similar to 
that of the eastern approach. * 

QUANTITIES OF MATERIALS. 

The quantities of material contained in the work 
are approximately estimated as follows - 

1,000 cubic yards earth in the two approaches. 
4,500 cubic yards loose rock in the two approaches, 
6,500 cubic yards of solid rock in the two ap- 


—— 

4,200 cubic yards excavation of sand-stone rock in 
tunnel proper. 

526,000 feet B. M. white oak timber in sills, posts. 
caps, rafters, and lagging plank. 

8,000 pounds wrought iron clamps, dowels and 
spikes. 


METHOD OF CONSTRUCTING WORK AND DISPOSITION 
OF MATERIAL. 

_ The work will be prosecuted from both extrem- 

ities, and carried forward at such rate of progress 

as will insure its final completion on or before 

ae ist, 1881, without resorting to shafting. 

he approaches will be excavated to a width of 
twenty feet at ee (eighteen inches below 
base of rail), and with such side slopes as the char- 
acter of the material may uire, and which will 
be determined by the Chief Engineer. 

All solid rock excavated from the approaches, 
which, in the opinion of the Chief Engineer may 
be suitable for ballast, will be deposited by the 
Contractor at such points near the line of the track 
outside of the approaches, as may be designated 
by the Chief Engineer ; all other, material excay- 
ated from the approaches shall be deposited in the 
embankments for the cane road-bed between the 
tunnel approaches and the points of junction with 
the = line of railway ; said embankments 
will be staked out, and must be carried up accord- 
ing to their _— dimensions, and conforming to 
their establis lines, sl and top grades. 

All solid rock excav: from the tunnel proper, 
which, in the opinion of the Chief Engineer ma: 
be suitable for ballast, will be deposited at suc 
points near the line of track, outside of the ap-. 
proaches, as may be designated by the Chief En- 
gineer. 

“all other material excavated from the tunnel is 
to be transported into the embankments for the 
regular road-bed between the tunnel approaches 
and the points of junction with the present line of 


the railway ; and after said embankments are com- 
Semen eran re ana tunnel, reserv ballast, shall v 
Frencu CANALS.—The Minister of Public Works of the sae as anata 
of France ha; issued instructions as to the dimen- | structed, so as to form a road-bed for a second 
sions and types of na ) canals. A. ti beyond as far as the material will 
to a law passed i Anaes. 1978 the following | reach, and built according to the dimensions and 
dimensions were upon : Depth . wane by the Chief Engineer, it being 
6 ft. 8.74in.; width of locks, 17 ft. clear ; of | di ly understood that no material is to be 
locks, ee Sen under wasted outside of the road-bed for double 
a standard of bed is now | track, i by the Chief En- 
fixed ft. 9.71 in., to be somewhat increased | gineer. The average haul of the material to be ex- 
on curves ; the rate 0 cavated and Sea mee mane sees 
for curves over 100 metres radius by the formula | specified, is ly computed at 1,600 feet. 
=10 meter+——. Asa rule the slopes to| If Lene” sinters Sm 
be 11g to 1, this slope of course where the Hea. and spikes to lay tracks for the trans- 
nature of the ground a flatter or a sharper of excavated materials from the tunnel 
slope advisable. Tow path 16.5 ft. wide on top. to the ends of the embankment, at either sid- 
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charging the value of said materials at the time of | Excavation of approaches will be classified as | from his employ any and every person who js i 


their delivery, and receiving the said materials | 


earth, loose rock and solid rock. 


| temperate, disorderly, or quarrelsome, or who is 


again after the completion of the work, delivered; Earth excavation shal) include clay, sand, loam, | unfaithful or unskillful in the performance of hig 


convenient for loading on cars, at the side of the gravel. and all other earthy matter, or earth con- | duties ; and in no case shall the Contractor e 


track, ut a price current at the time of the comple- | 


tion of the work. 

As will be seen from the map hereto attached, | 
the work in the tunnel and approaches is entirely | 
independent of the traffic of the main line, but in 
convenient vicinity thereto for shipment of men 
and materials during the progress of the work. 
Ample grounds are provided by the railway com- 
pany, at both ends of the approaches, for storage 
of tools and materials, and for tenements for the 
men, All temporary buildings erected upon these 
grounds by the Contractor, and all surplus timber, 
and all retuse, must be removed after the comple- 
tion of the work. 

The extent and termination of the timbering will 
be fixed by the Chief Engineer. It must progress 
simultaneously with the excavation, and, if neces- 
sary, the excavation must be secured and protected 
by temporary supports before the introduction of 
the regular timber lining. 

No extra allowance will be made for such tem- 
porary supports, which must be in al) cases re- 
moved after the introduction of the regular tim- 
bering. 

All necessary arrangements for the discharge of | 
the drainage must be provided by the Contractor, | 
at his own proper cost and expense. 

No free .ransportation will be furnished by the | 
railway company for either men or materials em- | 
ployed or used on the work. 


QUALITY AND CHARACTER OF THE WORK. 


The excavation of the tunnel, where no timber- 
ing is required, taust be strictly in conformity 
with the cross sectidn ; the bottom must be picked 
to a uniform surface, and no rocky protuberances | 
will be allowed inside of the generai lines of the 
section. 

Drilling and blasting must be very carefully con- 
ducted, so as not to shatter the roof and sides out- | 
side of the excavation limits; but if by unavoid- 
able accidents any outside rock shall become loose 
or shattered, it shall be taken down and removed 
by the Contractor, without extra compensation. 

The general manner of conducting the excava- 
tion shall be at the option of the Contractor, pro- 
vided it isin the opinion of the Chief Engineer 
consistent with general safety, and insures the 
completion of the work within the preseribed time; 
otherwise the Chief Engineer shall direct the 
method of proceeding, which must be carried out 
by the Contractor. ~ | 

The:Contractor shall also conform to such regu- | 
iations as the Chief Engineer may from time to | 
time find it necessary or expedieit to prescribe, | 
touching the safe keeping and handling of explo- | 
— and combustibles, and their application in the | 
work, 

The excavation of that portion of the tunnel | 
where timbering is to be introduced must be 
strictly in conformity with the proper cross section, 
and nothing will be allowed for material removed | 
outside of the area allowed for that portion of the | 
work, as stated upon the section. 

The trenches for the reception of the longitudinal 
bottom sills must be carefully dressed to a smooth 
and uniform surface, and to the proper size and | 





e. 

The work is to be generally prosecuted in the | 
manner and under the provisions as above pro- 
vided for that portion of the tunnel where no tim- | 
bering is required. 

All spaces between the tunnel walls and timber | 
lagging must be very carefully filled and tightly | 
packed with hard and dry material, suitable for | 
that purpose. 

All timber used for the permanent lining of the 
tunnel must be sound white oak, cut from living 
trees, free from sap, unsound knots, wind-shakes, 
or other defects ; it must be sawed true and of the 
full sizes given in the drawings, and must be en- | 
tirely satisfactory to the Chief Engineer, or his | 
authorized assistant in charge of the work. 

The bottom sills must be laid upon their true | 
lines and grades; the posts spaced at proper dis- | 
tances, and dowelled into the sills with dowels six | 
inches long, one inch diameter. At their upper | 
ends the posts are to be tenoned into the longitu- | 
dinal caps, as shown on drawings ; the caps must be | 
sawed to the proper bevel to-receive the leaning | 
rafters, which are to be fastened to the caps by six | 
inch dowels, one inch diameter. 

The horizontal top struts must be sawed off at | 
both ends to the proper bevel to meet the leaning | 
rafters, to which they are to be secured by means | 
of iron clamps, eight inches long, th uarter | 
inch square, t down three inches at onak end, | 
and point sharpened for convenient driving. 

The lagging must be of lengths to reach over at | 
least two ts, sawed off square at their ends, and 
the joints must meet closely in the middle of the 
timbers. 


taining Jo: se stone or bowlders intermixed, which 
do not exced in size three cubiv feet. 

Loose rock shall include all stone and detached 
rock lying in separate and contiguous masses, con- 
taining not over three cubic yards; also all slate 
or other rock that can be quarried without blasting, 
although blasting may occasionally be resorted to. 

Solid rock includes all rock occuring in masses 
ex: ing three cubic yards, which cannot be re- 
moved without blasting. 

The prices to be paid per cubic yard for each 
class of materials are understood to cover and in- 
clude the digging, blasting, !oading and transporta- 
tion to the places of deposit, as above specified. 

Tunnel excavation will include all materials 
of whatever nature hetween the two ends of the 
tunnel. and within the area of the cross s ction; 
it will be paid for by the cubic yard, counting only 
the material contained within the limits of the sec- 
tions shown on the plan, unless changes in the sec- 
tion should be ordered by the Engincer, in which 


mpl 
/any man who may have been discharged for simile 


| cause from any other work on the line of the rail. 
| way. 
| Any dam done by the Contractor, or by the 
laborers in his employment, to property in the 
| vicinity of the work, shall be promptly sett!ed and 
_ paid for by the Contractor ; and in case there shal] 
be any unsettled claims for such damage when the 
final estimate is returned, the railway company 
| may retain out of the amount due under the fina] 
| estimate, a sum equal to the damages cluimed, and 
| the cost of settling the same, and keep said sum 
| until such claims are adjusted by legal, process or 
| otherwise, when the amount so determined, with 
| the costs added thereto, shall be paid out of the 
/ said retained moneys, and the balance, if any, re- 
turned to the Contractor. 

The Contractor shall perform such extra labor in 
‘connection with the work as the Chief Engineer 
|may, in writing, specially direct. and when no 

price for such extra work is specified in the con- 


PROPOSED TUNNEL Liner AND Present LOCATION OF TRACK aT GOULD'S, 7 MILES WEST OF 
STEUBENVILLE, O. 


case the quantities contained in tue section as 
modified wiii be allowed. 

The price for tunnel excavation is undersiood to 
cover and include the removal! of the material by 
blasting or other methuds of removal, the tcading 


| of the same, and its transportation to the designated 


place of deposit, together with all incidental ex- 
penses connected with the work. 

Timiering will be paid for by the 1,000 feet, 
Board Measure, of lumber actually placed in tunnel, 


|in accordance with the plans, and it shall include 
'the cost of the necessary dowels, clamps and 
| spikes. 


If circumstance should require a change of form 
in the timbering, the Contractor will be required 
to conform to such change and accept payment 
for the actual quantity contained in the modified 
arrangement, and, in anticipation of such possible 
changes, the Contractor shall only provide for such 
reasonable supply of material in advance as the 
progress of the work may require. 


GENERAL SPECIFICATIONS, 


The Contractor will be required to give his per- 
sonal attention to the work, and will not be per- 
mitted to assign or transfer, or relet any ew: 
thereof, without the written consent of the Chief 
Engineer ; and in case such permission to transfer 
or sublet is granted, the Contractor shall not, in 
any case, be released from responsibility for the 
wages of the men, or the cost of materials em- 
ployed in the work. : 

e Contractor will not be permitted to hire la- 
borers or mechanics from the forces employed by 
the railway company, and whenever required by 
the Chief ineer, the Contractor shall discharge 


tract. such price shall be fixed by the Chief En- 
gincer; but no claim. for extra work shall be al- 
lowe’, unless the same was done in performance 
of a written order as aforesaid, and the claim pre- 
sented at the first estimate after the work was 
done, 

The Contractor, upon being so directed by the 
| Engineer, shall remove or rebuild, or make good 
|} at his own cost, any work which the latter shall 
decide to be defectively executed ; and any omis- 
sion by the Engineer at the time of any monthly 
estimate to disapprove of any work, shall not be 
construed to be an acceptance of any defective 
work. 

The classifications, measurements and calcula- 
tions made under the direction of the Chief En- 
jeter of the quantities and amounts of the several 

inds of work done by the Contractor, shall be con- 
sidered as final and conclusive, and in case of any 
dispute relative to the same, the decision of the 
Chief Engineer shall, in the nature of an award, be 
final and ing. 

The statement of quantities above given, and 
the estimate of the average haul, are to be consid- 
ered as approximations only, and they shall in no 
way effect the final settlement as based upon the 
quantities and amounts of work ascertained to 
have been actually done; nor shall the approximate 
statements entitle ee eae any — for 
misconveption or ignorance quan , in 
case they should materially differ from the amount 
of work finally ascertained as having been actually 
performed. 3 

The Contractor shall not be entitled to any claim 


for damages for any finyir@hce or delay, from any 
cause whatever, in the progress of the work or any 
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by the Chief En- 
i ; provided, however, that the Contractor 
onl give immediate notice in writing to the Chief 
Engineer of the cause of the detention ; and in 
case of any suspension of the work, no claim shall 
be made by the Contractor for d that may 
arise incidentally out of such , or for an- 
ticipated ts. 

On or t the twentieth of each month an es- 
timate shall be taken by the Chief Engineer of the 
value of the materials delivered and work done u 
time, and eighty-five = cent. of the - 
value shall be paid to Contractor during 
the month next su the 


E 
BF 
me 


part of the Contractor, declare contract, or an 
rtion or section embraced in it, abandoned 

orfeited, which declaration and forfeiture shall 
exonerate the railway company from any and all 
obligations and liabilities arising under the con- 
tract, and the reserved per centage of fifteen per 
cent. u any work done by the Contractor may 
be retained forever by the railway company ; and 
it is mutually agreed, and ae understood 
that the decision of the Engineer shall be final and 
conclusive in any dispute which may arise between 
the parties of the nt relative to or touching 
the same ; and each and ev one of said parties 
do hereby waive any right of action, suit or suits, 
or other remedy in law or otherwise, by virtue of 
said covenants, so that the decision of said Engi- 
neer shall, in the nature of an award, be final and 
conclusive. 


PROPOSAL, 


The undersigned pr> to build the tunnel, 
near Gould Station, on the line of the Pittsburgh, 
Cincinnati & St. Louis Railway, seven miles west. 
of Steubenville, Ohio, with the approaches thereto, 
and do all the work required, according to the 
pines and specifications, and the directions of the 

hief ineer of the Pittsburgh, Cincinnati & 
St. Louis Railway Company, for the prices follow- 


eee 
§ nmsays 
For earth ex cavation in approaches, in- | 

cubic yard. ei 
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For timbering, per 1,000 feet, Board 
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THE SEWERS IN CHINESE CITIES. 


i 
| 
} 





To the Editor of the Metal Worker : Your favor | 
of the 26th Sept., asking for information on the | 
sanitary policing and care of premises in Chinese | 
cities, sails Ses a longer answer and a more detailed | 
consideration than I shali be able to give at the) 
present time. In regard to this matter you re-| 
mark : ‘‘ We understand that their cities have no | 
public sewers, and as the mortality is relatively | 


SNE 


sun until shame forces it upon official attention, or it 
is picked up by vagrants of the very poorest class 
and disposed of for their own benefit. 

The great fertilizer used in China is human fe- 
ces. is collects not only in the sewers and at 
the foot of the city walls, where the vagrants pick 
it up, but also in immense stone receptacles at the 
outside of every gate justin the angle of the wall. 
Thus you see that the Chinese are alive to the im- 
portance of sanitary measures, although they exe- 
cute them in an imperfect, semi-civilized man- 


small in proportion to population, we infer that | ner. 


they must have some very good system for collect- | 


ing the city refuse and utilizing it for fertilizing 
the country.” As to “‘ public sewers,” the facts, | 
as I know them, are as follows: There are canals 
traversing the Chinese cities, and connecting with 
or running out of them are larger ones, which flow 
into the moats by which every city is encircled, and 


the | which are fed through tributaries by the great 


river of China. These canals are crossed, as well 
as bordered, by streets of greater or lesser width. 
There is a substantial stone bridge at every cross- 
ing of the main streets for a sewer, and these sewers 
débouche into the canals. These sewers may be 
described as one long sarcophagus, of which but 
the lid has to be removed in order to expose the 
corruption within. This lid is the whole width of 
the street. 


perhaps, and are several inches . and upon the 
under side they are undressed. en the sewer 
is to be cleaned, these slabs are turned up on end, 
thus exposing the contents of the sewer. It is 
filled by a dense black ooze, which reminds one b 
its brilliancy, but not by its odor, of shoe black- 
ing. This 
ing — the soil and saturating the ground beneath 
the adj 
and sides also being of granite. If it were other- 
wise, its foul exhalations would s ily deci- 
mate the families inhabiting these dwellings. 
The covering slabs which we have mentioned 
rest upon ledges at the very foot of the house sills 
or steps, of which there are only one or two. You 
will understand, of course, that Chinese houses in 


open right upon the streets, and these | 


streets are not more than eight or ten feet in width, 
which is, of course, ar tong of _ slabs. When 
in place, resting upon ges, they join quite 
neatly, althou they are not. dovetailed, nor do 
they fit so tightly but that the interstices between 
them serve as a vent through which the water per- 
colates. Ido not know whether thisis intentional 
or not, for cities vary in this respect. The sink 
holes permit the entrance of water and are found 
at every door or two. 

When these sewers are to be cleaned out, as has 
already been remarked, the slabs are turned on 
end and leaned against the houses and shops on 
either side of the street, exposing their rough and 
undressed lower sides—their upper surfaces, which 
are fretted with the chisel to prevent the bro- 
ganned boots of the inhabitants from slipping in 
wet weather, being hidden from view. The black 
and pudding-like ooze is then scooped out and 
tianned away by the use of an elastic bow made 
of ash, at the ends of which are suspended two 
shallow baskets shaped like a farmer's fan. The 
bow is called a pentan, and is thick in the middlé 
and tapers away toward each end. The baskets 
only contain about half a bushel each. The work 
of removal gives employment to a great many 


ick mud is only prevented from 0oz- | 
nt dwellings on either hand, by bottom | 


Sincerely yours, 
Jno. 8S. ROBERTS 
—_—_—_—_ 9 +0 oo we 


HISTORY OF ZERO. 





“Zero” on the common thermometer, like the 
fanciful names of the constellations, is a curious 
instance of the way wise men’s errors are made 
immortal by becoming pa It may be worth 
while to say that the word itself (zero) comes to us 
through the Spanish from the Arabic, and means 
empty ; hence, nothing. In expressions like ‘‘ 90° 
Fahr. ” the abbreviation, Fahr., stands for Fahren- 
heit, a Prussian merchant of Dantzic, on the Baltic 


| Sea. His full name was Gabriel Daniel Fahrenheit. 
It is formed of sections or slabs of | 


granite, which are quite narrow, a foot or more | 


From a boy he was a close observer of nature, 
and when only 19 years old, in the remarkably cold 
| winter of 1709, he experimented by putting snow 
| and salt together and noticed that it produced a 
| degree of cold equal to the coldest day of the year, 


and that day was the coldest that the oldest inhab- 


y | itant could remember. Gabriel was the more struck 


| with the coincidence of his little scientific discov- 
ery, and hastily concluded that he had found the 
lowest degree of temperature known in the world, 
either natural or artificial. He called the degree 
zero, and constructed a thermometer, or rude 
weather glass, with a scale graduating up from 
zero to boiling point, which he numbered 212 and 
the freezing point 32—because, as he thought. mer- 
cury contracted the 32d of its volume on being 
|cooled down from the temperature of freezing 
water to zero, and expanded 180th on being heated 
from the freezing to the boiling point. 
| Time showed that this arrangement, instead of 
being truly scientific, was as arbitrary as the divis- 
ion of the Bible into verses and chapters, and that 
these two points no more represented the real ex- 
| tremes of temperature than *‘from Dan to Beer- 
| Sheba ” expressed the exact extremes of Pales- 
tine. 

But Fahrenheit’s thermometer had been widely 
adopted with its inconvenient scale, and none 
thought of any better until his name became an 
authority, for Fahrenheit finally abandoned trade 
and gave himself up to science. 

The three countries which use Fahrenheit are 
| England, Holland and America. Russia and Ger- 
many use Réaumur’s thermometer, in which the 
| boiling point is counted 80 degrees above the freez- 
|ing point. France uses the centigrade thermome- 
| ter, so called because it marks the boiling point 10 

degrees from freezing point. On 7 accounts 

the centigrade system is the best, and the triumph 

of convenience will be attained when zero is made 

the freezing point, and when the boilin int is 
ut 100 or 1,000 degrees from it, and all the sub- 
ivisions are fixed decimally. 

If Fahrenheit had done this at first, or even if 
he made it one of his improvements after the pub- 





. |}and the street resumes its usual 


coolies, and is quickly dispatched, though at first | lic had adopted his error, the lack of opportunity 
there is much delay in vociferation and wrangling. | which was really his, would have secured to his in- 
Starting out in a long line and with a balanced, | vention the patronage of the world. 
swaying movement, swinging their pentan around | 
from shoulder to shoulder to relieve fatigue, they | 
proceed rapidly, hallooing as they go, to the near-| THE NEW AMERICAN CABLE COMPANY, recently 
est canal, and, stepping cautiously down the bank | organized in New York, proposes to submerge & 
for fear of slipping, they drop their offensive de-| submarine repeater in mid ocean. The repeater 
posit into cargo boats. After the work of clean- | consists of a bronze globe some 6 in. in diameter, 
ing the sewers is completed, the slabs are replaced | moulded of a material which is supposed to be able 

appearange. The to resist the action of salt water for an indefinite 
sewage thus collected is conveyed by the canals; period. Inside this case or globe, hermetically 


— +e @ e+e. -- 


-- | into the country and spread upon the fields, or, in| sealed, is the simple mechanism which performs 
- | some cases, carried to the nearest convenient spot the functions of an office and two operators at the 
**! and dumped ina 
The canal banks 


* | this 
-| tidal 


heap, which soon dries in the sun. | bottom of the sea in mid ocean without the aid of 
are sometimes used for depositing | human intervention at that point. By the use of 
sewage ; this, taken in connection with the | the submarine repeater, a cable of any length, say 

i i ivided in the centre into two 


is emptied into the river or spread upon the |a working speed can be had, according to estab- 
fields. This juces a very irregular sur- | lished electrical law, four times than on a 

fave, which is tosubdue, for Chinese far- | circuit or cable of 2,000 miles. uently, one 

xy cumay. ha veageds ig sail nad pro Prgpathiony cone fwd Moet of the} 
wt tate . t city al for ve work to an¥ four of the pres- 
refuse much the same mode of removal | ent Atlanti It is also claii that 
is night soil of all the private | submarine repeater makes it practicable to 
houses is a eee ey in the | acable twice the length of any present say 
morning, poured into sins hetlen, ond washed 5,000 miles in length, with the same as pres- 
down with plenty of water. The kitchen garbage | ent cables are worked. Thus a might be 
and other refuse which gathers upon the streets| worked between San Francisco and China, where 
in where the inhabitants are weak enough, | the distance between 
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GENERAL INTELLIGENCE. 


62” We solicit and are always ;eased to publish in these 
columns any items cf interest that maz be furnished us. 


GAS AND WATER. 

The City of Kingston, N. Y., voted by a large major- 
“ty, Oct. 13, not to have water-works. 

The Winnepeg City Gas Company has been organizad, 
and the mains are to be laid next summer. The retorts 
are already being made. 

There is a row over the 
Ohio. The streets are now 
company free of charge. 

A gas company has been formed for lighting Jerv- | 
salem, and a street-car company for connecting that | 
city with the Mount of Olives is hinted at. | 


SPRINGFIELD, Ill., Nov. 9.—There is such a scarcity of | 
water in this part of the state that the Chicago & Alton | 
Railway are hauling water from Sangamon River to | 
stations. 

The Chicopee (Mass.) Falls water pee were tested | 
last Saturday, and two streams were thrown at the same 
time, it was estimated, to about 140 feet from the 
ground. 

All fears of a water famine in Brooklyn, N. Y., have 
now disappeared. On Friday of last week the consump- | 
tion of water was 26,266,206 quices as against 31,852,- | 
979 on the corresponding day last year. 

A water famine is pow imminent in Lynn, Mass., in the | 
opinion of the best judges, and a crisis may be looked 
for within a month or two at the longest, provided that | 
the rainfall within that time is not exceptionally high. | 


H. R. Worthington, of New York, has been awarded 
the contract for a new engine to be used at the pumping | 
station, Waltham, Mass., and the foundations are now 
being putin. An appropriation of $1,000, in addition 
to the $5,000 previously allowed, will be asked for by 
the Fire Alarm Committee to meet the cost of introduc- | 


ing the Gamwell system of fire alarm for this town. | 


The large pumping engine belonging to the Toronto | 
water-works has broken down, and there is danger of | 
the supply of water for the city falling short of the de- | 
mand. There is only one engine doing service, and it | 
pone short of the daily demand by 1,000,000 galions. | 

ieces of new machinery have been ordered for the dis- | 
abled engine from New York. Meantime great econ- | 
omy has to be practiced in the matter of water con- | 
sumption. 


BALTIMORE, Nov. 10.— Proposals am: unting to $738,- | 
156 were opened to-day at the City Hall for $218,800 of | 
the city water loan. The bids ranged from 105 to 114, 
and the awards were $19,750 at 114, $500 at 112, $500 
at 112.51, $500 at 113, $50,000 at 112.05, $50,000 at | 
111.89, $50,000 at 111.79 and $44,050 at 311.64. The 
total premium amounted to $26,167.47. The highest 
bid was 14¢ cents below the market price in the Stock 
Exchange. 

D. W. C. Carroll & Co., of the Ft. Pitt Boiler, Bridge 
and Tank Works, have been awarded the contract for | 
the new wrought-iron caisson at the Wheeling Water- 
Works. Their bid was $2,960, and they have until Jan. 
15, 1881, to complete the job. The caisson is.a water- 
tight contrivance to be built for the reception of the 
new pump in order that no embarrassment will result to 
the pump from submerging or any other cause. 


The Supreme Court, General Term, gave a decision on 
the 23d ult. in the case of George D. Lord against the 
City of Rochester in favor of the plaintiff, granting a 
new trial. The action was brought to recover $600,000 
alleged to be due the plaintiff for extra work done, tools 
and materials furnished outside of the contract with the 
defendant for the construction of the system of water- 
works, under the direction of the Water Commissioners 
appointed pursuant to the act of the Legislature for thac 
purpose. The act also authorized the issue of bonds, but 
restricted the amount to $3,182,000. It isconceded that 
the extra allowance, for the recovery of which this ac- | 


as question in Columbus, 
sing lighted by the gas 





tion was brought, was in excess thereof. Upon the trial 
the Referees dismissed the complaint upon the ground 
that the defendant was not liable for the acts of the 
Commissioners. 


The city of Wilmington, N. C., by its Board of Alder- 
meu, have accepted the proposition of Messrs. J. A.Cloud 
& Co., of New York city, and Mr. E. Kidder and associ- 
ates, of Wilmington, to construct water-works for that | 
city. The bid submitted by Mr. Cloud is for the erec- 
tion of first-class water-works, of the most improved 
description, to be completed on or before the first day 
of June next. A ing to the terms of the contract 
there are to be 7 double and fifteen single hydrants, 
giving one hund and thirty-five openings for hose 
attachments, for the use of the city at an annual rental 
of $5,250: and water to be furnished to private con- 
sumers at a moderate rate as com with cities 
of the same size; the city to have t i rome of pur- | 
chase, when the works are completed, or at equal stated 

thereafter. The water supply is yet to be se- 

ted ; to be hereafter determ by analysis and in- 
ee with the ob of obtaining the best water 
that is available. Mr. J. A. Cloud is the contractor for 
the Jacksonville, Fla., water-works and sewerage sys- 
tem ; he has now on.hand four contracts, amoun in 
Se to $250,000. These are jetties at Fer- | 
rnandina for the U. S. Government ; inland steamboat 
eanal between Jacksonville, Fla., and Savan- 
wah, Ga; drainage canal for the city of Jacksonville, 
and the em, . Cc, ee Mr. Cloud, 
during the past season, has been principally engaged in 
Ww. 8. vernment contracts in the South. | 

The engineer who has been investigating the subject | 
ef a water supply for the town of F ham, . 
has reported. He recommends that water be taken 








a the 
| methods in use for distributing water, he says thero are | toona to Philadelphia. By 


pump for this purpose should have a capacity of 25 gal- 


!on the summit of the hill on the eastarly side of Pros- 


| cost, after ae 
| is estimated at $4, 


| interest on cost of construction, $10,901 vai 


| ticket. 


| and will be constructed during the ensuing winter. The 
| construction of this bri 


| for one hundred years 
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of the Pennsylvania 
be removed from A]- 
cha Altoona loses 
-five of her most pro ing young men, 











from Farm Pond by means of pum 


located at a suit- emi yaad oe a 
able point on its eastern shore. A 


Railroad Company will sige 


in the village of South three hundred | some seven 
houses or buildings which would take water if pipes! who are in these offices. 
should be laid to them. In Framin Ceutre he esti-| During the year ending Oct. 1, 1880, the Manhattan 
mates there are 190 such buildings, and in Saxon-| Elevated Railway of this city carried 60,800,000 pas. 
ville 260, andin the whole town thinks there would be sengers, and warned $4,600,000. Not a mger was 
750 water-takers. He estimates the daily consumption | killed or ot through the fault of the company’s 
of water in the or ——, = = 3 servants. total mileage of road is 32 miles. 
ro}osed supply system, a x gallons, or Ot ~| The Southern Nevada Railroad of Nev an exten- 
aes to an individual. For a fire supply, he thivks | of the Nevada Central Railway, ie 
this month at Battle Mountain by the New York syndi- 
cate who built the latter road. The line will be extended 
to Grantsville, 70 miles southof Austin, work commenc- 
ing early in the spring. 


Mr. comin, P. L. &, and rty, returned from 

t street and about 4,000 feet northeasterly from the | Michipicoten River on the9th. They have finished their 

mmon at Framingham Centre, this site about j exploration, thus completing the preliminary survey for 

1,000 feet from Summer street; the water surface of this | the line of the Canada Pacific Railroad from Prince 

reservoir, when filled, to be at an elevation of 336 | Arthur’s Landing tc Nipissing, about 640 miles, by fol- 
feet above the mean low tide, or 187 feet above | lowing the northern slope. 


the surface of Farm Pond. The total estimated) K,wsas Crry, Nov. 10.—There is no material change 
; ’ 10 per cent. for possible con- | in the railroad siiuation since yesterday. The rates are 
tingencies, would be $218,035, and the- annual | the same, but the roads are selling coupon tickets ria 
interest on the cost, at 5 per cent., $10,901., The an-| § Louis at the option of the purchaser. This move is 
nual cost of operating and maintaining the water-works | cajiculated to provoke a further cut in eastern rates and 


; of this anount $1,000 being es- | will most likely involve some of the main trunk lines. 


timated as the outlay for coal. The total annual expense ele ae 
of constructing, operating and maintaining the proposed a vom Sor grees pridging a6 ns ee 
works is summarised Ss “ollows: Operating, O6000 51 S005 Central Bxtension, from Gaylor, Mich. to 


fund. : 
@ 10R. ’ | Sheboygan, 48 miles, has been let to Hendrick & Mc- 
$3,125: total, $18,526. It is also estimated t the D a we cin leniee Camis Ge tee ned aad of 


average annual charge to each of the 750 water takers 
would be $14.90. 








































ons per second, or 2,160,000 gallons per day. The =. 
position by the engineer relative to a reservoir is t 
one capable of holding 2,700,000 gallons, or a 
ten days’ supply of water, should be constructed 


the Detroit, Mackinac & Marquette. Work is to be 
begun at once. 

Curcaao, Ill., Nov. 10.—The State Supreme Court to- 
day made public a decision refusing a supersedeas in the 
case of the Lake Shore & Michigan Southern rs. the 
Western Indiana Railroad. This is a case involving the 
condemnation of certain land necessary to secure en- 
trance into the city of the Western Indiana Railroad. It 
is a substantial victory of the latter road over the Lake 
Shore. 


—e+e —_—. 
ELECTRICITY. 


Articles of incorporation of the Klemm Telephone 
ne were filed this week in the office of the County 
Clerk. The mecorporators are Frank A. Klemm, Julius 
Kayser and Adolph Schwab, ef New York, and Louis 
Davis, of Montreal, Canada. The capital is fixed at 
$1,000,000. 

At the annual meeting of the stockholders of the Ed- 
ison Electric Ligat Company, held on the 11th, the 


following trustees. were elected : Norvin Green, J ward Lake. 
R. Edson, Robert M. Gallaway, James H. Banker, E. P. we oa. Rook ee a ee ore the 


oN Assiniboine river. The whole length of the road as pro- 
Fabbri, Nathan d. Miller, Robert L. Cutting, Jr.. G. P. | jeoted is 28 miles, but the line is “pot yet fully located 
Lowrey, James O. Green, José F. deNavarro, Thomas toe Rock Lake, The company has a land grant 
A. Edison, Henry Villard and Lewis Roberts. Of the} ¢5m the Canadian government, and is said to have 
3,000 shares, 1,060 were voted upon for the above | placed a large amount of its bonds in London. 
Toa ae The line of the proposed Knoxville & Cincinnati 
ey Southern Railroad is now located from Knoxville, 
BRIDGES. Tenn., to the Cincinnati Southern at Emory bridge. 
; The distance is 42 miles; the elevation above the sea at 
The Grand Southern Railway bridge at Musquash, N. | Knoxville is 886 feet, and at Emory bri 784 feet, 
B., was swept away by the recent floods. the highest intermediate point being 1,112 feet at Black 
Oak ridge, six miles from Knoxville. The engineer's 
estimate uf the cost in under $25,000 per mile, and 
efforts are to be made to raise the money at once. 


The Mavitoba Southwestern Compa”y has let contracts 
for grading 50 miles of its road from Winnipeg, Manitoba, 


The bridge across the Assiniboine is under contract, 


dge will be a £ convenience, 
and materially enhance the value of the unoccupied land 


. The loan ted by the Manitoba Southwestern 
= of e eaaiaen ss . by the Smith | colonization Railway, ct which Dr. Schults is Presi- 

e new ge now being constructed e Sm dent, amounts to ,000,000. The company get some- 
Bridge Company for the tobe Erie & Western to ~ . t 7s isle in 


thing over three thousand acres of land 

the WaLash River at Lafayette, will be a combina: alternate blocks, six miles cn either side of the line, and 

of wood and iron, and is to be of the Howe truss pat- | the entire of the road when completed will be 

tern. The contract calls for the completion of the work | 700 miles. e company pay the Goverment $1 per 

by Dec. 1, and the estimated cost is 22,000. acre for land, and place a value of $5 per acre on it, 
The contracts for the construction of the Assiniboine: | at which the Government will dispose of these 

Manitoba traffic bridge bave been all let. The piers and | alternate 


all the substructure have been taken by Mr. Charles] ato meeting of the Commissioners of the Land Office 


Whitehead, and the contract requires him to have his leterm Genesee Val- 
work completed by the 1st February, 1881. The iron toy Canal’ Railroed ean — ee 


superstructure has been let to the Cleveland Bridge and in the banks and of the Geneses Valley 
Iron Company, the same parties who are suppl prone lying between the Erie Canal in the city of 
the iron work for the Louise Bridge. The Cleve and the of Mill Grove, in Cattaraugus 
Company undertake to have the bridge erected and County, for the sum of $11,500, being at the rate of 
ready for use by the 1st March, 1881 $100 per mile. The State reserves certain rights over 

At a recent meeting in Philadelphia of Councils’ Com- | such feeders and reservoirs as may be determined by 
mittee on Surveys the petition of mas H. Speakman, | the State Engineer. 


asking permission of Councils for the construction of a Louis ne estern agen roads 
bridge across the Delaware, —— Philadeiphia Sr. ae pig RL ame st Saxe at 
and Camden, was introduced, but as the sub was ell Hotel to-day and agreed on the following 
eee OS ae ome, it was decid = yee . 11: Limited tickets from St. 
pone action for the present a a special m Boston. : - to Phila- 
consider the same, The amount ssked for by the Bar- : hg a ir Ste a8: 
vey Department for expenses next year, 800, was 

approved. 


—_-2ee-—_- 
RAILROADS. 


The Mellon Brothers have hased the controlling 

interest in the Oakland, Cal. Punuieer Railway for 

$140,000. 

oe directors of the ee ie 

ave elected as their Presiden m R. Garrison ; 

Vice-President, R. M. Gallaway ; Secretary, F. E. Wor- work will be vayetueely proseented, sid 0 te cxetitendy 

cester, and Treasurer, John E. iy. by : 
The C., M. & &t. P. Ry. Co. has purchased the of | This important factor of the com- 

way of 180 miles long by 900 feet wide ¢ asl can rn te Biers ae 

Sioux Reservation to enne River. Price, $110 per 

mile, and $4 per acre for station grounds. 

senhing. 8 Sen eeravemaes ax temaaiin tiie alee Re neat amie bow 

a fine improvement a v 

a fill where thers past tneatlc AED) foot long: aed ook. ee no 

ting a fine iron bridge over Greenville Creek. 
Boston, Mass., Nov. 10.—The stockholders of the Bos- | railroad, but such a read 

ton & Lowell and Nashua & Loweli Railroad 

by a very large ma , have ratified the lease | Vera Cruz 

the latter road by the former. 
Le Nouveaux Monde announces that the Quebec Gov- | Tampico 

ernment has an offer to rent the North Shore roads for 

Seer cee Darvackh or te sell then tors 700,000 

Gate Barracks, or to them for 
and the cost of the barracks. 








Nov. 13, 1880. 





tialiote he 


serene Spy fifty miles in 
menced as soon as a small 


—— 
short extensions are completed, 


When 
the 


itstown, and steps will be taken at once to secure | 
the Fight 


- of way and other necessary 
these two 
doubtless 


will be during the comin ee. ee, Ww. 
M. Railroad will tute an air-line route from Louis- 
ville, Ky., to Benton Harbor, 
The time for the com of the New York & New | 2 
Railroad line eo Sa Hudson River at 
, where a ferry it will make a connection 
ee ae tonwereh branch of the Erie Railway, is rap- 
Be Pisin Ss eh yaa ve aes et 
ver at this is bein vely : 
and railroad ave aavestived for ths 


y 
from the flats in the river at this point, which is to be used 
in preparing the extensive termiual is that will 
be eamreean te ond of the sand. enn eee 
some eight or ten miles of rails remaining to be 
‘aid upon the new extension oe Waterbury and 
Reena, it is now expected that this extension will 


be opened for until about the firstof January, 
instead of the present month, as at first contemplated, 
the necessity of the new section 


ballasting 
before opening for most of the delay. 
From Brewster’s to New York city the road wi'l have 

of two different routes, one via the Harlem 
Railroad to the Grand Central and the other via 
the Rethen New York, ond Brewster’s to the 
the Elevated Rail- 
. the a: 


line will ans p= 


it accountin, 


C. E. of Providence, R. L, has a device 
Oe ee oe nae 
t making any wave. party fateredeed 
in canal boat construction will do whe communicate 
oe 
iN, Mass., Nov. 10.—The anual: sopend of 
ord Cole cont ont earning oe 8 201,647 The ee 
n 
the Boston, Clinton, & 


Railroad. he directors say’ that the erensd 
business necessitates the construction of a double track 
between Somerset Junction and the 
River. Soe enor ae made in this direction. 

Wm: H. Goshorn, Chief Engineer, with his 
have finished the survey of the W: 
Erie canal as far as Fort Wayne, Preliminary to it 
corps 


templated t to ‘cone. 
cocaine sae Sor samo 











stations in Fall’ 
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Contracts were awarded at Sidney, SHEET Inon.—Business is moderately active, the 


O., on the 9th, for 
the construction for a new $140, 


Court House ~ 
Maetzel, of 


| following prices ranging : 
Shelby County. The architect is George H. 
ani more than half of thework will be done | Russia per pound... ... ..... sett eveweseeees 13, @ 14 
by Columbus men as follows : Wittenmeier Brothers, | {™¢rican common Sena senor > 
cut stone work, $35,500; W. R, Kinnear & Co., tin, | American refi ietaseaie caves desawsede rene 54@ a 
galvanized iron and slating, $9,938 ; Philip Knopf, | Galvanized. Nos. 14 to 30... 8 @ 9 
Se Se © & ii 
. a , se ven pes, . Tv csr peses bwaduiipe ae «@ 2 
$1,720; Columbus B: and Iron Works for cast and) Srzri.—The following | prices remain for steel : 
wrought iron work, 939. | American Too! 12 1: 
— oo -— | Amerioan Machine... se ikesticueaiice a sane 6 ? 
CONTRACTING, MISCELLANEOUS, ETC. (Ame mae Geneatner. Rednerecacesaseeseeaevevenss 6G &% 
Besse Ti nadie 44%@ ~~. 
A contract aon — made teak the Edgar for 18,000 English Tool... Mati dan AG. 4ks casteideds teas a 15% 
Steel Works and with an English company for is 1 
engl 5 cole antes Sent Ge Meiaai. Benes .a BLooms.—Business remains inactive, the fol 
Memphis ¢ Tennessee, Virginia &' ° tsie, and the lowing prices being unchanged: Cold-blast Char- 
em Char yu tons of | coal Blooms, $67.50@$70 per ton of 2.464 lbs.; Run- 
ae ae wed ee ee a ont Anthracite, $57.50; Sunken Scrap Blooms, 
roof of the north wing of the new State, War and Navy | $52.50 per ton of 2,240 lbs.; and Northern Ore 
Department building were ae as follows: 





Blooms, $48@350. 
The increasing activity of the iron interest in this 
Sbire Waeasas Rolling Mill | country is indicated by the fact that on Oct. I there 
rg Fa Om J. B. ae M. Cornell, | were 424 furnaces in blast, as against 884 on Jan. 1. 
$72,180; Phenix Iron Co. l- | The number idle Oct. 1 was 308, as against 298 Jan. 1. 
an increase of 10, but as the number in blast has in- 
. dadaeaninn ie sala creased by 40, it shows that no less than 50 furnaces 
THE MARKET. | have been constructed thus far during the year, while 


OFFICE OF ENGINEERING News, | | ™any more are being built. 
Friday Morning, Nov. 12, 1880. { | SrrucruraL Iron.—Io Philadelphia during the 
Iron RalLts.—We hear of negotiations pending | past week there has been a very active market 
for various-sized lots of both steel and iron, and | several heavy orders having been entered. Sales 
a few contracts appear to have been closed recently. | of about 2,000 tons of shapes have been made dur- 
We notice one sale during the week of 500 tons of | ing the week to bridge builders, a similar quantity 
light steel, at $65, at mill. to ship builders, and rather more than the usual 
We quote ordinary Sections nominally, $58@$60| amount for architectural purposes. Business 
for steel, and $46@$48 for iron; both at tide-water. | promises to be very active during the winter. 
Pig-IRoN.—Within a few days several lots of out- | Bridge building and ship building especially show 
side brands of Scotch Iron, held by bankers, in all | considerable improvement, and a good deal of iron 
about 800 tons, have been sold on private terms. | will be consumed in this direction. Prices quoted 
We also hear of sales of 300 tons Gartsherrie and | at, Angles, 2 3-5@2 4-5c.; Beams and Channels, 8c. ; 
400 tons Eglinton, on terms that have not tran- | Tees, 3 1-5@3 2-5c. 
spired. We quote: Eglinton, $21.50@$22; Colt-| Op Irnon.—There is very little doing, prices 
ness, $24.50@$25; Glengarnock, $23.50@§24, and|remaining with slight fluctuations. Sheet iron 
Gartsherrie, $23.50. steady at 60c. per cwt.; Turnings at 4c. per lb.; 
English pig seems difficult to move except at the | No. 1 Wrought, from yard, at $26@§27. 
low prices which were accepted for the bulk of| Leap.—The market for Common Pig is still 
what was sold last week. About $18.00 appears a|quiet at 4.80@4.85c. The sales are chiefly in 
the | fir quotation at present for No. 8 Middlesboro, | lots to consumers, large buyers not showing much 
though $1.00 over that price is generally asked. We | desire to purchase. Refined is nominally heid at 
heard of 2,000 tons sold at $18.00@$19.00. Sige. There has been no change in manu- 
In nearly all quarters a good demand for Ameri- | facturers’ prices. We quote: Bar, 6c; Pipe, 61,c; 
can pig is still reported, and purchases of lots of | Sheet, 7c.; Tin-lined Pipe, 15c.; all less 10 per cent. 
from 100 to 800 tons seem frequent enough to make | to the trade; No. 1 Solder, Lic. 
of | Up very fair volume of business. In some in-| .Coprer.—Sales have been small during the 
stances, particularly where there are chances of | week ; some 200,000 to 300,000 pounds Lake Supe- 
railway freight ruling high during the next three | rior sold at 18%@19c., the market closing with a 
or four months, consumers show some disposition | g00d deal of firmness at this figure, while Balti- 
to lay in a portion of their wiater supply prévious | more may be quoted 18\4@18'sc.~ 
to the close of navigation, and this fact-alonehasa| Mr. Philips and a party of miners bave gone to Michi- 
tendency to stiffen prices somewhat. Foreign irons | Picoteu Island. Lake Superior. They propose opening 
are brought into competition with American to | UP 4 sinking another sbaft in their copper mine. The 
. Silver Islet Mining Company is going to increase its 
as great an extent as at any previous time, how- aos ne ts 
facilities y adding some powerful and im- 
ever, and, while prospects favor the maintenance proved machinery next spring. 
of present prices, there seems to beno good reasons | Cgyent.—A good jobbing demand still exists 
for anticipating a material advance, and the 


—- for Portland and Rosendale, although the market 
majority of consumers are consequently satisfied has varied but little. 


ix 


—-* & ny renton NJ. 800 a Gorn fan 


reas * ee 


Paterson, N. 
New York City, 
phia, $81,334. 





to take their chances on the market from week | Rosendale...... beds inmvabes +63oscroes @ bbi $1 10. 1.25 
to week during the remainder of the year. Prime| Portland (English) B60 é 388 
Lehigh brands are quoted at $25@$26 for No. 1 pens a Si erected -cvssrer sve Hye @ 3.40 
X Foundry, ¢21@$22.50 for No. 2 X Foundry and Portland Bu Riidealahciakh« dpaconwioah caus 2.70 ane 
$19@$20 for Grey Forge, astoquantity. The sales| [ime of tell.....00. 2000000000000 fis 15.00 @ 18 00 
reported will reach about 3,000 tons foundry and tt canks ca 5s a dawndine seed --@ bbi ~— = 
400 tons Grey Forge. Keene's Loaree.....2.... cece cece eees 57D ¢ 6.25 
Op Ralts.—The demand for old rails is again OP IP ae: bac isevntedea ice Fcecias 10.00 10.75 


active, and sales aggregating 5,100 tons have been 
closed during the week at $27 for Ts. and $28 for 
Double Heads. 

MaNUFACTURED InoN.—No important change 
has occured in the prices for manufactured iron 


ply without materially lessening the former rates. 
Dealers feel confident of holding the market for 


some time to come. As last week the demand 

ak seems to be for immediate consumption, though a 

Bar, @B. ......-. 41-0. No.1.8D...... percentage is stored away for the winter market. 
feak Plates... a4) St TBR To the following figures add 2c. for yard rates: 

‘Advices from Pittsburgh state; Merchants | Basted gomman-ee-eex jon ov-vves wesc et te 

| bars may be fairly quoted at 28.86, ate rues 0 oe Sates Fai oa 1.00 


days; 2 per cent. off for cash. Sheet Iron, 8.75@/| Ground...........020020000 0 

8.85c, for No, 24; Skelp, 2.25@2.850. Plate, 8c.,and| Brick.—The production has been stopped io 
Tank 3.25c. Those mills making the latter are all | about every point along the river and maoufactur- 
oversold, and it is firm at quotation.” ers have not, consequently, a constantly increasing 





390 


pasate - _ 


surplus to force them into full shipments. The re- 
sult is only an ordinary movement. The demand 
of consumers is about equal to the average. As 
stated last week, the bulk of the stock is taken for 
immediate consumption. 

The Brooklyn Bridge is now using about 30,000 
per day on its N. Y. approache. We were informed 
that the average price was about $5.00. Yard 
prices 50c. per M. higher, or, with delivery added, 
$2 per M for Hard and $3 per M for Front Brick. 
For delivery add $5 on Trenton and $6 on Balti- 


“ Up-rivers 
Haver-traw Bay, 2da. 
Haverstraw Bay, lists 
Favorite Brands 
Hollow Fire C ~ Brick 
Trenton Fronts 


ietale. tbe following prices remain for stone 
at cargo rates, delivered at New York: 


Brown stone, Portland, Ct : 
Brown stone, Belleville, N. J........0 -. «-.--. 
Granite, rough 

Canaan marble 


- 


Drain stone, per sq. ft 

Flag, smooth 

Flag, rough 

Flag, large promiscuous 

Flag, large, promiscuous, 50 vo 100 ft 
Curb, 10 in. per lin. ft 

Curb, 12 in 


Curb, 16 in 

Curb, 

Corners, 2 p'cs, per set 
Coping, 11 to is ‘o wide 
Coping, 20 to 28 in. wide 
Coping, 30 to 36 in. wide 


RESame 


Gutter, 14 in 
LumBerR.—The yard accumulations are graieaity 
increasing although the assortment is only ordi- 
nary. The supply is about on the average, “but 
some buyers are awaiting a fresh installment. 
Patnt.—The market remains good, the demand 
being steady. 


Lead, white American dry 
Lead, ae B. B. inoil 


ronan red, 

Turke 

Vermilion, ‘American 
Vermilion, English... 
Carmine, Am., No. 40 
Chrome, yellow 


Sienna, lump, Ital 

Umber, Am., raw 

Chinese blue 

PN OD « «in dink on 0 db babi 00 dee ease eedte 
Ultramarine blue 

Oxide zinc 


MONEY AND FINANUE. 
WALL STREET, Thursday Evening, Nov. 11. 

LOANS AND Discounts.—Money lent as high as 
6 per cent. and as low as 2 per cent. on call; the 
fair quotation was 4@5 per cent. Timeloans were 
4@6 per cent. Mercantile paper was quoted as 
follows : 

CURRENCY PAPER . 


Double-named— 


higher for the te 416s and 5 per cents. 
The closing quotations were as follows : 


Askd. 


Askd. Bid. 
103 |Fours 1907 reg..11 110% 
ae 103 do Se 


O44 
5s of 1881 coup. 


104 

"d. 1017 
.. 101 
"d..11 
lil 


41¢'s, 1891, reg’d. 
4146's, 1891. coup. 11134) 


A circular issued by a firm dealing largely in 
Government securities urges holders of the out- 
standing 5 and 6 per cent. United States bonds to 
convert them without delay into 4 per cents, even 
at their apparently high price, for the reason that 
any new issue of Government bonds will bear only 
31g, and perhaps 3 per cent. 

FOREIGN EXCHANGE.—The posted rates of the 
prime drawers of sterling are $4.814¢ and $4.83%¢. 
The actual rates are $4.801¢@$4.81, and $4.824;@ 
$4.83, the posted rates being $4.811¢ and $4.83% 
Cable transfers are $4.83@$4.8315. Prime com- 
mercial bills are $4.7914@§4.79%%. The closing 
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guilders 

There is no change in the London price of silver, 
and there is no change here. 

Domestic ExcHancE.—New York exchange was 
quoted to-day as follows at the places named : 
Savannah—Buying, \ ; selling, 14 topar. Charles- 
ton—Shade firmer ; buying, 5-16@3¢ discount ; sell- 
ing, par. New Orleans—Commercial, 1.00@1.25 
discount; bank, par. St. Louis—75. discount. 
Chicago—75 discount. Boston—Shilling discount. 

Corns AND BULLION.—The following were to- 
day’s quotations for coins and bullion : 

Ame aeesatte trade dollars 
do = o. lms an and hal half di: 
ae ~: dollars old st 


English silver 
Five Fran 


Fine gold bars %@ 
ForEIGN FINANCIAL MARKETS.—British Consols 


20 | in London were 14 lower, at 99 9-16 for money and 
30 | 99 11-16 for the account. United States bonds were 
34 | 1¢ higher for Now Fives, and otherwise unchanged. 


Erie declined 3g, to 443g, and closed at 4434. Erie 
Seconds saeunasel 1g, to 1001g. Illinois Central 
declined 1g, to 12144; Rebiting 4g, to 2644, and 
Central Pacific YZ, to 88. The Bank of France lost 
during the week 1,280,500 francs in gold coin, ard 
348,000 francs in silver. 

SuB-TREASURY.—The business at the office of the 
United States Assistant Treasurer for to-day was 


as follows: 


nin Loma eee pin ete (9h 9 Sie oe 1,010,006.07 
z . 875,995.14 


Books for subscriptions to the capital stock of 


the United States International Commission were Wa 


opened on the 10th at the office of the Farmers’ 
Loan and Trust Company, this city. ~ 

The partnership of the Paris Rothschilds, which 

expired by limitation Sept. 30, has been renewed 

for twenty-five years. The firm is composed of 

the three brothers, the Barons Alphonse, Gustave 
and Edmond, and its capital is 50,000,000 francs. 

_Ciry Bank .Stocks.—The quotations at the 

Board to-day for city.bank shares were as follows: 
. Asked. 

145 | Mechanics 140 

121 Mech B'k’g Ass. 70 

Mercantile 85 


re 


Corn Exchange. “Tbo* 

\, ne -140 
Fifth Avenue . 
German Am’ 
Hanover.. 20 “nad 
Import’s & Trds..200 


CauTION NEEDED.—American railroad securities 
were never in a more solid condition than at 
present. Under good management, possessors of 
valuable properties and enriched by aseason of 
substantial earnings, the railroads in their present 
condition and outlook present strong elements of 
reliability. But upon this era of good feeling an ele- 
ment falls: which, if not guarded against, gives 
promise of being prolific of evil. The trouble or 
threatened evil is one created by the railroads them- 
selves, in an apparent aim to rivaleach other on 
the same ground ; this has a fatal tendency to rail- 


| road interests. It certainly is not wise to risk cap- 


ital in building competing lines through sections 
already well occupied, relying upen proposed im- 
proved management and close competition, instead 


g. | of natural facilities, which can be found in unde- 


veloped territory of this country, and where rail- 
roads are actually needed.—Indianapolis Journal. 


Nov. 13, ». 1680. 


MINING. 
"‘PHURSDAY EVENING, Nov. 11. 

The market for mining stocks to-day was active, 
because of large sales of Great Eastern stock, sold 
because of the failure of a gentleman who hy- 
pothecated the stock to pay the loan and redeem 
his collateral. It was not against the mine, because 
everything in that connection is favorable as usual : 
it was simply a move to realize upon collateral 
held for a loan. The total sales at both Boards were 
148,395 shares, of which 65,700 were Great Eastern. 
It opened at 5ic., sold right down to 30c., advanced 
to 38c., and closed at 36c. 

Amie, with sales of 9,500 shares, sold at 42@45c.., 
closing at 43c. The Amie mine stock has suffered 
from the sales of two very large holders, while the 


, | mine has in cash almost half the mine is selling 
me for ; and that, with three months’ sales of ore, at 


the present rate that it is mined and sold, would 
more than pay for the stock at present rates. Mr. 
A. W. Gill, the largest holder of the stock and 
President of the company, is at Leadville, and he 
is buying the stock. 

The remainder of the market was attended with 
little feature. Chrysolite was $6.18@$5.88, and 
weak. The Chrysolite mine is ctill on fire, and 
the gas from it makes it dangerous for men to 
work in the Little Pittsburg and Little Chief. 
Calaveras was 24@22c., with sales of 18,400 shares, 
Climax was 51@48c., closing at 48c. Horn-Silver 
sold down to $11.50—the lowest yet for that stock 
—and Union Consolidated went down to $11.00. 
Bullion receipts to-day were 89 bars silver— 
$41,864.43. 

As the railroad between Baku and Tiflis, Russia, 
will be opened early in the spring, American, Ger- 
man and Russian merchants are already competing 
for the bores in the Baku petroleum district. 

Four million two hundred thousand tons of hot water, 
averaging 135° F., are annually pumped from the Com- 
stock mines. To heat this massof water by artificial 
means would require a consumption of over 50,000 tons 
of coala year. The water from some of the 
shafts, 3,000 feet, has a temperature of 157° F. 

effective instruments used in mining 
manufactured ar ao 
Street. possesses certain features 
which should commend it to mining men, among wh 
may hommes It is as iene elt ene 


from dirt, or accident; 
6, taken aj and in a: 


drill- point can be 
creep cae 
or are ip univer 
ie - wan be slid rock ts ee ein from the 

can or 

add fifteen inches soem perrina 
poms: S thirty inches Se Be ry 
one drill-point, long; 

Can To added to thle: ‘the 


chargable for new stock that is to be issued, in- 
creasing the capital to It is understood 
that an increase of is ultimately in- 
tended. 
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published in EnGrveerinG News. The rest tof ¢ the distance from the cilia 3 After a brief halt at 
ENGINEERING NEws. evening was spent in informal conversation. the terminus of the road, the train conveyed them 
— According to programme a large number of En-| back to One Hundred and Twenty-fifth street, 
gineers met at the New York office of the East | where lunch awaited them at the establishment of 

Tribane Building, New York City-| River Bridge at 1P. u.on Wednesday. After an | the Prall Union Heating Co. 
excellent lunch, served by Pinard, had been dis-| The “ Prall” system of heating and cooking by 
posed of, the party divided ; while the more ad-| hot water may be described briefly as follows: At 
venturous ones, under the guidance of Col. Paine, | a central point, in a properly designed boiler, the 
mounted to the top of the abutments, and thence | water is heated to about 342° Fahrenheit ; it is then 
to the first tower by the foot-bridge, from which | forced by a pump through mains with such 
they descended by the 450 steps of stair-way te the | velocity as to enable it to complete its circuit 
dock, the others examined drawings in the office,| with, we understand, a loss of only 2° of 
and then with Messrs. Collingwood and Martin| temperature in one mile. No water is allowed 
visited the works on the approach ; at 3 Pp. M. the en-|to be away from the boiler longer than fifteen 
tire party embarked in a tug boat provided by Vice-| minutes at one time. At points along the line, 
President Chanute, and passing around the Battery | service pipes pass into dwellings, and the 
were soon landed at the pier of the Railway | water, after being metered, is passed, if heating 
Elevator. by steam be desired, through a finely perforated 
The Erie Railway Elevator is one of the largest | plate into a large chest, thus becoming steam, 
of this class of structures iz. the United States. It| which is then led into radiators. The product of 
is provided with the latest improvements for! condensation passes by a return pipe from the 
handling large quantities of grain in the shortest | radiators to the main, to be returned to the boiler. 
possible time and wit): the greatest economy. Its | If heating by hot air or water is desired, the steam 
capacity is, we believe, 40 cars per hour unloaded. | generator is not used. The works at 125th street, 
The visitors first witnessed the process of unload-| with about 3,000 feet of pipe, are established as a 
ing cars, thence to the engine-room, from which/|test of the system. On a large table in the 
through dark and dusty passages, up stair-|main room a lunch of unusual substantiality 
Ways seemingly endless, and along bridges,|was spread. With the exception of a few 
they followed their guides, witnessing on | articles, and the contents of numerous long-necked, 
the way the process of grain handling, from the | foreign-labelled bottles, everything had been 
loaded car on the ground, as previously noticed, to | ‘t cooked” by the “‘ Prall” method. “ Fish, flesh, 
the weighing on thetop floor. A badly-besmirched | and fowl,” vegetables and bread, all were there, 
crowd, they retraced their steps along the passages | and of excellent culinary quality. One of the 
that led to light and such air as New Jersey has, | merits of the ‘‘ Prall” system is that the most aged 
and having rendered mutual assistance in the role | fowl is converted to the toothsome tenderness of a 
of the “‘ brush fiend,” the party, guided by Vice-| spring chicken, and may even be brought to the 
President Chanute, traversed safely the devious | ‘‘ gamey” requsitions of the most exacting epi- 
windings of the Erie Railway yard, and,|curean taste for decayed meat. ‘‘Chops,” de- 
according to programme, arrived at the Hud-| liciously tender, were cooked in eight minutes, and 

son Tunnel Works, where such of  the| were eaten in leas. 

visitors who didn’t go through the air-lock} The “ Prall” system was explained by Super- 
into the caisson in response to the kind invitations | intendent W. E. Prall, and the machinery was 
extended them by the tunnel people (and which we | closely investigated by many of the visitors. The 
noticed included every visitcr), inspected the ma-| most searching investigation, however, was insti- 
chinery and surroundings of the now celebrated | tuted into the products of the “system” as ex- 
work, and listened with intelligent interest to the | pibited on the table, and this required fully two 
explanations by Superintendent Andersen of his | hours of time to do the matter justice; a good deal 


methods of working. The readers of the ENGI-| of latent heat was developed during this scientific 
NEERING News have already been told about all | inquiry into the merits of “cooking by super- 


that was learned from the visit on Wednesday | heated water,” and after the contents of the long- 
evening. Crossing by the Erie Ferry to Twenty-| necked bottles had all been analyzed the discussion 
third street, the party arrived at Broadway by 6| of the subject became very animated; callers and 
p. m., tolerably fatigued, rather dingy in appear-| passers-by were visibly impressed at the sudden 
ance from elevator dust, and possibly quite thirsty | and immense popularity of the new restaurant, 
from the same cause, which, however, New York | and the guests of the company having fully satis- 
was quite ample to relieve. fied themselves on all points, voted the “ Prall” 
A special train, under the care of General Super- | system a perfect success in super~h)-eating. 
intendent Stewart, took a large party of the Civil] The party arrived at the Metropolitan Art Mu- 
Engineers, on Thursday morning, from the Ninth | seum and the site of the Obelisk at a few minutes 
street station of the N. Y. Elevated R. R., for a| pefore 4 p.m. Armed with a permit from Com- 
trip over the company’s lines. The first stop was | mander Gorringe, several of the epgineers gained 
made at Eighty-ninth street, where the party got} access to the summit of the much-guarded knoll 
out to inspect the repairing shops of the com-|o, which the foundation rests, while the others 
pany. After a cursory glance at the machinery, | took a hasty glance at the wonders of the Museum. 
and an inspection of several engines, coaches and | These fared better than the searchers after much 
other matters of interest, the party again entered | advertised Masonic hieroglyphics of the Obelisk’s 
the train, and proceeded to 129th street, the ter-| pedestal. ‘‘Get down from here, wid y<,” shouted 
minus of the road, where they disembarked and | No, 69, Park policeman, as he came up to the anti- 
walked to the station on the Second avenue road | quarians on the hills. “‘But we have a permit frore 
at 127th street.. An engine and two coaches pro-| Commander Gorringe, which we just gave to a 
vided by Superintendent Stewart, conveyed the| policeman.” ‘No mather, if ye had a permit from 
visitors to the Battery. A stop was made at Thirty-| John Kelly himself, ye’ll go down from this, or I'll 
fourth street, en route, for the purpose of looking at | break ivery bone in yur bodies.” Not wishing to 
the double station at that point. be ignominiously routed by one man and a club, 
On arriving at the Battery Mr. T. T. Onderdonk, the sight-seers left No. 69 in undisturbed pos- 
of the western division of the| session of the big stone from Egypt, and 
with the rest of the party started for the Seventh 


GEO. H. FROST, Proprietor. 
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ANNUAL MEETING OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


The twenty-eighth annual meeting of the Society, 
from the 6th inst., met in the rooms 
at 104 East Twentieth street on Wednesday morn- 
ing, Col. Wm. H. Paine, in the absence of Presi- 
dent Francis, in the chair. Secretary Bogart read 
the annual report of the Board of Directors, 
which shows that there are 126 resident members 
and associate members, and 427 non-resident mem- 
bers, to whom are to be added 58 fellows, making 
in all 611 persons connected with the society. 
Since the last report General H. G. Wright, Chief 
Enginear of the United States Army, John Erics- 
son, the inventor of the Monitor, Sir John Hawk- 
shaw, of England, Baron M. M. von Weber, of 
Germany, M. Malézieux, of France, and Justin 
Dirks, of Holland, have been made honorary 
members of the Society. The library contains 
8,738 books and pamphlets, 105 manuscripts, 2,114 
maps, plans, drawings, etc., and 230 models and 
specimens. The improved condition of the treas- 
ury will enable the board to print a library cata- 
logue. An effort will be made to keep a complete 
record of members with a history of their careers 
as engineers. The financial affairs of the Society 
in excellent condition, as shown by the 
of the Treasurer and Finance Committee. 
The subject of getting more permanent quarters 
for the Society was discussed. It is now in the 
hands of a committee consisting of the President, 
the Secretary, and the Standing Committee on 
Finance. No conclusion was reached in the dis- 
cussion. An appeal is made to members to con- 
tribute papers and notes on practical engineering 
works which come under their observation. The 
Society lost by death during the year nine members, 
as follows : Thomas A. Emmett, John C. Thomp- 
son, I. M. St. John, Max Hiortsberg, George W. 
Edge, Thomas 8. Hardee, James A. Hayward, 
William H. Greenwood and Arthur L. Ford. 
Several amendments to the Constitution and By- 
Laws were discussed and carried, among which 
one was to change the time of the annual meeting 
from ‘first Wednesday in November” to “ first 
day of January,” and changing the end of the 
fiscal year to December 31. An amendment re- 








The Norman medal was awarded to Mr. Theodore 
Cooper for his paper on ‘‘The Use of Steel for 
Bridges,” for which see vol. viii. of Transactions, 
page 268, October, 1879. 


At the evening session, Mr. J. J. R. Croes, from 
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conversation, the Twenty-eighth ‘siniadl Meeting! 
of the American Society came to an end. 
The following is as full a list as we could obtain | 
of the 
MEMBERS AND VISITORS ATTENDING THE ANNUAL 
MEETING OF THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


Ashbel Welch, Vice-President of the Society, | 


Lambertville, N. J.; Charles Macdonald, Chief En- | 
gineer and President Delaware Bridge Co., 52 


Wall St., New York City; Dr. Thomas Egleston, 
Columbia College ; J. H. Bogart, New York City ; | 


J. R. Richards, Architect, Boston ; 8S. H. Shreve, | 
Cousulting Engineer Manhattan Elevated Railway | 
oe) Walter Katté, Chief Engineer, N. Y., O. & | 

. R. R.; Charles Neilson, N. Y., L. E. & W. R. | 
= Octave Chanute, Vice-President of the Society, | 
Chief Engineer N. Y., L. E. & W. R. R.; D. Bonte- 


B. 3. Noyes, U. 8. C. E., New London, Conn.; Wm. E. 


| Worthen, New York City; Thos. C. Clarke, Phoenix- 
ville Bridge Co., New York City; Jos. P. Davis, 
‘Chief Engineer U. 8. Telephone Co., New York: 
'R. Cartwright, Gas Engineer, Rochester, XN. Ys 

aoe C. Kelley, Proprietor National Steam Pump 

Works, New Brunswick, N. J.; Gen. J. C. Ladlie ; 

| Clark Fisher, Trenton, N. J.; Geo. S. Greene, Jr., 
Dock Dept. N. Y. City ; J. E. Hilgard, U.S. Coast 


| Survey, Washington, D. C.; Albert Fink, Past Pres- 


ident A. S. C. E.; Thos. J. ‘Long, N.Y. Dock Dept. ; 
| Bryant Godwin, Evening Post; Eugene Vander- 
| pool, Newark, N. J. 





PROGRAMME TWENTY-EIGHTH ANNUAL MEETING, 
NEW YORK, NOV. 17 AND 18, 1880. 
The annual meeting, adjourned from Nov. 3, will 
be resumed on Wednesday, Nov. 17. 
The following arrangements have been made for 


cou, Department of Parks, New York City ; W. H. | that and the succeeding day: 


Bacon, Railroad Commissioner of Conn., Danbury; | 
H. D. Blunden, Asst. Eng. N.Y., L. E. & W. Ry., | 


N, Y. City; Edward R. Andrews, Proprietor Hay- 
ford Creosoting Process, N. Y. City; David W. 
Cunningham, late Asst. Engineer Boston Water 


Works, Grantville, Mass.; H. Cunningham ; Mar- | 


tin Coryell, Engineer and Supt. Water Works, 


Society ; Francis Collingwood, Asst. Engineer N, 
Y. and Brooklyn Bridge; Thos. B. Lee, Asst. Secre- 
tary of the Society ; 8. W. Greenough ; Alfred P. 


WEDNESDAY, NOY. 17. 

10 4, M.—Annual meeting at Society House, No. 
104 East Twentieth street. Business meeting: 
Reading of annual reports, discussion on reports 
and on proposed amendments to the constitution 
and by-laws, and other business. Meeting to ad- 


| journ at 12:30 P. M. 
Lambertville, N. J.; John Bogart, Secretary of the | 


i P. M.—Meet at the Engineer's Office of the New 
York and Brooklyn Bridge, corner of Pearl and 
Cherry streets, New York (Franklin Square station 
of East-Side Elevated Railroads). Lunch will be 


Boller, 73 Broadway, N. Y. City; F. O. Norton, 21| served at 1 o’clock. The plansand structure of the 


Cortlandt street, N. Y. City; A. G. Menocal, U. 8. 


Navy, Chief Engineer State of Nicaragua; F. 
C. Prindle, U. 8. Navy, Brooklyn, N. Y 
Hazlitt ; T. T. Onderdonk, Supt. N. Y. ‘eas | 


Ry.; F. K. Hain, General Manager of Manhattan 
Elevated Ry.; E. B. Van Winkle, Dept. of Public 
Parks, N. Y, City ; Stevenson Towle, Chief Engi- 
neer Dept. of Sewers, N. Y. City ; C. 
Athens, Penna.; Clemens Herschel, Engineer Hol- 
yoke Water Power Co., Holyoke, Mass.; J. J. R. 
Croes, Treasurer A. S. C. E.; Theodore G.’ Ellis, 
Hartford, Conn.; 8. Clarence Ellis, City Surveyor’s 
Dept., Boston, Mass.; Prof. Robt. Fletcher, Thayer 
School of Civil Engineering, Hanover, N. H.; Wm. 
G. Hamilton, President Ramapo Car-Wheel Co.; 
Lyman Bridges, Chief Engineer 8. F. & O. 8. R.R.; 
702 Market street, San Francisco, Cal.; T. P. Kings- 
ley, Contractor N. Y. and B. Bridge, Brooklyn, N 
Y.; E. B. Dorsey, President Prall Union Heating 
Co., 61 Broadway, N. Y. City; Geo. B. Cornell, 
Brooklyn Elevator Co., Brooklyn; C. C. Martin, 
Chief Asst. Engineer, N. Y. and B. Bridge; W. 
W. Walker, Gen. Supt. St. Louis, Keokuk & Han- 
nibal Ry., Hannibal, Mo.; Geo. B. Nicholson, Asst. 
Engineer Cincinnati Southern Ry, Covington, Ky.; 
G. Thomas Hall, Asst. Engineer Metropolitan 
Elevated Ry.; T. E. Brown, Asst. Engineer N. 
Y. Elevated Ry.; J.G. Van Horne, Jersey City, 
N. J.; Samuel L. Smedley, Chief Engineer and 
City Surveyor, Philadelphia, Pa.; A. W. Trotter, 
Cc. B. Smith, Chief Engineer Manhattan Gas 
Works; G. W. McNulty, Asst. Engineer N. Y. and 
B. Bridge; R. Stewart, Gen. Supt. N. Y. Elevated 
R. R.; W. R. Hutton, Baltimore; Wm. H. Wiley, 
Publisher, 15 Astor Place, N. Y. City; Henry M. 
Wightman, City Engineer, Boston, Mass.; Chas. 
L. MacAlpine, Consulting Engineer; E. D. Leavitt, 
Jr., Cambridgeport, Mass.; Gabriel Leverich, Asst. 
Engineer N. Y. and B. Bridge; E. 8. Philbrick, 
Boston, Mass.;: Geo. W. Dresser, American Gas- 
Light Journal ; C. L. Greene, Asst. Supt. N. Y. 
Elevated Ry.; M.' Berdonnette, France; George C. 

Tingley, Providence, R. I.; Cook Talcott, Newark; 


Gazette ; W. W. Maclay, Dock Dept. N. Y. City; 
Capt. Jas. Mercur, Asst. U. S. Engineer, Hell Gate 
Improvement; F. L. Rowland, Greenpoint, N. Y.; 
Geo. H. Frost, ENGINEERING News; Col. Wm. H. 
Paine, Asst 
Bridge; W. C. Andrews, Standard Oil Co.; Arthur 
Macy, New York City; F. C. Palmer, €. E., late| 


bridge will then be examined, under the guidance 





S. Maurice, 





Commander H. M. Indian Ironclad Magdala, 


| of the engineers in charge. 


3p. M.—Those who do not desire to spend the 
rest of the afternoon in the examination of the 
bridge, will elect one of the two following excur- 
sions, each of which will be in charge of resident 
members: 

(a) A steamer will leave the Bridge Pier at 3 P.M., 
and, passing down the East River and around the 
Battery, the party will inspect the terminal ar- 
rangements of railroads at Jersey City, and proceed 
to the elevator of the Erie Railway. 

(b) A party, in company with resident mem- 
bers, will visit the buildings of the Western Union 
Telegraph Company, the Equitable Life Insurance 
Company, and the exhibition of the Electric 
Light. 

(c) Those who desire to make more detailed ex- 
aminations of the bridge, will have facilities for 
doing so during the rest of the afternoon. 

8 p. M.—Meeting at Society House. 

THURSDAY, NOV. 18. 

10 a. M.—A special train will leave on the up- 
town track of the Elevated Railroad at Ninth street 
and Third avenue, at 10 a. M. sharp; proceed to and 
inspect shops at Ninety-ninth street and Third 
avenue. Leave shops at 10:50, arrive at terminus, 
129th street and Third avenue at 11. Proceed on 
foot to terminus of Second Avenue Elevated Rail- 
road, at 152d street and Second avenue, and leave 
there at 11:15; pass over Second Avenue Elevated 
Railroad to the Battery. Leave the Battery at 12; 
inspect arrangements for dispatching trains at 
Rector street, and proceed, via Sixth and Eighth 
avenue elevated railroads, to 125th street and 
Eighth avenue. 

1 P. M.—Visit and inspection of the apparatus of 
the Prall system for heating and cooking by hot 
water, at 125th street and Eighth avenue. Lunch 
will be served at the same place. 

After lunch the members will visit either of the 
following points of interest; the parties for each 


| will be conducted by resident members: 
Chas. E. Emery, N. Y. City; M. N. Forney, Railroad | 


The Armory of the Seventh Regiment. 

The Pumping Station, Reservoirs and Aqueduct 
of the Croton Water 

Some of the illuminating gas works of the city. 

The Egyptian Obelisk, its proposed site; and the 


. Engineer New York and Brooklyn | Central Park. 


The excursions may be joined at any of the 
points mentioned above. The presentation of a 
member's ticket will be required, which may be ob- 


New York City; H. C. Meyer, New York City; E. | tained from the secretary of the society. 


ORS REC Pe kee” ee Dh Ee 


Nov. 20, 1880, 


8 P. M.—A reception will be given by the resi- 
dent members at Pinard’s, No. 6 East Fifteenth 
street; to be followed by asupper. Special tickets 
for this will be required, which may be obtained 
from the secretary of the society. 


———_—~+--@ ++ 
THE PRESIDENT OF THE AMERICAN so. 
CIETY OF CIVIL ENGINEERS. 


Mr. James B. Francis, the newly-elected Presi- 
dent of the American Society of Civil Engineers 
was born in Oxfordshire, England, May 18, 1815, 
At the early age of fourteen years, he commenced 
his apprenticeship as a civil engineer, being en- 
gaged in dock construction in Wales, under 
Alexander Nimmo, Chief Engineer, and on the 
Grand Western Canal in Devonshire and Somerset- 
shire, under James Green, Chief Engineer. On 
these works he spent three years, after which, in 
1833, he came to this country, obtaining employ- 
ment at once as an assistant engineer on the 
Stonington Railroad, under Wm. Gibbs McNeil 
and Geo. W. Whistler. In 1834 Mr. Francis went 
to Lowell, Mass., as Assistant to Mr. Whistler, 
who had received the appointment of Chief En- 
gineer of the ‘‘ Proprietors of Locks and Canals on 
Merrimack River,” a corporation originally formed 
in 1792 for the purpose of improving the naviga- 
tion of the river, but which, with enlarged powers, 
now controls the immense water-power furnished 
by the river at Lowell. In 1837 Mr. Francis suc- 
ceeded Mr. Whistler as Chief Engineer of the above 
corporation, and in 1845 he was appointed Agent, 
which two responsible offices he still holds. The 
available fall of the Merrimack River is thirty-four 
feet, which power is leased to nine large manu- 
facturing establishments having an aggregate 
capital of nearly fifteen millions of dollars. The unit 
‘* Mill Power” is the power required to drive a mill 
containing 3,584 spindles ; the quantity of water 
constituting this varies with the fall, the standard 
being twenty-five cubic feet per second on thirty 
feet fall, which will give from sixty to sixty-five 
horse power, depending on the perfection of the 
water-wheels and other arrangements for utilizing 
it. The number of mill powers leased is 139.37. 
This is called the ‘‘ permanent power,” and exists 
at ail times, each manufacturing company having 
a definite number of mill powers which they are 
entitled to use at ali seasons, for fifteen hours per 
day, between 5a. m. and 8 p. m. Besides this 
there is a large amount of ‘‘surplus power,” that 
is, power which cannot be furnished at all seasons, 
and remains the property of the Water Power 
Company.* 

One of the duties of the engineer is the distribu- 
tion of this water power among the several estab- 
lishments leasing it, according to their respective 
rights. ,This has called for many original experi- 
ments in the flow of water and methods of gauging 
the same, which have been made on an unusually 
large scale and with all practicable means for insu- 
ring accuracy, by a permanent corps of hydraulic 
engineers and assistants. Selections from these ex- 
periments have been recorded in Mr. Francis’ great 
work, entitled ‘‘ Lowell Hydraulic Experiments,” 
published in 1855 and 1865 and which still remains 
the most reliable and valuable treatise on the sub- 
ject in the English language. ‘Mr. Francis’ great 
merit lies in the fact of his being the founder of a 
school of engineers who work with a degree of pre- 
cision not in vogue before his time. His experi- 
ments on gauging water, both by means of weirs 
and by the use of floating tubes, are unequalled in 
volume of water measured and in accuracy of rec- 
ord by any made elsewhere to date, and 
it is amusing as well as painful to witness 
the straits to which hydraulic engineers on the 
other side of the Atlantic are reduced to even now 
for the want of similar experiments of their own, 
and a want of knowledge of those made by Mr. 
Francis. To pass to Mr, Francis may be 
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ning water a possible error of two per cent., or 
Jess, where formerly, and even now in many locali- 
ties, a possible error of ten per cent. is charitably 
allowed and forgiven. 

Mr. Francis, now in the sixty-sixth year of his 
very active life, is a specimen of a well-preserved 
man which it is a pleasure to see. While being 
excessively averse to any public attention to him- 
self, in private he isa most genial and delightful 

ever ready with a fund of wit and an- 
ecdote to contribute to the entertainment of the 
company in which he is cast, or to draw on his 
vast and accurate stores of valuable knowledge 
for the benefit of his professional brethren. He 
usually finds the time to attend the annual conven- 
tions of the American Society of Civil Engineers, 
and, so far as his duties and distance from New 
York would allow him, has been a most indus- 
trious and valuable officer of the Society, to whose 
Transactions, also, he has contributed many valua- 
ble papers and memoranda on hydraulic engineer- 
ing. We congratulate the Society in having as its 
chief officer so able and distinguished an engineer. 





PERSONAL. 


Raphael C. Stearns, of the firm of Edward Schet- 
tlin & Co., of this city, has been appointed Park 
Commissioner in Brooklyn in the place of I. 8. 
atl 


Mr. Samuel Prichitt has been elected president 

of the Nashville Gas-Light Company, to fill the 

red term made vacant by the death of Mr. 
Samuel Watkins. 

George F. Brown, lately appointed general su- 
perintendent of the Pullman Palace Car Company, 
has also been appointed assistant to the president 
of the Pullman Pacific Car Company and the Pull- 
man Southern Car Company. 


On the 14th inst. Captain Eads left St. Louis for 
Mexico, with a staff of engineers and counselors to 
make a complete survey of the Isthmus of Tehuan- 
tepec, with a view to locating the proper posi- 
tion ofa ship railway from ocean to ocean. Among 
the members of the party are E. L. Corthell, C. E., 
who was the resident engineer in charge of the 
building of the great jetties below New Orleans; 
George Butler Griffin, C. E., formerly Chief En- 
gineer for the Republic of Colombia, who has also 
heretofore surveyed the Isthmus of Tehuantepec; 
and the Hon. A. G. Cochran. 


On Monday last, on invitation of Mr. C. H. M. 
Blake, Engineer of the Central Falls and East 
Providence Divisions of the Pawtucket Water- 
Works, the Water Commissioners of Pawtucket 
and those of East Providence and several citizens 
of Pawtucket and Central Falls, including Super- 
intendent Darling, visited ‘‘ Keewaydin,” the 
pleasant suburban residence of his brother Francis 
Blake, at Weston, Mass., principally to inspect the 
water-works constructed the past season by Mr. C. 
H. M. Blake. “ Keewaydin” (signifying “ north- 





which is now nearing completion, is of sufficient 
head to throw a seven-eighths inch stream to a 
height of 80 feet in a miniature lake at the foot of 
he 
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fine grounds of “‘ Keewaydin,” its water-works and 
its incomparable menu, and the company departed | 
in the afternoon very much pleased with their visit | 
and warmly appreciative of the courtesies and 
hospitalities of the brothers Blake.— Pawtucket 
‘Gazette. 

The death is announced of Sir Thomas Bouch, 
civil engineer, and engineer of the Tay Bridge. 
He died on Saturday, the 30th ult., at Moffat, 
where he had been residing for several wéeks, in 
the hope of improving his failing health. His loss | 
of health does not seem, however, to have been 
due to causes which may be removed by change of 
air and scene, and his death, which has taken place 
in his fifty-eighth year, has not, it appears, been 
unexpected. Some of his earliest works consisted 
in the construction of small or short railways, in 
which he gained early notice by the economy in 
first cost which he effected by the adoption of 
steeper gradients than it was at the time considered 
advisable by most civil engineers to use. Safe 
cheapness was as much looked for in the construc- 
tion of railways thirty years ago as now, and 
hence the engineer who showed that railways 
might be made at less cost for cuttings and em- 
bankments than other engineers’ plans demanded 
was sure to gain favor. For about thirty years 
Mr. Bouch, for it was not until after the comple- 
tion of the Tay Bridge that he was knighted, wag 
more or less employed by the North British Rail- 
way Company, and for many years he was the 
chief engineer of that railway. The development 
of the Tay and Forth ferries, by which large quan- 
tities of merchandise in loaded wagons and passen- 
gers were and are transhipped, is largely due to 
him. The plans for these were made by Mr. 
W. Hall, who carried them out, and the idea 
of carrying loaded railway wagons across the 
Tay and Forth by ferries is due to the late 
Mr. Grainger. As chief engineer of the North 
British Railway the Tay Bridge designs were pre- 
pared by those under him, and though chiefly 
from faulty design this structure proved totally 
unfit for its work and for the site, it was the work 
by which his name is most known, though the 
Hownes Gill, Deepdale and Beelah Viaducts were 
constructed under his name, while he was engaged 
on the Stockton & Darlington Railway and on the 
Edinburgh, Perth and Dundee Railway as chief 
engineer, and are important, and in the case of 
the Beelah and Hownes Gill Viaducts, fine en- 
gineering works. The Tay Bridge was commenced 
in 1871, but not completed and opened until the 
end of May, 1878. The delays in the construction 
were partly owing to complications which arose 
after the death of the first contractor, und to the 
changes in the design, which were proved when in 
the hands of the contractors to be necessary— 
changes which would not, it appeared at the Tay 

i iry, have been if the 
Eenldtigr lnvecligations bad. bens’ Lnetehing und 
complete. The larger portion of the bridge was 
blown down during a very heavy gale last Christ- 
mas while a train was passing over it. Two 
months previously knighthood had been conferred 
on the engineer responsible for the bridge. Sir 
Thomas Bouch occupied himself with a design for 


j 





its construction as desigued. A contract was, 
however, let. and work commenced, but since the 
Tay Bridge failure work has been stopped. The 
scheme may now be again revived, and, with a 
different design, carried into execution. Sir 
Thomas Bouch’s connection with the North British 
Railway ceased early this year. He wasa mem- 
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CORRESPONDENCE. 


THE FRESCO ARTIST OF THE U. S. CAPITOL. 

CONSTANTINO BRUMIDI AND FILIPPO COSTIGGINI. 

Wasuinaton, D. C., Nov. 15, 1880. 
EprITor ENGINEERING NEWS : 

As your paper is devoted to the sciences, I 
thought to give your readers a sketch of two cele- 
brated Italian artists might not be uninteresting to 
them. The late C. Brumidi was born in 
Rome, where he attained considerable celebrity, 
and was employed for many years in repairing the 
frescoes in the Logge di Raffaello in the Vatican, 
He was also employed to paint the portrait of Pio 
Nono. In 1848 he came to America. His first 
work in this country was done in the city of 
Mexico, where he painted altar pieces for several 
churches. Afterward he came to New York city, 
where he did much important and meritorious 
work, prominent among which is the altar piece at 
St. Stephen’s Roman Catholic Church in that city, 
In 1865, under the direction of Gen. M. C. Meigs of 
the army engineers, and Thomas U. Walter, archi- 
tect of capitol, who designed the dome, and were in 
charge of the capitol extension, Brumidi finished 
the decoration of the room of the Committee on 
Agriculture of the House of Representatives, by 
which he gained much praise, and his salary raised 
from $8 to $10 per day. After that celebrated 
work, he was almost constantly employed in the 
decoration of the interior of the capitol. He was 
allowed time to paint several large figures of saints 
upon the wall of the Cathedral of St. Peter and 
Paul in the City of Philadelphia, which were highly 
praised. I will make some brief mention of this 
old artist’s beautiful work in the capitol for 
twenty-five years, leaving works of his wonderful 
genius upon the walls, panels and ceilings of the 
Senate wing. Many of the committee rooms pre 
sent to the eye his paintings in oiland fresco. The 
rooms on Military and Naval Affairs present his 
brilliant conceptions in a silent language. We 
might follow his skillful brush to the Committee on 
Patents of the Senate to behold the progress of in- 
ventive genius portrayed there. The rooms of 
the Committee on Indian Affairs presents natu- 
ral scenes of the savages of the earlier days 
and the history of the Indian race. The ceiling of 
the Library Committee room presents paintings 
denoting science, history aiid belles-lettres. The 
corridors are adorned with American animals, 
birds, reptiles, etc., as natural as life, and 
hold the visitor spell-bound, as though they 
were in the forest. To view his historical or ale- 
gorical paintings in colored fresco in the canopy 
of the dome proves his superior knowledge of 
the early workings of our government. At the time 
of his death (Feb. 19, 1880), Signor Brumidi was 
engaged in decorating the frieze of the rotunda of 
the capitol, which is 300 feet in circumference, and 
10 feet high, which he regarded the greatest work 
of his life. In designing this painting he was pre- 
senting the scroll of American history, from the 
landing of Columbus to the discovery of gold in 
California. He was to do the work at $10 per day, 
and expressed, on several occasions, that be desired 
to live long enough to complete this grand concep- 
tion; and it was thought he was the only living 
man in possession of this art. The belt described 
above is divided into fifteen groups, and the sub- 
jects chosen are as follows: The Landing of Col- 
umbus; Cortes and Montezuma entering the 
Temple of the Sun ; Pizarro, with his horse, pro- 


the American army entering the city of Mexico ; 
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the fifteenth and last, completing the circuit of the 
belt, will represent Laborers in the Gold Mines of 
California. Eight of these designs were finished 
by Brumidi, and the ninth (Penn's Treaty), was 
partly done, and sketches were made for two or 
three of the others before Brumidi’s failing health 
stopped the work on the scaffold. For quite a 
while he had-to be drawn up in a cage by laborers, 
by means of block and tackle, to his perch on the 
scaffolding 60 feet above the stone floor of the 
rotunda, 

After the death of Brumidi, Congress author- 

ized Hon, Edward Clark, Architect of the capital, 
to inquire for an artist to complete the work, 
and among the rest Signor Filippo Costig- 
gini, of New York, the great historical and fresco 
painter, was induced to visit Washington, and sub- 
mit cartoons of his skill as a fresco painter to the 
Architect and members of both houses of Congress, 
which were satisfactory, and he was appointed to 
the place, made vacant by the death of Brumidi, to 
finish the great work. M. Costiggini is but 43 
years of age ; his works not only adorn St. Pe- 
ters and the Vatican at Rome, but the large Cath- 
olic churches of New York, Philadelphia and Bal- 
timore. Costiggini in 1875 painted some very 
fine figures in the church of St. Thomas Aginas, 
at Archbald, near Scranton, Pa., which cannot be 
surpassed. He studied in the same school as Bru- 
midi, and came to this country well endorsed, and 
during his career bas had the good luck of enjoy~ 
ing the friendship of many of the most famous 
artists of the day. Costiggini painted the allegori- 
cal picture of the Vatican Council at Rome. Among 
his patrons was the late Pope Pius IX. He was well 
liked by the lamented astronomer Angelo 
Secchi. Costiggini painted the ‘‘ Holy Family” 
in St. Patrick’s Cathedral, New York. as well as 
the life-size portrait of Cardinal McClosky, which 
adorn the sacristy. He did work for some of the 
most wealthy citizens of New York, who recom- 
mended that he be employed in completing the 
fresco work in the Capitol at Washington, and 
there seems to be great satisfaction at the choice 
thus made. The following extract is from Archi- 
tect Clark’s report, submitted in September : ‘‘ But 
little progress has been made on the relief frescoes 
of the belt on the dome, owing to the illness and 
death of Constantino Brumidi. Filippo Costiggini, 
an artist of acknowledged merit, educated in the 
same school as the former artist, is now engaged 
on these frescoes, and shows by his works that he 
is master of the art.” The group unfinished by 
Brumidi has been blended together with that of 
his own work, and the scaffold moved last Satur- 
day. The work possesses a charm, which strikes 
the visitor upon entering the rotunda like a 
sudden transition from darkness to a sub- 
dued and charming light, disclosing at 
first a bewildering array of life-sized pic- 
tures which becomes, as it seems, invested with 
life and warmth the longer they are contemplated, 
until at last they almost seem to beckon and smile 
in their places. The figures in the ‘Colonization 
Group” whjch challenge admiration, however, 
and invite criticisms of the art, are so well exe- 
cuted that, in the words of Chief-Justice Waite 
and Architect Clark, “‘they are superb.” The 
blending of light and shade in the work are charm- 
ing, in which the most delicate judgment has been 
exercised with success. The painting is decidedly 
an improvement, and in a locality to attract thou- 
sands of art-lovers to admire and criticise it. Mr. 
Costiggini is a perfect gentleman, and does not 
seek newspaper notoriety. He scrupulously ascer 
tains the position and relations of every one with- 
whom he comes in contact, that he may give to 
each his due honor, his proper position. In con- 
versation he avoids touching on his work, never 
boasts, and never makes a display of his own 
power. No doubt he will be employed to continue 
the decorations of the House end of the capitol 
after completing this work. 


C. L. FREEMAN. 
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ENGINEERS’ SOCIETIES. 
DEUTSCHER INGENIEUR-CLUB. 


On the 13th inst., the members of the “‘ Associa- 
tion of German Civil Engineers” (founded in 1875 
and intended as a social union only) effected a com- 
plete revision of their constitution and by-laws, 
and reorganized themselves into a new society, 
called “ Technical Society.” 

The late increase in their list of members by par- 
ties connected not only with civil engineering, but 
with almost all the other branches of technical 
science, made a change of the association’s name 
and aims necessary. As the society now stands, it 
includes architects, civil engineers and mechanical 
engineers, every one of which classes forms a 
special section under its own chief, who is ex 
officio a member of the Board of Officers. A sec- 
tion of chemists and mining engineers is forming. 

In communications, lectures and reports upon 
technical questions of importance, in a library 
well stocked with valuable standard works and 
periodicals, the society sees the means of uniting 
a large number of engineers of all branches, who 
thereby will be able to benefit their common in- 


and mercantile classes of the public, and by assist- 
ing each other with direction and advice—lately 
very much sought after by engineers newly arrived 
from Europe—or, if necessary, by pecuniary aid to 
indigent members of the technical fraternity. 

The following officers were elected on Saturday 
last: 

President—Augustus Kurth, City Surveyor and 
Assessor, Brooklyn. 

Vice-President—Emil Wohlers, Mechanical En- 
gineer, New York. 

Secretaries — Wilhelm Baur, Civil Engineer, 
Brooklyn, and Max C. Budell, Actuary’s Dep. of 
Germania Life Ins, Co., New York. 

Treasurer —C. Louis Nagel, Manufacturer, 
Brooklyn. 

Librarian—Hugo Carstaedt, Pioneer Iron Works, 
Brooklyn. 

Chief of Section of Civil Engineers—Paul Goe- 
pel, Patent Office, New York. 
Chief of Section of Mechanical Engine::s— 
Charles Raettig, Consulting Engineer, New York. 








{MPROVEMENT OF THE MISSISSIPPI RIVER.* 
BY PROF. W. H. BALLOU. 
The Mississippi River is the most gigantic para- 


site known to men. The least possib 
compvted from data in hand, shows that the an- 
nual average for the last bea A years, of ee 
expended on it for improvements, and lost throug 

its depredations, exceeds $7,000,000. Fully one- 
third of this sum is used by the government, States 
and private individuals to keep the stream and its 
tributaries in an ‘‘ improved condition.” The table 
will show the average of the expenditures obtained 
for the last thirty years. 
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ae cee an rod’s weight. 
x nited States corps of engi- 
under Lieutenant D. W. Lockwood, mate 


candeh Anata of tak dae anaer oo. 
E a oO auger pene- 
trated a cottonwood log, hardly ready to * a 
showing conclusively the facility with which the 
river makes its own bed. At the same place it is 
stated on good authority that piles, one on another, 
have been driven to a depth of 125 feet without en- 
countering a rocky stratum. 

The story of its great width is even more remark- 
able. Near Cairo, Ill., the river moved a mile out 
of its course in one ey and is continually chang- 
ing at that point. Still more remarkable are the 
operations of the Missouri river. At one time 

ncii Bluffs enjoyed its presence in the im- 
mediate proximity, and the ts of its com- 
merce, in consequence of which the city 
became the terminus for Western railways 
in preference to Omaha, three times its size. 

e railroads erected depots and stationed offices 
of general Western superintendents there. The 
Union Pacific constructed an immense bridge, and 
in common with other railways built a union depot 
at the Bluffs. No sooner was the work completed, 
than the Missouri ‘ormed the rare feat of moving 
its course to a, three away. There is 
no end to instances of this kind on a smaller scale. 
It may be safely asserted that from its narrowest 
point the Mississippi varies to twenty miles in 
width. It is no wonder, then, that the present 
embankment system is inadequate. Appropria- 
tions are only asked at present for suibuniceents 
as far north as Cairo. it is evident, however, that 
the sedimentary bed extended nearly to the source 
of the Mississippi, and that not only must the 110 
miles from New Orleans to Cairo be embanked, but 
also the greater shore line above the latter city on 
both this river and the Missouri. An explanation 
of the frequent destruction of levees, dikes and em- 
bankments is f in the method of their con- 
When the current leaves the middle and 
runs along one side of the stream, the bank is rap- 
idly torn At this t the corps of engi- 
neers proceed to build a dike to resist the destructive 
force. A rip-rap is first constructed which consists 
of a raft covered with long ae weet cross-wise 
in alternate layers. This is loaded with heavy 
stones and sunk near the shore. Outside of it 





long poles are driven to a depth of twenty or 
. feet, 4nd sometimes to twice these 
depths. Brush and stones are heaped upon their 


foundation until a perpendicular embankment is 
completed. on a level with the top of the bank. 
One would think that this ponderous dike would 
stand for But so vaccillating is the silt bed 
underneath that the water keeps working the outer 
edge with powerful results. The embankment 
settles, sometimes over, and again drup- 
pine a ee from t. Often the water works 

ind these constructions 


and leaves them out 
in the stream. Thus it that the river is 
at work at innumerable } 
banks 
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SOTEIG Wisis extent, ued others ot fame pty 
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air. It is evident, however, that the _Bov- 
ernment can never secure stffiicient funds to inau- 
— a of salen snts which shall have 
Rittom, "Captain Charles Bi. Sots propaeee 
Pee ttom, Captain es ott 
a method which is, in brief, to weight pos gp soy 
reach of trees with their roots in such a manner 
as shall change or keep the current within bounds. 
A careful high water of pi ees shows oa 
after every -water n these trees wou 
** reaching” in all diredtions along the river. Cap- 
tain James B. Eads once peencene a system of 
ditches which shall narrow the river in wide places, 
and compel the current to cut a deeper channel. 
As I understand this method, it is hardly practi- 


cable. There are other eae bee That 
2 Ca) Cowden is, perhaps, of trial, 
Tam Seana believe | that t must be | 


oa ied b 
ay on yer eee peek , which has a semblance of 
ne ms gg ag ag on near 


Pt 
Goan ont by Major C. R. 


Suter.* as Me ay of this exhibits a sim- 

plicity a may circumvent the action of the 
vater, No rip-rap is sunk, nv piles are driven down, 
The sloping bank is covered with a mattress of 
brush. Stones are piled on this to a thickne.s of 
seven or eight feet, which holds the bank in its 
place and retains its slo = ing. form. The water 
seems to have little inclination to work under 
this, as in the case of a ndicular embankment. 
I believe it is the invention, for the most part, of 
Professor L. E. Cooley, late professor of Engineer- 
ing in the Northwestern University at Evanston, 
Iil., and now in charge of the works at Nebraska 
City. Major nye also employs a simple and inex- 
pensive method of changing the current of the 
river where it is wearing away the A line is 
fastened to a buoy near the centre. Branches of 
trees are tied along one-half of this, leaving the 
other half bare. Anchors are a at both 
ends of the rope and the half without bushes is run 
up the river as a guy, while the buoy holds up the 
centre of the rope at thesurface, line of ca 
then runs from the surface di ly to the bot- 
tom. A series of these is pl out in the stream 
near where the damage is being done. The sedi- 
ment coming down stream catches on the brush, 
sinks and forms a bar, and either breaks the force 
of the current or throws it out into the stream 
away from the endangered bank. is latter 
method has long been in use by the Corps of Royal 
Engineers with success. 


————_——»e-@-0- 
THOMPSON’S COMPASS. 





The Russian im acht Livadia has been 
fitted with two of Sir William Thompson's newest 
compasses. This instrument, which been well 
called the compass of the future, is chiefly dis- 
tinguished from all other com by the form of 
the card and the devices employed for correcti 
the various errors due to ships. The 


So of a central aluminum boss and an outer 
uedue oe together by fine silk cords. 

Eight small maguets are threaded into the 
cords parallel to catty G8 other—four on each side of 
the cuban The points and degrees of azimuth are 
— a rim of —_ running round the 

rng. th arrangement gives a very light 
on ene ae its weight being only a 
the ordinary compass card, 


by the use 
edges instead of ee for supportin, 

the gimbals, a Se unen taete intiporbeace - 

ing azimuths. vibrations of the 


bow] are savennapeeunty da by a 1 of 
castor-oil under the bowl. For taking b bear- 


of sun or —- light-houses, or land- 
instrum of Sir 
‘Swern with the com- 
deflector, 
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of the period, the result of| of the Clyde'which are fitted which are fitted with ie ceils s 
compass and deflector now proceed to sea without 
requiring to *‘ swing” in the Gareloch to find their | 
error, and thus a day of the voyage is practically | 
saved. The most recent improvement of the com- | 

is, however, the ‘* spring ring,” to prevent the | 

r of a steamer’s engines or the shock of a man-of- | 

war's gun ‘tice affecting the card. This is an 
per ga a eature from a naval point ef view, and 

be welcome to the Admiralty, who are re- 
ported to desire such a safe The compass | 
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may observe that the art of engineering saa in 
France, extending its means of action and 
}improved the preesses of almost all the in- 
idustries with which it is brought into con- 
tact. As to architecture, properly so called, 
it is in possesion of all the elements and 
new processes which insure rapidity, solidity of 
| construction, and all interior accommodations, 
|such as water supply, heating apparatus, and 
| lightin 


The Tave yledge and application of heating and 


was formerly suspended from its standards by india-| ventilating apparatus are a special trade in the 
rubber loops, but even these were found to decay | hands of a few houses only, all of them in Paris. 
in hot climates. and a ring made of a single steel| They improve their processes daily, and have 


wire wound spirally several times backward and | 
forward round an iron core, so as to make a) 
round hoop of steel rope, has been found very 
much superior. The Livadia is one of the first 
vessels to utilize the spring ring pattern. The 
success of Thompson’s compass has been remark- 
able, for we understand that over 500 of them have | an 
already been made by Mr. Whyte, of Glasgow, 


principal maritime nations. 
ly 0 


SANITARY WORKS IN FRANCE.* 





nt system of levees. Aj| The principal towns in France supplied with 


spring water are at present, Havre, Rouen, Auxerre, 
Dijon, Lille, Cambrai, Amiens, Bordeaux, Cler- 
mont-Ferrand, Orleans and Mont pellier. Angers, 
Nantes, Blois, Tours, Lyons, Marseilles, Carcassone. 
Troyes, Versailles, Meaux, Le Mans and Toulouse, | 
are © supplied with with river water. 

aris it has been necessary to have recourse 
to ‘both systems, the sources of the Dhuys and of 
the Vanne, which together supply daily 120,000 
cubic meters (156,965 cubic yards), and will soon 
increase the water supply to 140,000 cubic meters 
(183,125 cubic yards) every twenty-four hours. This 
supply is for private use. The public services are 
secured by river water simply wn off, or raised 
by steam or hydraulic pumps. This plan has the 
disadvantages of necessitating two distinct sets of 
water-works. The following is acomparative table 
of the daily water supply to inhabitants in several 
large towns : 


IN FRANCE. 
Litres Quarts. 

sn. cave andteOurbpebeshdceneacanes 170 150 
8 a8 saw aha caae ds wks peeve ca 85 75 
Ss GTR SU als Died Udo at cdsae stdacede 80 70 
Ran eae snd; -endeenntessvedemehendwontas 200 176 
SING Sch thn ndb dc innovdeh« sued . 170 150 

ABROAD. 
Gn dhs wine buna Oe Lele jeaie ah eal eek 80 70 
a kde sc ca chbibia: ah Ridse odes Coeeks 560 493 
NSE 5 cok) chs Sines Siactie peas 125 110 
OIG clbeakNtienetdees sas GREE MiootnSs 300 204 


The supply of a town cannot be considered as 
adequate if it does not attain 100 litres a day for 
each inhabitant. 

Great improvements have been made within the 
last twenty years in the distribution of water, and 
the canalisation of the waste water drainage. In 
1857, for a population of 1,200,000 inhabitants, the 

capital only enjoyed an allowance of 60 litres a 
head (1544 ons). In 1877 an average of 200 
litres (44 8) was provided for a ion of 
2,000,000 of souls. In the present day the cost of 
the cubic meter of water (1, or 1.31 cubic yards 
ready distributed) scarcely amounts to 10 cents 
(id.), cond the expense of the conduct:ng pipes is 
almost defrayed by the recei 

One-tenth only of the dai y supply of water is 
elevated by machinery, which represents a force 
of 1,400 horse-power. In 1356 the capacity of the 
Paris reservoirs was only 40,000,000 cubic meters 
(52,322 cubic yards), it is now thirteen times larger, | 
as it attains 502.000 cubic meters (52.321 cubic | 
yards). Within the last twenty years 442 kilome- 
ters of drains have been constructed, and in taking 
into account the sewage pipes and private drains, 
we find that the under, inage canals of | 
the capital attain a development of 807 kilometers 
(501 miles); 403 kilometers (250 miles) of subter- 
ranean galleries are proj , which will entail 
an ex of 33,000,000 francs (£1,320,000). These 
additional works, added to the previous outlay, 
will represent the ae ofa capital of at least 
120,000,000 francs (£4,800,000). 

To sum up, we may state that there has been in 
France since 1855 a general amelioration in and ex- 
tension of, hygienic measures and drai 

capacity, w have told favorably on public 
health. Roads and the uccess to towns have been 
multiplied and better distributed ; streets, public 


a tare have bem 
larged, more heal 
w oad works, abundant fountains, and 


and introduced into the steamships of all the 


ro tain flat, and | 


| largely contributed, especially as re “gards pubhe 
| buildings, hospitals, theatres, etc., to the progress 
made in France since 1867. A great variety of raw 
materials are used in this industry. Among the 
metals, sheet-iron, cast-iron and wrought-iron hold 
a prominent place, from the cast-iron for plates 

pipes, which costs from 16 francs to 20 francs 
the 100 kil grammes (12s. 10d. to 16s. the 220 tbs.), 
to worked sheet-iron and iron, which rise to a 
much higher _— Next comes coy oe for pipes 
or apparatus, brass for moldings and ornaments, 
and bronze for hot-water or steam-cocks. We 
must also meation most building materials and 
among others refractory ceramic material, of which 
the use is daily becoming more appreciated in the 
actual building of heating apparatus. Machine 
work is very seldom usedin the workshops. There 
are not ten houses that employ steam-power, and 
the united force of these does not amount to 100 
| horse-power. 

Three thousand five hundred workmen and 500 
children under sixteen are employed in this in- 
dustry in Paris. Most of them, sheet-iron work- 
ers, braziers, coppersmiths, locksmiths, black- 
smiths, fitters, mechanics, turners and operatives, 
work in the factories; the remainder, to the 
amount of about one-seventh, consisting of chim- 
ney-fitters, bricklayers and masons, work out in 


town. The rate of w: ages in 1860 was 4 francs 40 
| cents (3s. 6d.) In 1872 it had risen to 5 francs 75 
cents (4s. 74¢d.) Nine- tenths of the workmen are 


paid by the day, one-tenth only work by the piece. 

This industry receives a certain amount of 
wrought-iron and cast-iron from England, Bei- 
gium and Germany. The products are almost ex- 
clusively absort in France, nevertheless the 
exports, which in 1867 did not equal the twentieth 
part of the production, have a good deal risen 
within the last few years, and are principally made 
to be sere Switzerland, Austria, Belgium and Hol- 


Great progress has been made since 1867 in the 
industry of heating aad ventilating. The gas-heat- 
ing appliances for industrial and household uses 
have increased to such an extent since 1867 that 
the quantity of gas used in Paris during the day, 
i.e., from the time of extinguishing the street 
lights to that of re-lighting them, attained in 1876 
to 39,301,042 cubic meters (1,383, 296, 800 cubic feet), 
which corresponds nearly to the fifth of the total 

nditure of the year. The gas-stoves are inval- 
waite to the smelters in precious metals, the tin- 
man, the stuff dressers, the hatters, the binders, 
the hair-dreasers, the tailors and the laundresses. 
Heating by steam has been popularized in public 
buildings, thanks to important improvements. 


Extensive apparatus have applied, and others 
are — pted at this moment to the uire- 
ments 0} lenge public and private buildings. And 


lastly, as regards the laws of health, attention 
coon be drawn to the great increaso in the use of 
refractory material in the construction of hearths, 
and even on heat transmitting surfaces, and the 
increased attention which is now given and the 
importance attached to mechanical ventilating 
Po 


—_——_— — oe 


A LENS WITH VARIABLE FOCUS. 





The property which the human eye possesses of 


forming distinct images of all visible distances is, 
as is well known, due to the power of the crys- 
talline Jens to alter its focal length. This action 
is beautifully illustrated by the lens with variable 
focus recently invented by Dr, Cusco. This in- 
nius device consists of two fine glass disks set 
So to face in a suitable ring frame, and having 
an intermediate s which can be filled wit 
water, which is fed by a flexible tube from a smali 
reservoir that.can be raised or lowered at will in 
order to increase or diminish the pressure of the 
water. The reservoir a scpaied te rd oe a 
hulb which can en 
ar weal on the water the disks re- 
water lens is therefore a 7“ 
one; but as the pressure is increased the di 
et ae ee ee ee ee a bos 
{ passing through ns is therefore more 
eruus can In the same way @ concave 
‘lens may be formed by gradually 
water pressure. 
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THE METRIC SYSTEM—IS IT WISE TO | ures, even if all cannot be made to epeak oor lan- 
INTRODUCE IT INTO OUR MACHINE) guage and all cann equally good pious, 
SHOPS * | measured by some international scale of goodness 


| and piety. ; : 
| The metric system was legalized here in May, 
| 1866. Some of its enthusiastic advocates now urge 
The organization of a Society of Mechaninal En- | its being made exclusive and ote ea Societies 
gineers offers a convenient and fitting opportunity | are organized to teach its principles to the toe 
for the presentation of the views of a mechanical | and much money has been expended in pul 5 
engineer on the subject of the metric system to| but up to this time few conveniences have been 
members of his own profession and to those who | placed in the hands of mechanics to enable them 
are similarly interested. During the month of May, | to use it in their calculations. Some years ago 
1874, I had the honor of reading before the | (the conditions remain the same to-day) letters 
American Railway Master Mechanics’ Association | addressed to leading es houses asking for 
a paper on ‘‘ The Metric System in our Workshop ; | metric books in the English language, equivalent 
will its value in practice be an equivalent for the | to those to which we constantly refer, which books 
cost of its introduction?” In that paper I treated | are as necessary to us as are our other tools, failed 
the subject mainly in reference to its cost. From |to bring a single favorable answer, What was 
what has since been published by those who advo- asked for, was some book in which formule shall 
cate the enforced substitution of the metric system be given in the most convenient form expressable 
for the weights and measures in common use in|in relation to the metric nomenclature. Many 
this country, it is evident that the subject will | books can be found urging its merits as a system, 
bear to advantage a different treatment. 1 now! and the writers of these, in a that the 
pro to supplement the question of cost by an | metric system can be learned entire in say fifteen 
endeavor to show that the system, per se, is not so | minutes, may think they have done what is needed, 
well adapted to the wants of machinists’as is the | but no book yet published in the English language, 
one now in use, and that its enforced introduction |so far as I have been able to learn, even approxi- 
will do harm to our industries in place of doing | mates to what is required. We have nothing like 
. | the hand-books published in German. These Ger- 
In addressing to the members of the American | mans, in teaching their people, gave side by side 
Society of Mechanical Engineers arguments in op-|in these almanacs of mechanics the formule ex- 
position to any compulsory legislation in this direc- | pressed in Prussian inches and in metres, When 
tion, I feel that Iam speaking to men who are | the year 1880 came around they dropped the Prus- 
familiar with the subject and who have already | sian inch from these books when it was possible so 
iven thought to the results likely to obtain from |todo, There are many ae good books of tables 
th I feel, too, | for the ready conversion of the 


BY COLEMAN SELLERS, M. E. 





e@ proposed change in the system, measurements of 
that lam speaking to those whose habit of thought | one system into the other, but unless an engineer 
fits them to consider the subject witbout bias ; | is as familiar with the metric em as with his 
mechanical engineers, of all men using weights | own they aid him but little. On the other hand, 
and measures, are the ones most eager to adopt |our English work books are many and valuable. 
what in the end will be of the most use. To them |'The great bulk of literature of primary import«nce 
weights and measures are not abstract ideas, | to mechanical oe English and expressed 
but tangible substances. Engineers make the | in feet and in inches. 
machines for weighing and measuring, and the re-| The absence of these help books need not, how- 
sult of their use of those machines exists as fixed 
matter, costing millions upon millions of dollars, 

To the great bulk of mankind engaged in trade, 


ever, prevent any one familiar with the metric sys- 
tem from using it in his practice. If he can think 
| in the new system he can work it in too. He can 

























facilities for repairing it,” etc., (the 


Nov. 20, 1880. 


believing that that is precisely the thing whic 
ought to be done, We See toeen tb ae 


a demand for our steam engines and our manufac. 
turing machinery on the continent of Europe. 
* * * “Buta steam engine ora machine, q|j 
of whose are measured in English linear 
measures, if transferred to a metric country, and 
there, by accident, disabled, becomes nearly use. 
less, since the shops of such a country afford no 
italics aguin 
my own). 

t seems needless to tell ineers that these 
statements show so entire an ignorance on the 
part of Mr. Barnard of the merits of the Case as 
can scarce be credited from such a source. | foe 
ashamed to tender to him an explanation of what 
is involved, 

The unit of measurement used in makin 
machine does not in an 7 complicate the 
re of that machine. chines built in Eng- 
land do not always agree with any of our even 
sizes, yet this repancy is a matter of no 
moment in the repairs of any of them. If we 
fail to find sizes co to our sizes in 
English machines, presumably built on the same 
seats of linear measurement as our own, neither 
do we find even wmillimetre sizes always in 
machines from France or Germany. ; 

Wm. Sellers & Co. make injectors for feeding 
boilers. They make them to the metric scale. 
ae were doing so some years before Mr. Bar- 
nard’s “few advanced thinkers” went into the 
metrological reform business. Their instruments 
are e from drawings figured in millimetres in 
all parts, except where screws and screw threads are 
need Screws to be cut on existing lathes can- 
not be conveniently figured metrically, unless we 
adopt the custom of some German shops to figure 
in one di:znension and make gauges to some other 
one. A screw bolt in Germany called 25 mm. 
diameter must be made 25.4 mm. size to conform 
to the screw system in use there; it will have 
eight threads per inch and consequently eight 
threads per diameter (I will explain this later), 
Screws cannot be metrically divided until metri- 
cally divided lead screws have been originated and 
put in the place of the inch divided lead screws 


ga 


. . mon to all lathes in ail part h . 
in buying and — > bartering = exchang- | mae per a te is o a him if - The ake saa hemdie eedetese, . 
ing, it matters little what system they adopt ; it | wi e the time and trouble so The kno’ se 
matters little whether they ano obli . to = a sence of these books has not prevented us from sea rtnc Awe sig pen nee Walch 


yard-stick or a metre-rod, pounds or kilogrammes, 
— or litres. The cost to them of a change 
rom one to the other is the cost of the few de- 
vices needed in weighing and measuring ; the ra- 
tionale of the system may never enter their 
thoughts. 

With the machinist the case is different. He 
must not only possess costly means of measuring 
and weighing, witha — of exactness unknown 
to others, but the results of these weights and 
measurements are fixed and unalterable. Enor- 
mous expenditures on tools, on drawings, on pat- 
terns, on everything he uses in making or building 
his machines are on what is involved in the pri- 
mary system used in determining weight and size. 
The product of this expenditure means everyt’ 
that makes modern civilization possible. I ,° - | system, I will pass by some lesser‘lights and seek 

, in this paper, to consider the subject only as | i{lumination from the central luminary. 
it relates to our own profession ; not in regard to| Mr. Frederick A. P. Barnard, 8.T.D., LL.D., who, 
its effect on the grocer, the dry goods man, or on | besides being President of Columbia College, in 
the druggist. I propose to show why, after nearly | New York City, is also President of the American 
twenty years’ constant use of the metric system of | Metric Bureau, and of the American Me 


trological 
measurement, I record my opposition to any en- | Society, etc., etc., said, Dec. 27, 1877: “It is now 


forcing legislation in this direction, because the | little more than a dozen years since the movement 
metric system is not well adapted to the practice of | in favor of the reform of the confused metro 
the machine shop. | system of the United States was set on foot. . 
To render my arguments of any value I must en- | inating with a few advanced thinkers (the italics 
deavor to express myself so as to be understood by | are mine) and regarded with indifference by the 
those who are not mechanics, and must crave the | multitude, it encountered, as it is the fate of all 
indulgence of my associates for dwelling, as I shall | efforts to emancipate mankind from the burden of 
have to, on details so familiar to them and for traditional evils, to encounter a much larger degree 
making my explanation of the .sages of the work- | of opposition than of encouragement or favor.” 
shop so elementary, Then, after denouncing many of those who oppose 
For nearly twenty years one large panes the forced introduction of the system (see page 
of Wm. Sellers & ‘Co.'s establishment been | 279 and elsewhere in his Metric System) says on 
worked on the metric m, as Cesuearnly as the | page 283 of the same book: *‘ Amo e argu- 
system can be worked in any machine shop; a5 | ments by those who maintain im 
thoroughly as it is worked in France or Germany. | bility of change only one appears to have much 
The drawings made for this department are to the | force, and that is the argument drawn from the 
metric scale, figured in millimetres. The small | dependency of machinery upon minute exactness 
tools and gauges are to metric measurement only, | in the measurements of and from the great 


and the product of the sliop is‘scaled to metric | a sw gt ampresenets ph ood yr Ao os 
sizes and called by names based on those sizes. | machine shoj adaptation of 


/machine shops and machines to a new 

During all these years, and for many years be-| Quoting the senjecity report of the Franklin Tn- 
fore, we have taken pains to inform ourselves, so | stitute as to probable cost, and referring to the 
far as lay in our power, as to all possible good to! second report of the committee of the New York 
be derived from the system, in the drawing-room | University Convocation, in which the num- 
as well as in the shop. We inquired into its defects | ber of dimensions requiring separate indications on 
and endeavored to overcome them by the same | the drawings of a twenty-five-horse-power steam 
means as are resorted to in metric using countries. engine are given, he continues: ‘Sin y 
The system is urged by theorists as a perfect sys-| enough these statements, and all the rest of the 
tem. All nations, we are told, should adopt it to | same class in both the rts referred to, instead 
bring about a desirable unity in weights meas-| of being arguments nst the abolition of the 
and the substitution 


*Read before the American Society of Mechanical Engi. | Present me 
neers, Nov, 4, 1880, 


using it or familiarizing ourselves with it, and had 
it proved worth the effort, and possible, we would 
long ago have placed ourselves in ition to advo- 
cate it, as none can knowingly do who have not 
tried it. In desigwing any engineering work, pro- 
portioned structures can be produced by either 
scale ; the working drawings can be then made to 
whatever system obtains in the shop of erection, 
This change from one or the other. sore in the 
drawing-room is a matter of no difficulty whatever. 
The change from one system to the other in the 
workshop, however, involves more than the usual 
advocates conceive of, 


To show the measure of the misapprehensions as 


regards its effect on our profession, on the: part of 
| the enthusiastic advocates of the exclusive metric 














trological system 
of the metric for it, afford the strongest reason for 










have been made. If some piece needs repairs, 
and its shape has been lost by wear, it is needless 
to say that a knowledge of the scale would give no 
clue to that shape, but from some existing original 
any copied; to copy requires no 
know of the scale used. irs, too, as a 
rule, require deviation from original size to com- 
pensate for wear. 

While the value of the unit of measurement 
may be of little moment in repairs, it is, however, 
all important in the first production of machines. 
This leads me to another misunderstanding on the 
part of those whom Mr. Barnard classes, I pre- 
sume, with his adv thinkers ; this cleared 
away will bring us to the position required ina 
judicious consideration of the two systems in their 
application to the machine industries of our coun- 
try. I quote now from a phlet by Mr. Persifor 
Frazer. This pamphlet, says one of the Metric- 
Bureau tracts, ‘‘contains more points, all well 
made, t any Other of the same size on the sub- 
ject.” One of ‘‘ the points” was suggested to him 

the of a manuscript paper on the sub- 
ject, said to have been written by an American 
engineer, The point made is this: ‘ Lengths, 
breadths, thicknesses. capacities and weights of 
things are related to the accomplishment of man s 
and are varied to conformity with the 
Inflexible laws of mechanics for different motors, 
strains and materials of system will 


; no change 
their dimensions, though it may 
give them different names.” * * * “ The grand 
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venience is obtained at the minimum of cost. | 
flence one metrological system may be found to 
advantages over another when put to the | 
et . The one that is best in efonting | 
the most convenient and the most easily used an 
memorized series of sizes should not be called un- 
ilosophical 


eo resting place for memory in the American | 


series of shop sizes is the inch. The inch is sub- | © 


divided by a process of repeated halving down to 
fy in ee uml grade of shop and merchant ao 
asin bariron. This gives 16 sizes to the inch for | 
small sizes ; 8, 4, 2 or 1 to the larger sizes. 
If a machinist should order from usa set of cali- | 
from 14 up to 2, advancing by /,. and | 
een 2 up to 4 advancing by 14, we are at once in- | 
formed of the shop system contemplated in his | 
workshop. 
Calculations based on the “ inflexible law of | 
mechanics,” as read by finite man, intimates for | 
the size of a certain part of some machine a di-| 


mension 3.95 inches diameter, the prudent engi- | ; 


neer has possibly assumed a sufliciently ample | 
factor of safety to permit him to select 3{j inches, | 
the nearest size below the theoretical size, | 


size, because 4 inch iron, an obtainable merchant 
size of bar iron, will clean up from the black to 
this size: but if his dimension relates to castings | 
or forgings he may select 4 inches as a shade} 


Metric using people have ranges of shop and 
merchant sizes too ; when I come to compare their 
possible series and their actual series with our own 
some faint glimmer may come to those who now | 
know nothing about the matter of the fact that our 
unphilosophic system is not so very bad after all. | 

regard to what is involved in each shop size, | 
in a money nt of view, I will give but one} 
single example. The inquiry to our own tool-room 
k for a list of the separate devices used in 

ucing one size, viz., 14 inch, brin 
names of 129 ‘ 
drills, reamers, gauges, boring bars and cutters, 
taps of all kinds for all sorts of uses, hardened 


7,000 grains Troy, is all that a machinist needs to manual both for students of art and history. 


weights and measures, just as we have seen fit to) 


—- d 
§ = 3.9875 inches. He desires to use this shop | 


ngs to me the | the inch is 1 per cent, nearer right than the other 
or sets of articles, such 48/| ig, For a machinist who seldom uses atmospheres 
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inch squared is the base of our strains and press~ It follows that the work is itself a vivid historical 
ures. The inch cubed gives us capacities. Later picture, and more valuable glimpses of the life of 
I will speak of 12 and 36 inches squared and cubed =Venice, Siena and Florence cannot be found. It 
This one unit, the inch and pound weight of | isa book of details, also, to be read carefully, a 


he 

carry on his ness. His mch is the same inch style is perfectly simple, lucid and tranquil, and 

as is used in England and in the Russian machine the unusual irouaenalalenh beauty of the book—a 

shops. His pound is the pound in common use in | fitting form for such a work—makes it one of the 

ngland. | most complete and satisfactory of recent publica- 
In America we have dropped some needless | tions.—Harper's Weekly. 


- — ++ > + - 
drop the letteru from some of our words. We do | RESISTANCE OF BRICKS. 
not use in the machine shop the ton of 2240 pounds | 
nor its quarter or its hundred weight; we do usea| The resistance of bricks to a crushing force 
weight called ‘‘ ton of 2,000 pounds.” This is the| varies greatly, according to the quality of the 
factor weight in strains, and by it we sell machin-| brick, Trautwine says on this point that a rather 
ery. Other trades may retain some of these useless | soft brick will crush under a weight of from 450 to 
things; I am speaking only of machine shop prac- | 600 pounds per square inch, or about 30 to 40 tons 
tice. | per square foot, while a first-rate machine-pressed 
The unit of measurement in France and in Ger- | brick will require from 300 to 400 tons per square 
many is the millimetre. Itis not and cannot be | foot. This last is about the crushing limit of the 
the metre for the following reason: The great ma- | best sandstone—two-thirds as much as the best mar- 
jority of all sizes used in the construction of any | bles or limestones, and one-half as much as the best 
machine, whether it be big or little, are less than | granites or roofing slates. But masses of brick- 
one metre. By the use of the millimetre only, | work, he notes, will crush under much smaller 
ecimals are avoided. Eight millimetres must be | loads than single bricks. In some English experi- 
written 8in the millimetre scale, while it must be | ments, referred to by this author, small cubical 
written .008 in the metric scale. This is reason | masses only 9 inches on each edge, laid in cement, 
enough, for by the use of millimetres only, con- | crushed under 27 to 40 tons per square foot. Others, 
fusion of signs is avoided, and the danger incident | with piers 9 inches square and 2 feet 3inches high, 
to decimals is also avoided, hence all drawings are | in cement, only two days after being built, required 
figured in millimetres only up to dimensions meas- | 44 to 62 tons per square foot to crush them. 
uring many thousand millimetres. This little di-| Another, of pressed brick, in best Portland cement, 
mension is then squared and cubed, or ten or a/is said to have withstcod 202 tons per square 
hundred millimetres are squared and cubed, for the | foot, and with common lime mortar only one-fourth 
uses corresponding to our squared and cubed inch | as much. 
and foot. As may be expected, happy coinci-| The same authority, however, is careful to add 
dences of conveniences are fouad in either system. | the statement that cracking and splitting usually 
Thus an ardent metric advocate instances that 1| commence under about one-half the crushing loads. 
kilo to the square centimetre is ~ one atmos-| To be safe, he recommends that the load should 
phere. We say 15 pounds to the inch is an atmos-| not exceed one-eighth or one-tenth of the crush- 
phere. Neither one is right, but the 15 pounds to|ing load; so also with stone. 





Moreover, he 
notes, these experiments were made with low 
masses, but the strength decreases as the pro- 


a happy coincidence on the other side will be of | portion cf the height to thickness increases. He 


more service. It so happens that wrought-iron 





L n cites the following examples: The pressure at 
etc.,etc. These many pieces, costing | bars with parallel sides measure in square inches | 


many hundred dollars, represent one size only. They | of this section j 


tally with and belong tothe dimension marked 
144 in many thousand places 


reproduced (not repaired) in another, must be re- 
drawn to conformity to the shop system in use be- 
fore the work can be begun to advantage. Year b 
year this harmony in shop sizes in America sp 8 
over a larger area. Entire harmony in essential 
points exists in many of the leading shops. There 
are, however, examples still to be found in which 
machines built in one shop have no dimension in 
common with the shop sizes we use, as compared 
to our inch series or our millimetre series, for we 
use both. The expert recognizes such machines as 
having been built to giyuges varied by the judg 
ment of the master workman, a“ more costly 
method of fitting one piece to another eiraney com- 
+a process not admissible in any wei 
machine shop. ' 


A werkman may by hand construct, we 
will , asewing machine. He will alter and 
try, and rearrange its until be has satisfied 
himself with the result. He may not have scaled 
this machine toany system. It goes to the manu- 
facturer who must per force change some of the 
wild-cat sizes to conform to merchant sizes of the 
material to be used. For the rest he may be content 
to fit and templates to the model and repro- 
duce it in minute exactness. We recognize, how- 
ever, in every well arranged series of shop sizes, 

the means em to maintain the 
highest _— of — ee good work- 
, for in — we recognize 
evonomy in tools as well as in work, in interest on 
ital and in w This system has been grow- 


regu- 
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has been carried into all branches, not only of our 
own trade, but into all the requirements of other 


wae agen a American shops is based 
cite bahowed This dimension is cut 
up into minor parts eee ee eee 
subdivision, in sizes to ,',: it is also 
divided into 10 parts and into ge such 

such divisions 


pee o nplindag. A gant gre 
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on drawings, which | jn jron are rated by the pounds per yard, for con- | Glasgow, 
have been accummulating for years, to patterns | venience in lar, . ca ee : ded 
loading down our pattern lofts, to gear wheels in-| that, when we know the weight per yard 
terchan e over a continent, and to the output | wrought-iron “‘ shape,’ 
of our factory for years. So important in aneco- | tiona 


nomical point of view has come to be these shop| tension and factors of safety are involved in a| 160 feet high, of unif 
size series, that machines built in one shop, if to be aowiehes of cae eaten” y r ee ee eee 





the base of a brick shot tower in Baltimore. 
on just one tenth of their weight in| 246 feet high, is estimated at six and a half 
unds sot yard Now, inasmuch as ‘‘shapes”|tons per square foot; and in a brick chimney at 
dootland, 468 feet high, at nine tons. 

structures, so it comes to pass | Professor Rankinecalculates that in heavy gales this 
of any | pressure is increased to fifteen tons on the leeward 

"we know at once its sec-|side. The walls of both are, of course, much 
area. Inasmuch .as compression and ex-/| thicker at the bottom than as the top. With walls 
t ness, the pressure 

it is handy to be able | at the base would be five and four-tenths tons per 
to find it so readily, is it not? A shape iron, 80/ square foot. He prudently concludes that, with 
pounds to the yard, has 8 — inches area of | our present imperfect knowledge on this subject, 
section. If it is good for 10, a square inch in | it cannot be considered safe to expose even first- 
extension we may load it with 80,000 pounds. class pressed-brick work, in cement, to more than 
(TO BE CONTINUED. ) twelve or fifteen tons per square foot, and good 


ee eee hand-molded bricks to more than two-thirds aa 
A DELIGHTFUL BOOK. much.—Chicago Times, 


—--- ee torm tt 
| There has been no such veluable contribution | THE CARIBBEAN SEA BOTTOM. 
\from any American author to the historical and 
| esthetic criticism of art asthe *‘ Historical Studies| Some interesting facts respecting the depth of 
| of Church-Building in the Middle Ages,” by Charles | the western portion of the Caribbean Sea have been 
| Eliot Norton, just issued by the i. Mr. | recently brought to light. Amongst other re- 
| Nurton is Professor of the History and Literature | séarches a line of soundings was run by the United 
‘of Art at Cambridge, and his took is not only a/| States Coast Survey steamer Blake, from St. Jago 
| delightful historical study, but it is a work of the | de Cuba to the east end of Jamaica, when a depth 
{most accurate, comprehensive, and thorough | of 3,000 fathoms was found twenty-five miles south 
| scholarshi kind of work which is unique in| of Cuba. Subsequent soundings proved this deep 
American literature. For while we produce many | spot to be the eastern end of an immensely deep 
|valuable and entertaining books, and eat valley extending from between Cuba and Jamaica 
| naturedly bestow the name of scholar upon many} to the westward, south to the Cayman Islands, 
an accomplished and amiable man, few of our|and up to the Bay of Honduras. The Cayman 
books printed in a decade can justly claim to be | Islands and the Misteriosa Bank were found to be 
works of true scholarship. summits of mountains belonging to a submarine 
A great _—. qualities go to such a work, | extension (very steep on its southern slope) of the 
| Scholarship in the good sense is not merely the ac-' range running along the southeastern side of Cub. 
| cumulation of knowledge, it is its masterly com- | The valley is narrow at its eastern end, but widens 
| prehension and adjustment—the sense of due re-| between the western end of Jamaica and Cape 
tion and s‘gnificance and proportion. The his-| Cruz, when the soundings were 3,000 fathoms 
torical scholar, for instance. ae within fifteen miles of Cuba, and 2,800 fathoms 
with an epoch is such thet his descri i within twenty-five miles of Jamaica. 


ively reproduces its spirit and vitality—a power| Taking it her it was found that this sub- 





| 








by ae ot oe et ee sg which belongs only to a genuine mastery e se-|marine valley extends for 700 miles between 


cret of this power is a profound sympathy with | Jamaica and Cuba, with an average breadth of 
the genius of a time and country, and this is|eighty miles. It covers an area of over 85,000 
the charm of this work of Professor Nor- | square having a depth nowhere less than 
ton. ; 2,000 fathoms, except at two or three points, which 
Ecclesiastical architecture was the expression|are the summits of submarine mouniains, and 
of the most earnest life and conviction of the — oe depth of 3,428 fathoms. The 

Ages. great cathedrals were religious | low of Grand Cayman, which stands scarcely 
works in the highest sense, and only he who en- | twenty feet out of the sea, is really the summit of 
ters spirit properl 20,568 feet above the bottom of this 
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THE ISLAND OF MONTREAL.* | Capt. lish. The Southeastern railway company | of which are eee levelling screws. A 
—_—— | have e a grant of $30,000 for the purpose. smaller tube at top carries a dark-glass directly 
_ BY WILLIAM BOYD. eS eae eee ee ee over the < haan inclosed telescope, with. 
A considerable portion of the waters of the in the catslogne of Gen, Pitt Rivers’ an cckaenat ee this aiintislind of its construction, + is 
> = ee eo. of ged a ene _ collection, which the British Government will | evident that, if the instrument is turned so that 
oe Se ee ok tan tdlena probably buy for the public benefit and place upon | the mirror is toward the sun, and the mirror is re- 
ee eames os tao a’ wauahe cae | exhibition in the South Kensi mn Museum. In| volved on its horizontal axis until the rays from 
eau OF the auktraaiiien ae de rates , the early part of the seventeenth century it was the sun are reflected directly up the telescope tube, 
ae one St Ne See ee ea aes found necessary to retain the use of on in | an eye looking into the instrument from the top 
at two ints—shortly after it leaves the Cas- | the infantry on sccount of the defenceless position i will see an image of the sun in the field of view, 
ar manida ck aa a Sar Seema teenie | of the firelockmen when the enemy approached to As the sun rises or falls in the heavens. this image 
island's iene shore. The witele 00 the St. Law- | close quarters. To remedy this defect they were will rise or fall in the field of view, and its passage 
vauho Dauaehaina, tdci: tar aoaiinen ide Ue accustomed about the middle of the century to may be ob:erved over a horizontal bar or wire 
Gus Solana of Techarca® ta weca tie au anes Av | stick the handles of their daggers into the muzzles placed in the com non focu; of the eye and object- 
sok Gale tue Gemawe bee etn a enti ite | On their guns in order to use them as pikes. Of | glasses, and so adjusted in direction that it 
suan fie tee Oates ‘s secon | aeRe when the dagger was so fixed the gun | Tepresents a section of a small circle in the 
eae uh af te Cawk cad oen = - feo | ond not be fired. Butas many of the " ; heavens parallel to the horizon. This explana- 
rivers run side by side unmixed to the Suawi's |e tags pt ee tae shen. 90, te Tae ee eee ee ee instru. 
lowermost ain, as the foot of the Island of | parse A of fastening the dagger to the muzzle of the | ment in getting the time by equal altitudes of the 
Stemmannic Acad thasaad asaiell aa eeu tment | piece by means of the ring. the « ror) sun. The instruments thus far constructed are 
with increased volume on the part of the Ottawa, | plug bayonet.was so ssoured t the outside of the soy ee eee _ Eee pocket. 
to Enke te Peter Whees tan P Rauty- mingle. i atrel that the firelock could be loaded and dis-' They have object-glasses of six inches focus, the 
che: Gusinte ‘cae eae nif cote ra. 4 x St |charged, although bayonets were fixed. The | magnifying power being seven or eight diameters. 
eee es meets BeBe Ab won a. = British had their first experience of what may be | The whole chronodeik is about one and three-quar- 
sould secene aaehaline.taian that Gh taped oe th | called the compound gun and pike in the time of | ters inches in diameter, and stands about nine inches 
ar pr yz ae _ io el o + | Wiliam IIL, in one of the Flanders ampee. high. With instruments of this size and construc- 
See ae E eS . ae on ee and they ‘swore terribly,” no doubt, when t or tion, says Mr. Chandler, the probable error of a 
cetera tee ta oe se o th ‘co coh | found that their ae could fire at them with | single determination of the clock time with one in- 
oy e cane ne - se ag ew vo eee | fixed bayonets. Rivers’ collection shows all the | strument may be definitely stated to be within one 
ee ees but if the St. | transition stages of the bayonet from the plug | second of time. Indeed, the actual results of an 
mbeaycnd : on a ee and : oe Ottawa | handle to the modern tube-and-catch attachment. | exteaded series of experiments with several ius! ru- 
See ee . a 7 may — a | This is only a sample brick, so to speak, of the | ments show the probable error of a determinaii 
naan a a ae A ae ws tthe ote ae — aoe ae ee —_ from Trg cons with one instrument to be eight-tenths of a second 
a . the St. Lawrence as has heretofore been fine opportunity of nag something of the same 
reld, but in the — (kind on rE os and eae. is why 
web Gait wc were was some men of wealth do not em it, and $0 se-| Proposals will be received until the 5b prox. for lig’ 
WATER SUPPLY OF BIO JANEIRO. cure the perpetuity of their own name through the | ing, for ten or. twenty years, the town of Venlo, Lim- 
Tbe total supply of water to this city in Jul q per tian oR Se ene The. India) M 
no estimate being made of the small private supply | —————0+0-@ oe ceive eases ca eee > ois ‘ eee a 
derived from the springs of mines in the hill sides,| THE INVENTION OF THE PHOTOPHONE, the joint | for permission to construct tan yollen. race i " 
was 247,863,790 gallons, or an average of 7,995,606 | results of the labors of Prof. A. Graham Bell and | street tramways in tho centre of the roads within muni- 
gallons a day. The consumption amounted to| Mr. Sumner Tainter, has been warmly received | cipal limits, as shown on the map obtainable at the 
220, 219,941 gallons a day—the rest going to waste. | and heartily appreciated by scientists on the other | Municipal Office, Kangoon. 

This would give an average per capita supply of 27 | side of the Atlantic. This is what Prof. Silvanus| It is announced that M. Renault, a member of the 
gallons a day and an average per capita consump-| P. Thompson says about the principle and its ap- | French Deputies, will propos» in the Chamber a grant of 
tion of 24 gallons a day in case the water was | plication, under his own name, in the leading $14,000,000 for the construction of a tunnel through the 

strictly confined to the personal uses of an estimated | weekly scientific periodical of Europe. The prob- | Simplon Mountain. Gambetta suzgested the proposal 
population of 300,000 dopentiont upon the public | lem which he (Prof. Bell) has attacked is that of}, The, St. Gothard tunnel was to be reacy according to 
supply. At arough estimate. however, the animals, | the transmission of speech, not by wires, electricity, | the original contract, on Oct. 1, 1880, but unlooked-for 
steam engines, street sprinklers, fire department, |or any mechanical medium, but by the agency of | ‘ifficulties have caused. the contractors to petition for a 

= oe : least one-half - the total quan- — ee en ao bee the so- will ast io odmpheted until July, 1882. f 
= — ee or ee — Peta Coe ea he wine tie dake eae gr oh gro The prospectus has been issued in London of the Elec- 
suinption of barely 12 gallons a day. This quantity | phone. rs the same relation to the tele-| tric and A Magnetic Company (limited). Its nominal cap 
is totally insufficient even under the most favorable | hone as the heliograph bears to the telegraph. | ital is ,000, in 5 per cent. preference shares, but 
circumstances. Plenty of pure water is indispens- ou speak to a transmitting instrument which | only half the shares are to be issued now. The company 
— to the — of er city, and in tropical | —— the ie along a beam = toa > oe we he en system a ag ting, 

cities especially the supply should be large and con- | distant station, where a receiving instrument re- | ® en an agreement w i 
stant. om the latest statistics thesis the | converts the light-into audible savech: As in the | Générale d’Electricité of Paris by which it obtains the 
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anpenneinc lpeetnentiipeatitaaanc ate ST EEC 


daily per capita consumption of water in Berlin | case of that exquisite instrument, the telephone, ip eae  ivety mt oe — — 
was 20 gallons, in Paris 28 gallons, in London 29 | 80 in the case of the photophone, the means to ac-| ag existing in tae United ite itself. The 


gallons, im Glasgow 50 gallons, in Philadelphia 58 | complish this end are of the most ridiculous sim-| works and machinery of the French company in London 
gallons, in Toronto 77 gallons, in New York 100 | plicity. The tran-mitter consists of a plane silvered | will also pass into the hands of the new coviertaking. 

gallons, and in Chicago 119 gallons. And these | mirror of thin glass or mica. Against the back of} A Parisdispatch to the London Times says: The 
averages are taken from the annual consumption, | this flexible mirror the speaker's voice is directed ; | capital of the Panama Canal Company will be 300.000, - 
while the 12 gallons average of this city is taken|a powerful beam of lightis caught from the sun | 000f., divided into 600,000 shares of 500f. each. Ten 
frum the consumption of one winter month. As-| and directed upon the mirror so as to be reflected | thousand shares being reserved by the statutes for the 
suredly, the new water works can not be pushed | straight to the distant station. This beam of civil company of the original concessionees for the con- 


too rapidly,—Rio News. light is caused by the speaker's voice to be oe comnenriee oy ans Se Lye yt malls 
——— thrown into corresponding vibrations. At the | at par ost. paid at T00f on ailot- 
BRAZILIAN RaiLways.—In the Brazilian em-| distant station the is received by another | ment and the rest as total cost is esti- 


pire, in 1867 there were only six lines of railway, | mirror and concentrated upon a simple disk of | mated at'600,000,000f. The sum necessary for com- 

comprising 267 miles of line. There are now, in hard rubber fixed as a diaphragm across the end | pleting the canal, over and above the capital, will be 

ss $1 lines, with 1,835 miles in traffic, and 1,146 | = oe a The intermittent oimitng re oo of obligations. oe per cent. interest is 

miles in course of construction, etc., altogether | the disk into vibration in a way not yet explained, “ lotted 

2,981 miles. The most conspicuous lines stretch | yet with Se tena to produce an audible | Fork, Of the net profits — ——> 7 

out in every direction round Rio Janeiro, on both | result, thus reproducing the very tones of the Lesseps the contractors have sent in their 

sides of the bay, with branches to other localities. | speaker. Other receivers may be used, in which | ostj tion of the 

k th > Uti € ; a etienste, areentiag. to, inn jhe scene 

The success of the railways round the Brazilian | the variation in electrical resistance of selenium | canal will not cost a if 

capital is especially due to the conveyance of coffee, | under ae illumination is the essential | provided by a memorandum, signed on July 7, that a 

the main produce of this part of Brazil. principle. “Other substances besides hard-rubber | special American committee, sitting in New York, shall 

ictacttwile aati. deeaee | —gold, selenium, silver, iron, paper, and notably | represent the interests of the company ao 

THE ENGLISH CHANNEL TUNNEL.—The works | antimony—are similarly sensitive to light. “We See eee —— Sart net eenenslon 

which are going on at Abbot cliff tunnel, between | congratulate Prof. Bell, the commentator con- | Sty 08 tie canal ae selt-ed bY 

Folkestone and Dover, on the Southeastern railway, | Cludes, most sincerely on this addition to his well = 

in connection with the sinking of a shaft for test-| won laurels, and venture to predict for his photo- aw Siincecieakian he 

ing the geological formations of the locality, with | phone a great, if not widely extended, future of GENERAL INTELLIGENCE. 

a view to the formation of a tunnel between Eng- | usefulness. innnippsecnendnsaiaheitiiiaien 


land and France, were inspected’ July 20, and | eee a ee ee [2 We solic: pleased to publish i 
ronounced satisfactory by Léon Say and the| _THE CHRONODEIK is a new and simple in- ™ Se * a. 


rench engineers, including M. Duval, M Oreton /strument invented by 8, C. Chandler, Jr., of columne any iteme of interest that may be furnished we. 
and the Count de Montebello, A shaft 90 feet deep | Boston for finding the time by equal altitudes of GAS AND WATER. 
has been sunk from the level of the engine liouse | *he sun. It consists of a swinging bar, suspended) os pioak is in a Pittsburgh water 
at high water, and aheading has been driven to wt ee is ares uae anes can ae ae 
th f the high wate . —— . ; ' 
of depositing the chalk. Powerful machinery has | Withoutany torsional revolution. ‘To the bar is| , Fer_the last five years it has cog 819,900. aan 7 
been fixed for the purpose of driving an aimos-| *tixed a small telescope, the object-glass near the a posh tthe city with electricity for the next 
heric drill, with which it is intended’ to drive a | bottom, the eye-lens at the top of the bar. Below | FYe years for $9,500 a year. 
eading as far as Dover, a distance of three miles, | the object-glass a frame is fixed to the bar, carry-| worwich, Conn., proposes to enlarge its water-supply 
under the line of railway, the heading at Dover to | '8& @ Plane mirror swinging on a horizontal axis | py pumping from the into the present 
be 300 feet deep. The experiments are being carried | #4 provided with a clamp for the mirror 858,000,000 gations, 
out under the direction of Col. Beaumont and | vie ene nr inclination. Below is a metal | but which lacks of being 
on sash nlinscmnteiclen Sessa dien lie eeaAe dks eae a whole instrument thus formsa pendulum} wWittiam M. the Smith and Gold- 
* Read before the A. A. A. S., Boston, 1880. which is suspended inside a large tube, at the base eee SE Goi pene erude petroleum, bas 
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medium Kerosene 
thousands, and light of the 


already caused the loss of two lives abroad by careless 
In Manchester, England, a person inadver- 

touched the exposed connections and diverted the 
current his body. On the Livadia a similar ac- 
ciden toa sailor who was an electric 


t in the fire-room. He a 
= around it and at the Bag ah F rons Poa the 





i 
: 


SE 


73 


rod which 











399 





BUILDING. 


‘ ny has taken the contract to put up an office 
project is actually afloat for the formation of a building at Holyoke, Mass. ee 
to construct a line of railway from Quebec to| N. K. Fairbanks, of Chicago, offers to be one of ten to 
su 


ibscribe $1,000,000 for a grand library building and 
the traffic of the counties of Montmorenci Charle- opera-house, if the cit “i uive Dessbiva Pork ter 0 
voix and from the conveyance of pilgrims to and from | site. The building is to be presented to the city with 


Ste. Annes. the understanding that the revenues of the opera-house 
MiLwavxes, Nov. 15.—To-day the last rail was laid | are to support the library. 


Abbotsford and Eau Claire, ‘completing the’ new | 
Mo at Paul. The Ww 


bet’ 
new 
isconsin & | 
; for improving Treadhaven Creek, Md 
Minnesota management is the same as that of the Wis- Proposals PrOvins » Md., 
consin Central, and passenger trains will be run through will be received at No. 7 es street until 11 


o'clock a. m., Nov. 30. Also for dredging in 
to St. Paul in connection with the latter road. Bread Cresk, Del., and in Gecretary Cresk. e 


een 
line | CONTRACTING, MISCELLANEOUS, ETC. 
from Central Wisconsin 





The opening to travel of the New York City s for improving the channel between Staten 
and Northern Radlroad depends wholly upon the com- hhend som New Jersey will be received at the U. 8. En- 
pletion of the bridge across the Harlem River at Eighth | gineer’s Oftice, Army ing, New York City, until 1 


avenue. The stone for this is now on the ground and if | 9° Nov. 30. 
there should be no unexpecetd delay in the delivery of eee 
the iron work the bridge will be finished before January. | 





of the com are confident that the road will HE MAR 
be ready for paetanr trate ot the beginning of next T ae KET, 
year. t trains will begin running next month. OFFICE OF ENGINEERING NEws, } 


Cutcaco, Nov. 17.—The pany steps have been Friday Morning, Nov. 19, i880. { 
miles 0} 


Lake Shore and Michigan Southern system, and inci- Iron RaiLs.—But little change can be reported 
dentally admitting the Canada Southern road to an /| in this line during the past week. Rumors of large 
almost direct connection 


with Chicago. Two companies | sales, at private terms, are afloat. We quote at 


one in and the other in for the construc- | $46@$49. 
tion of the road from Toledo, Ohio, to Elkbart or Ches-| Steet Raits.—The following statistics relating 


of Chicago on the Lake Shore Railroad. The incorpor- | t© the annual production of Bessemer steel rails in 
ators are Amasa Stone, H. B. Payne, J. H. Wade, D. O.| Germany are taken by the Frankfurter Zeitung 
‘ o' 


from a private estimate, and show what a large 


ane by the Court of Appeals to be rea] and not percentage of the whole steel-making capacity of 


personal property for all of taxation. The|the country is devoted to rail making, the tota! 
ee is beld i bee aon production for both iron and steel being only 
there 9 was nO sore reabty than if ty in 0 wenshouse, 500,000 tons. The list includes the eleven great 
pul terest it is upon ; ilig: , 

on thane sale perro et a German Bessemer steel rolling mills; Krupo’s, of 

dane corporation must be held a realty fixture ; thus, | Essen, 110,000 tons; King and Laura Works, 96,000 
as far as New York state is a —— horse- | tons; Dortmund Union, 96,000 tons; Bochum As- 
rirep within the categery of real Jetate. "Of the whom |S0Ciation, 96,900 tons; Osnabruck Steel Works, 
such a decision as of its substantial justice, there can | 72,000 tons; Red Earth Works, near Aachen, 


be no doubt whatever. ; 
60,000 tons; Phoenix, in Ruhrort, 60,000 tons; 
eens eek Was Dain Seteeah cb tee oo Good Hope Works, at Oberhausen, 60,000 tons; 


man Swamp, a south of Preble. A new track was| Hoerder Association, 60,000 tons; Queen Mary 
= Works, 60,000 tons; Bayreuth Maximilian Works, 
ts. At noon the uke tae quit for dinver | 50,000 tons; total, 820,000 tuns. 
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embankmen' 
has | 20d left the work train standing on the west track. As 


; It is well known that the manufacture of steel] 
trala siaking out of sight Sasa i eons rails in the United States by the Bessemer process 


to be heaving under a subterranean force. In| is at present a monopoly. This manufacture is 
peared, the earth rising and filling it, and te te: ao Leahake ie bi sap — 
water ap- | prices were e hi , and which, in propor- 

oe . Me ge yang ee the ee cone, oe tion to the present cost, is exorbitant. As a con- 
work of decayed logs and vegetable accumulations un- | sequence the impossibility of filling home orders at 
derneath, and which broke down, engulfing its load. American mills is sending the trade for steel rails 
Pi temp» or ivership of the Mi i Kansas & | © England, notwithstanding the protection. At 


Texas way Company, removes one obstacle that has | present rates these can be imported at smaller cost 
stood in the way of a consolidation of that compan than they can be bought here. 








ations for a consolidation of these companies have We can announce nothing new during the week, 

in progress for some time, and now the union is likely to | prices being $58@$§60. 

panies, Pig-Iron.—Scotch pig has pretty fair demand, 

<hee. but, asa rule, the business effected is in moderate 
a 





quantities needed by consumers for current use. 














to Former prices are named for all brands, with tone 
=. of the market steady. Sales are reported of 400 
to tons Gartsherrie at $23.50; 100 tons Coltness and 


























miles ; 600 tons Eglinton on private terms. We also hear 
ne of a aale of 5,000 tons Middlesboro Iron, from 
New bankers’ hands to a dealer, on terms which have 
eeeere the not transpired. We quote: Eglinton, $21.50@ 
miles of . | $22; Coltness, $24.50@$25; Glengarnock and 
a Carnbroe, $23.50@$24, and Gartsherrie, $23.50. 

co, & English pig remains substantially as reported 
liberally last week, the demand being fair, but bids so low 





that very little business can be carried through. 
About $18@$19 is quoted nominally for No. 3 
Middlesboro. A lot of 5,000 tons is said to 
have been taken at $17 or $17.50 by a local dealer. 
During the past week several lots of low grade 
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Foundry No. 1, $25@26; Foundry No. 2, $21, and 
Gray Forge, $20. 

OLp RatLs.—The demand for old rails continues 
fair, and sales are reported of 7,000 tons Ts. on 
private terms and 500 tons Double Head, ex-ship, 
at $27. The market stands $26.50 for Ts. and 
$27.50 for Double Heads, 

MANUFACTURED IRoN.—Advices from the most 
important iron centres state that the mills are in 
general well employed, although much complaint 
is heard in regard to unsatisfactory and fluctuat- 
ing prices. 

The prices as follows : 

Bar, @ 
Refined 


SHEET IRoN.—Accumulations are gradually in- 
creasing on manufacturers’ hands, and it is prob- 
able that considerable concessions would be 
allowed to purchasers of good-sized lots. 

We quote as follows: 

Seen: — singles 


American common doubles 
American refined 


STEEL.—The mills are all in active operation, 
though prices remain dormant. 
American Tool 


American Bessemer 
Bessemer Tires 
English Tool 


BLooms.—Prices are dull and very irregular. In 
some cases the outside figure is asked and ob- 
tained, but more frequently sellers are glad to 
accept inside figures, 

Prices remain as follows: Cold-blast Charcoal 
Blooms, $67.50@$70 per ton of 2,464 lbs.; Runout 
Anthracite, $57.50; Sunken Scrap Blooms, $52.50 
per ton of 2,240 Ibs.; and Northern Ore Blooms, 
$48 @ $50. 

STRUCTURAL IRON.—This market continues ac- 
tive, prices remaining firm. Contracts for the 
construction of nine large iron boats for the New 
York bay passenger trade, and four 2,500 ton iron 
steamships for the coasting trade, have been made 
public during the week, and are important addi- 
tions to work in the Delaware ship-building yards. 
Bridge building is also in a healthy condition, and 
the outluok is in all respects of a satisfactory char- 
acter. For ordinary sized lots, Angles are firm at 
2.6@2.7c.; Beams at 8c.; Channels and Teas, 3.2c. 


Op Iron.—Market dull—prices remain as fol- 
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Portland 
Portland 


Sorted) | wow 
ARSRSB BR 
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at least temporarily overdone. The closing posted 
rates of Brown Bros. & Co. were as follows : 


guilders 
There is no change in the London or New York 
price of silver bullion. 
DomEstic ExcaNnc.—New York exchange was 


95 | quoted to-day as follows at the places named: 
90 | Savannah—Buying, 8-16; selling, 1-16. Charles. 
“, | 0n—Shade firmer; buying, 5-16@5-163¢ discount; 


Brick.—The following prices range : 


Da asi ciscbh lg bak led M. $3.1 
“ Up-rivers ” — = 


Yard prices 50c. per M. higher, or, with delivery 
added, $2 per M for Hard and $8 per M for Front 
Brick. For delivery add $5 on Trenton and $6 on 
Baltimore. 

StTonE.—The following prices remain for stone, 
at cargo rates, delivered at New York: 


: 


3oa5RRRR 


5.6246 | cago—100@125 discount. 


selling, par. New Orleans—Commercial, 125 dis. 
count; bank, par. St. Louis—1-10 discount. Chi. 
Boston—10 cents dis- 
count. 

FOREIGN FinanciaL MARKETS.—British consols 
in London abvanced 4, to 99 15-16 for money and 
to 100 for the account. United States bonds were ly 
higher for the 4s. and 414s. and unchanged for the 
5s. Erie advanced 114, to 455g ; New York Cen- 
tral 21g, to 144% ; Illinois Central 5;, to 1231; ; 
Reading 5g, to 2234, and Central Pacific 1 per cent. 
to 88. 


CoINs AND BULLION.—The following were to- 
day’s quotations for coins and bullion : 

Selling. 

Par 

Par 


87 
4.80 
94 


4.85 


K@ 
On Nov. 1, 1880, the estimated amount of gold 
and silver coin and bullion in the United States 


4/ was as follows: Gold, $454,012,080; silver, $158,- 


lows: Sheet iron steady at 60c. per cwt.; Turn- Sabie aes 


ings at 1¢c. per lb.: No. 1 Wrought, from yard, at 
$26@$27. 

Leap.—Since the moderately large purchases 
last week the business in domestic pig has been 
emall, and will not foot up over 100 tons. The 
market remains quite firm, however, with 4.85@ 
4%c. quoted forcommon. Refined is nominally 
held at 51gc. There has been no change in manu- 
facturers’ prices. We quote : Bar, 6c.; Pipe, 64¢c.; 
Sheet, 7c.; Tin-lined Pipe, 15c.; all less 10 per cent. 
to the trade ; No. 1 Solder, 1ic. 

CoprEer.—Ingot fails to have more than the 
moderate demand that has prevailed for some little 
time past, but remains quite firm at 18% @19c. 
cash for Lake. Manufactured copper quoted as 
follows: Brazier’s copper, ordinary size, over 16 
ounces per square foot, 28c.; do, 16 oz., and over 
12 oz. per square ft., 30c.; do, 10 and 12 oz. per 
square foot, 32c.; do, lighter than 10 oz. per square 
ft., 34c.; circles, less than 84 inches in diameter, 
8ic.; do, 84 inches diametér and over, 84c.; seg- 
ment and pattern sheets, 31c.; locomotive fire box 
sheets, 28c.; sheathing copper, over 12 oz. per 
square ft., 26c., bolt copper, 28c., and copper bot- 
toms, 3ic.—all net cash. 

CEMENT.—This market has steadily advanced in 
tone during the past week, and it will probably 
maintain this advantage during the remainder 
of the season. The demand for home grades is 
good, and invoices on imported brands have been 


Money and Finance. 
WALL STREET, Thursday Evening, Nov. 18. 
LOANS AND Discounts.—The ruling rate for call 
loans was 5 per cent., with 4 and 6 per cent. the 
exceptional rates. Brokers’ balances at the close 
were offered at 3 per cent. Time loans were 4 to 
6 per cent. Mercantile paper was quoted as fol- 


Four 
months. 
ou O° 


5 6 
7 8 
9 $3 
U. 8. Bonps.—Government bonds were strong, 
and the 4s advanced f, and 414s 14. 


The closing quotations were as follows : 


Bid. 
1 
1t 


the basis of $4.8014@$4.80% for prime, and strong 
and active for short, on the basis of $4.824@ 
#4.8234, and for cable transfers on the basis of 
$4.8294@$4.88144. Prime commercial bills are 
$4.78%4@$4.7914. The posted rates for prime bank- 


ers’ sterling are still $4.81@$4.83. There are indi- 


271,327: total gold and silver, $612,283,357. 
Sus-TREASURY.—The business at the office of 
the United States Assistant Treasurer for to-day 


was as follows: 
Riki Belcan och sideusinaievwed $1,223,564.77 


“oo PEwE ads bubahes coddd dgaaed eas sd ont 
coin : 73,233,936.62 
Balance, currency 4,428,532.38 


Transactions at the New York Clearing-House 

to-day : 
$131,137,509 
5,528,104 

The receipts from internal revenue to-day were 
$428,072.43, and from customs, $383,874.24. 

The Produce Exchange was notified yesterday 
that the canals will close Dec. 3. There is now 
afloat on the canals 2,232,000 bushels of wheat and 
4,356,000 bushels of corn. 

The Italian Government is maturing a plan for 
the withdrawal of the national legal tender paper 
money, and the resumption of specie payments. 
A loan of about $120,000,000 will be required for 
the purpose. Whether the redemption shall be in 
gold or in silver is yet to be decided. 


Mining. 
THURSDAY EVENING, Nov 18, 1880. 
The prices for mining stocks to-day were 
irregular and generally lower. The market was 
brisk. The feature of the day was the suspension 
of William Blanchard, which was announced at - 
the American Board. Asit was known that he 
held large quantities of Copper Knob and Crowell, 
those stocks were raided with vigor. Copper Knob 


Askd. | with sales of 46,800 shares, was sold rapidly down 


from 72c. to 10c.; and Crowell was crowded down 
to 4c., but registry was ed for the sales—none 
at less than 5e. on the register. 
There is great regret expressed at Mr. Blanchard’s 
misfortune. He is a very popular man at the 
Exchange. 
The remainder of the list was dull, compared _ 
with Copper Knob. Calaveras, with sales of 29.- 
400 shares, was 29@8ic.; Climax, 46@48c.; Chryso- 
i GaN Str Aen, as Siar Meee 
80@82c.; Miner d@élined i 
gene Diane wm ” 
$20,458.95; 


cations that the gold importing business has been’ bars silver, valued at $2 
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Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 


SATURDAY, NOVEMBER 27, 1880. 


aotema - ae 


We publish Saelades dh pam ‘peport of Col. D. C. 
Houston, U. 8. Engineers, concerning the construc- 
tion of a breakwater in Milwaukee Bay, Wisconsin. 
The report shows the value of a perfect harbor at 
that point, both to the city of Milwaukee and the 
entire commerce of the lake, and shows why it 
would not be advisable to improve the bayou. The 
estimated cost of the breakwater and pier is eight 
hundred thousand dollars. 


——— 

WE have received from the Department of the 
Interior, statistics in regard to the 

of New York City, according to the last 
census. The total number of inhabitants is 1,206,- 
577, of which 590,762 are male and 615,815 female. 
In regard to nationality this is divided as follows : 
Native, 727,748 ; foreign, 478,834 ; white, 1,186,144 ; 
colored, 20,433. The last item includes, Chinese, 
747; Japanese, 15, and Indians, 44. It is not 
known when the completed report of the whole 
country will be ready for publication. 

: ———_-e———_—_———_ 

Tue cold wave, which has swept the country 
during the present week, is unprecedented in its 
extent and severity for this time of year. Advices 
from Chicago, dated the 22d, state that the ther- 
mometer has been below zero, and, as a conse- 
quence, lake navigation has ceased. Substantially 
the same report comes from Toledo in regard to 

' the head of Lake Erie, and also from Toronto und 
Montreal. Dispatches from Syracuse state that 
ice formed in the Erie Canal so rapidly that a pas- 
sage could not be opened, and the eight hundred 
boats, bearing the largest shipment of grain during 
the season, were locked up. All the northern 
canals are covered with ice. The pecuniary loss 
must be immense, as a large percentage of the car- 
goes was of perishable products. 


‘THE JERSEY CITY RESERVOIR. 


The residents of Jersey City, West Hoboken and 
“the small places immediately adjacent, receive 
their supply of water from the Passaic River. The 
pumping station is located at Belleville, where there 


are three Cornish and two Worthirgton engines, | ; 


by which the water is pumped into a reservoir Jo- 
cated about three-quarters of a mile distant and at 
an elevation of 168 feet above mean high tide. The 
rising main, from the bottom of the two stand-pipes 
required by the Cornish engines to the reservoir, is 
thirty-six inches in diameter and the lengths vary 
in thickness, being one, one and one-quarter 
and one and one-half inches. Of course 
it was the intention of the engineer of the work to 
have the heaviest size at the bottom, the medium 
in the centre and the lightest at the top, but the 


were only one inch thick were placed at, or near, 
the bottom, with the heavy ones near the top. 
One of the light sections burst, although buried 
ten feet under ground, and ,the released waters 
rushed out and flooded the adjoining lands, Not- 


401 


a single line of pipe sinstine the reservoirs, one »| Bridgeford, and the work was to be completed in 
of the sections of piling suddenly sank, | one year from date. 


causing an opening on the under side of 


The following table shows the amounts and 


a joint of about three inches in width. The) prices: 
escaping volume of water act.ng under such an) Quantities in 


immense pressure, and in such soft material, soon 
excavated a hole in which a small brig might have 
been floated. The same accident may be repeated | 
at any time, as the conditions are unaltered, yet | 
its results would be much more serious, as a burst- | 
ing of one main would soon liberate water enough 
to undermine the foundations of all. This was | 
one reason why additional storage capacity in the | 
city was needed. 

The present reservoir is located upon a ridge of 
trap rock about in the center of the district it 
feeds. The embankment has a double slope of 
earth with a dividing wall of puddle extending in 
most of its length down to the rock. It has a 
capacity of about forty-five million gallons, being 
a supply sufficient for two days at the present rate 
of consumption. 

A Worthington engine of a capacity of about 
three million gallons per day pumps direct into a 
main twenty-four inches in diameter. This con- 
stitutes a high service for the district upon the 
hill. The pressure in the main regulates the speed 
of the engine, and when this is diminished from 
any cause, as a large fire, the speed is such as to 
rack the engine most disastrously. If this engine 
were to become disabled from any cause, the 
quantity of water which this district would receive 
would only be such as could be supplied by a little 
pump of not one-tenth sufficient power. 

The new reservoir is located on the same ridge 
of trap rock and is separated from the old one by a 
street, 

The specifications, under which it was built, 
stated that the embankment must be carried up 
to a level with the top of the present dis- 
tributing reservoir and twenty-five feet in 
vertical height from the foot of the inside 
slope : the side of the bank to be cut down. The 
material of the bank to be well selected, free from 
lumps or stones more than three inches in diam- 
eter and put on in six-inch layers, dampened and 
rolled. The puddle to be made of the best material 
found on the ground, put on as shown in the draw- 
ings and worked as directed by the engineer. A foot- 
path on top, of Schrimshaw pavement, laid four 
inches thick. The slope wall to consist of a backing 
of clean, small stones, or spalls, twenty-four inches 
thick and well packed ; on this to bea face wall 
eighteen inches thick, composed of a single course 
of stones laid dry, no stone to have less than fifteen 
inches bed, and no joint to be open more than three- 
quarters of an inch.. “In earth, stones of two 
feet square shall be used for the lowest course ; 
and in rock, a face at right-angles to the slope shall 
be made on which to start the wall.” 

Cut stone for coping stairways, etc., to be of the 
best Maine granite, double patent hammer dressed. 

All rubble work to be of biue or brown stone 
laid in full beds of cement mortar. 

Concrete to be made’of mortar with two parts 
of sand to one of cement, and such amount of 
clean, broken stone as may be directed by the en- 


Measuremert of embankment to include puddle, 
soiling and footpath. Spall-backing to be measured 
as slope wall. Water to be taken from the reser- 
voir as-needed by the contractor. 

Payments to be made monthly, on estimates 
made by theengineer, reserving fifteen per cent. 
until the reserve amounts to ten thousand dollars, 
and five per cent. to be retained for twelve months 


Cubic Yards. 


Materials. 
Embankment. ........ 
. Earth excavation. 
.. Rock - 
.. Slope wall and backing. 
. Cut stone masonry . 
Rubble 
.- Concrete 12.00 
Brick 20.00 


To compare with the table we give the prices on 
a contract let July 13, 1878, to Henry O'Neill, for 
work on the lower section of the reservoir: 


Earth excavation per. cubic — 
Embankment 

Puddle 

Rock excavation 

Slope wall 

Spall-backing 

Rubble masonry 

Concrete " 


Prices, 

,a» S. iat 
at 07 
2.00 
3.10 
. 40.00 
12.00 


It is well known that ¢ contractors invariably bid 

high upon all materials when the amounts are 
small. The reason seems obvious, for estimates, 
a general rule, are less than the actual quantities, 
and this principle insures a good profit. Never- 
theless, it is not customary to bid at such dispro- 
portionate rates as the first contract given above in 
the matter of rabble masonry. As the circum- 
stances were p««':iiarly favorable, this work could 
have been done at one-fourth the bid and yet have 
left a fair margin. : 

The following table shows the final estimate of 
quantities made January 13, 1874, and the pay- 
ments up to that time, and may throw some light 
upon the above mentioned Giecrepancy. 


y { 
2 Prices, 


Gregan 
Materials. Payments 


$8, 328. 67. 
24,465.00 
28)535 0 
96,144.00 
384,681.00 
11,550.00 
26,840.00 


$ 07 
2.00 


we comparison of these two tables will show that . 
the rubble wall had increased from 50 cubic yards 
to 29,056.75; the granite work from 50 cubic yards 
to 959.75; and the concrete masonry from 50 cubic 
yards to 8,012. This difference is explained by the 
fact that the plans were changed after the contract 
had been let, and instead of a double slope em- 
bankment with a central wall of puddle—as ia the 
old reservoir—an embankment with a single slope 
and an outer wall of rubble was built. The ac- 
companying engraving shows a cross section 6f 
the work according to the revised plan. 

This work was not done by the bidders who 
received the contract, but by Mr. J. B. Cleveland, 
It seems that an amicable arrangement was made 
between Mr. Mitchell and Mr. Bridgeford, the 
Board and Mr. Cleveland, by which the latter 
received the contract, notwithstanding the fact 
that the agreement expressly stipulated that the 
work should not be sublet, and notwithstanding 
the fact that it was illegal, as the laws state that 
such works must be advertised and let to the 
lowest responsible bidder. The result has been a 
series of lawsuits and investigations, in which 
almost all persons prominently connected with the 
work, from the then Mayor of the city down, have 
appeared. 

After the payments mentioned in the above 
table had been made the city refused any more 
and work was accordingly stopped. To settle the 
matter a bill was passed by the Legislature author- 
ee settle with Mr, Cleveland. The 

amount agreed upon by the arbitrators was $50,- 
599.49. 
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Chief Engineer, Mr. W. W. Ruggles, since he was | 
certain the reservoir would leak, as water flowed | 


in under the walls from the adjoining streets. 


When the water was turned in it escaped on the | 
| His head-quarters are at Chicago. 


Jefferson Avenue side of the reservoir in such quan- 
tities as to fill the cellars of houses in the vicinity. 


This leak is easy to explain, and it seems almost in- | 


comprehensible that it could not have been under- 
stood without an actual trial. 


The line of puddle, eighteen inches thick from | 


the bottom of the slope to the puddle wall, was 


never put in by the contractor; neither did he put | 


in the slope wall from the bottom of the reservoir 


to the bench wall. At the place where the leak | 


occurred the rubble wall had only been carried to 
within about five or six feet of the solid trap rock, 
and the intervening space was filled with a very 
coarse gravel, which presented but a trifling resist- 
ance to the water. We were unable to find any 
one who could explain the reason of the contract- 





PLAN OF JERSEY 


or’s neglect, although we met many who gravely 
shook their heads but said nothing. 

The most important question now connected with | 
this work is to repair the reservoir so that it may | 


ENGINEERING NEWS. 


Mr. Thomas J. Potter has been appointed Gen- 
eral Manager of the Chicago, Burlington and 
Quincy Railroad and leased lines, embracing all 
roads operated by the company east of the Missouri. 


The following officers have been announced on 
the Toledo, Delphos & Burlington: W. J. Sher- 
man, chief engineer in charge of road, bridges and 
buildings; J. W. MeEtvaine, auditor ; I. H. Bur- 
goon, superintendent of transportation; H. Z. 
Eaton, assistant secretary, cashier, paymaster and 
purchasing agent; G. G. Grund, acting general 
freight and passenger «gent; G. H. Tier, master 
mechanic. The offices of the superintendent of 
transportation and master mechanic are at Del- 


phos, Ohio; the others at Toledo. ; 


The Royal Society has awarded Professor Sylves- 
ter, of the Johns Hopkins University, at Baltimore, 
the Copely medal. the highest distinction in their 
gift. I hear this was unanimously voted by the 


CITY RESERVOIR. 


| Councilin recognition of the originality and variety 


of Professor Sylvester's” mathematical work, and 
his valuable services in stimulating high mathe- 
| matical study at Baltimore. The compliment was 


be of some use. Many plans have been brought | coupled privately with an expression of regret 
forward, yet no one has been decided upon. One | that Professor Sylvester’s ability had been trans- 


scheme is to concrete the entire bottom; another | 
is to build down at the side of the puddle wall to | 
the solid rock. We were informed by Mr. | 
Ruggles that in all probability a wall two | 
feet in thickness would be built from) 
the foot of the slope wall to the rock with a puddle 
front of one foot in thickness, and the slope to the 


bench wall covered with a layer of concrete | 
eighteen inches thick. If this project be carried | 
out, we do not see anything to prevent a leak | 
through the slope above the bench wall and thence | 


out through the filling. 


> A A 


- PERSONAL, 





Mr. Thomas E. Wright has been appointed Super- 
ntendent of the Dorchester & Delaware Railroad 
in place of Mr. James M. Murphy, resigned. 

Mr. Lowrie, a civil engineer prominently con- 
nected with the Denver, South Park & Pacific 
road, has been elected city engineer of Denver. 

Mr. Marshall Morris has been appointed Chief- 
Engineer and Superintendent of the Louisville, 
New Albany & Chicago road, with office in Louis- 
ville. 

Lieut. Mahan, who has charge of the Davis 
Island dam, after fourteen years’ service has 
passed a highly creditable and successful examina- 
tion for promotion to a captaincy. 

Mr. J. H. Pangman, President of the Laurentian 
Railway, was instantly killed in a collision on the 
Quebec, Montreal, Ottawa & Occidental road, Nov. 
11, his head being severed from his body. 

The Board of Public Works of Toronto have 
amalgamated the Engineering and Water-Works 
departments, and have appointed Mr. Redmond J. 
Brough as Chief Engineer under the new manage- 
ment, 


‘ferred to America. Numerous other medals of 
inferior rank were granted at the same time. 
| Professor Graham Bell is receiving much attention 
in London, Mr. Spottigwood, President of the 
| Royal Society, gives a dinner in his honor on 


| Wednesday.— Exchange. 


ee 
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REMARKS ON HYDROSTATICS. 


BY H. E. LICKS. 





I.—THE WEIGHT OF A CUBIC FOOT OF WATER. 

Suppose an engineer to be called before a court 
of justice to testify in a case of breach of contract, 
where one of the points in dispute depends on the 
weight of a unit volume of water. What shall he 
say when he is asked how many pounds a cubic 
foot of water will weigh ? Shall he simply reply, 
‘*621¢ pounds ;” or shall he say, ‘6214 pounds is 
wauiblly taken for the weight per cubic foot, but 
621g pounds would be nearer the truth ;” or shall 
he produce the two following tabulations, taken 
from two of the best American hydraulic authori- 
ties, and submit them to the honorable court? 








Ww. “alas 
eight in pounds, 








Temperature in 
Fahr. degrees. _——. 

Francis. “jae 
39.2 62.384 ! 62.425 
40 .382 | 62.423 
50 -368 62.400 
60 .331 | 62.367 
70 272 62.302 
80 .190 62.218 





There are four things to be carefully considered 
by any one who testifies or talks about the weight 
of water. These are: First, the water; second, the 
conditions under which it is weighed; third, the 
pound or unit of weight, and fourth, the foot or 
unit of linear measurement. The water must be 
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matter, but the genuine undefiled Suempound | of 
oxygen and hydrogen. The weighing must be 
done in air and on the surface of the earth, and at 
a known temr erature, for, as the above tables show, 
the variations due to changes of temperature are 
considerable ; the variation due to barometric 
changes is slight, and need not be considered for 
engineering purposes. The measurement of weight 
must be in terms of thestandard and lawful United 
States avoirdupois pound. And the measurement 
of volume must hkewise be in terms of the stand- 
ard and lawful United States foot. 

It is easy to secure water tolerably pure, and not 
particularly difficult to weigh it under the proper 
conditions. But it is not so easy, in fact it is ex- 
tremely difficult, to be sure that your pounds and 
feet are the true and lawful United States meas- 
ures, 

The constitution of the United states gives to 
Congress the power to establish standards of 
weight and measure. But there can be no act 
found upon the statue books relating to the sub- 
ject except one defining a standard troy pbund for 
the use of the mints. Therefore, according to cer- 
tain principles of law, the legal weights and meas- 
ures of the United States are the same as those of 
Great Britain at the time of the adoption of our 
cmstitution. The lawful U. 8, avoirdupois pound is 
exactly the same as the standard British pound, and 
the lawful U. S. foot is exactly one third of the 

\standari British imperial yard. It is, indeed, 

| popular:y supposed among engineers that there is 

a difference between the linear measures of the 
two countries, that British measures are shorter 
than American by about one-fourteenth of an inch 
in one hundred feet, but this is all a mistake, as is 
fully explained in the Coast Survey report of 1876. 
The actual standard of weight in this country is 
a certain piece of brass, procured from London in 
the year 1827, and now in the mint at Phila- 
delphia, 3$8ths ef which give exactly an avoir- 
dupois pound ; and the actual standard of length 
is a bronze bar, called No, 11, procured from Lon- 
don in the year 1856, and now in the Coast Survey 
office at Washington, which, at a temperature of 
62.25° Fahrenheit, is exactly one British imperial 
yard or three feet long. 

But what shall the engineer say, who, before a 
court of justice, is asked to state the weight of 
water per cubic foot? If the case besuch that one 
or two or three tenths of a pound can make no 
difference with the decision, let him say, ‘ ap- 
proximately 62.4 pounds,” or 62.3, or 62.2, accord- 
ing as he regards one or the other a proper average 
value. But if the case be such that variations of 
weight due to changes in temperature must be re- 
garded, so that a tenth of a pound cannot be over- 
looked, a more definite and precise answer should 
be made, and here there are three courses for the 
engineer to take: first, he may state the results of 
his own experiments; second, he may quote 
authorities, and third, he may fall back 
upon the law. Should he have made experiments, 
let him be thoroughly prepared to undergo a cross 
examination concerning the purity of his water, 
the circumstances under which it was weighed, and 
the correspondence of his measures of weight and 
length with the lawful United States standards 
Should he decide to quote authorities, let him be 
very cautious, for it is well known that in matters 
of precision authorities never agree. Books und 
authors should not be quoted when it is possible to 
obtain records of the experiments upon which the 
statements in the books are based. But here even 
an expert can never feel entirely safe, for the 
other side has its expert, and he can quote author- 
ities too. Far better may it be to deduce from the 
law itself the weight of a cubic foot of water, and 
this, as it happens, can be done for two different 
temperatures. 

The British law of 1828, establishing the imperial 
gallon, provides that it have a capacity of 
277.275 cubic inches, atid contain exactly 10 Avoir- 


tres and pure, not salty, or saturated with foreign | dupois pounds of pure-water at 62 degrees Fabren- 
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heit. This, as far as the inch and pound are Cees aees Me ioc tae veceenes on 
concerned, is also law here, since our measures of | the several exterior triangles which, with the 
length and weight are legally identical with those | given triangle, make up the rectangle A D E F, as 
of Britain. To find, then, the number of pounds| well as the pressure on this rectangle and the 
that a cubic foot of water will (legally) weigh at | moments of all these pressures about the edges A 
62 degrees Fahrenheit, it is only necessary to divide | D and D E, as axes of rotation. Represent by P, 
1,728 by 277.275, and multiply the result by ten. | Af’ and 4” these elements for the rectangle and by | 
This gives 62.821 pounds. Pas Pes Pas Pa —™’, m’, m’, m*— mi" »m” » m" “and 
The United States law of 1866, legalizing the use| 


of the ‘ tem, says: “The tables in the | ™~” the same annals ia the nian cnet 
schedule hereto annexed shall be recognized in the the order) A BC, A BF, ADC, BC E; consid-| 


construction of contracts, and in all legal proceed- 


ering m’ tobe the moments about the edge A D, | 


ings, as establishing, in terms of the weights and | and m” the moments about line D E. 


measures now in use, the equivalents of the 
wie tant, tre wanes expressed therein in terms 
of t 


an allowing Gepalvichelats are taken from this 


rt meter = 39,37 inches. 
 nctontgaahy = 1, ae cubic yards. 
1 kilogram = 2.2046 pounds. 

These lawful values are not approximate but ex- 
act in the last decimal, and from them it is easy to 
find the legal weight of water per cubic foot at | 
39.2 degrees Fahrenheit, the tem of its! 
maximum density, since at that temperature one | 
cubic meter of pure water wei 1,000 kil 
From the first and last of these equivalents ae 
re shows that one cubic foot of water wei, 

nds, and from the second and last that 
— pounds, or, say, for an average, | 





i wu 
he ex Sees before the court of justice can hence | 
~~ make a tolerably strong and im 
le statement, if he declares that the lawful in| 
(a foot of fresh and pure water on the 
‘s surface and under common atmospheric 
cree 62.426 pounds at the temperature of 
2 ees of Fahbrenheit’s thermometer, and | 
pounds at the temperature of 62 degrees. 
I happens soe teen one of these values agrees well 
with the first authority quoted at the beginning of 
these remarks and varies from the second, while 
the other agrees well with the second and varies 
from the first. 








CORRESPONDENCE, 


PROBLEM IN HYDRAULICS. 
HOLYOKE, Mass., Nov. 11, 1880, 
EDITOR ENGINEERING NEWS ; 

Isend the following solution of the hydrostical 
problem offered by ‘‘ Hydraulicus” in your issue 
of Nov. 6. It is somewhat lengthy, but I wished 
to give the solution in general terms ; besides, the 
following method may be used in finding the pres- 
sure and point of application of its resultant upon 
any plane figure, bounded by straight lines, for 
any such may be surrounded by a rectangle and cut 
up into triangles. 

The figure will show the data, and, in part, the 
notation used. 

The angles of the triangle are to be found, by the 
formule of trignometry, as follows : 


@ CV pasta 


cos — = 
2 be 





b 
(es ame + yp =180°— (+f). ta 


In these « = “= ° 7° 
Extend the plane of the triangle 4 B.C; until it 
is circumscribed by a rectangle, A F E D, whose 
ges A F and D E are horizontal, or at a constant 
depth below the surface of the water. The un- 
known exterior angles at the apices of the triangle, 
and also the angle «, which the plane of the 
triangle makes with a vertical, may be found as 
follows : 


Daten baa: alle Ms 
cos ge cos 








= €008 (a + ay), 


whence cos = 





+ +B, 





beoeas 
and also b.hy cos ay = ¢ hy C08 (a + Gy) = chy (Cos 
which latter solved for a, gives: 

All the other angles follow from this, and the 
interior angles of triangle A B C, by simple addi- 
tion to or subtraction from angles. 


©08 &, — sin & sin 9); 
ne t.. se 
We are now in position to find, by the appli- 








The final equations to be solved are: 


2’, 2 being the ‘distances ‘of the centre of pressure | 
of the triangle A BC, from the sides of rectangle | 
A D, D E respectively. And knowing <,, a, the| 
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2 


ecos , | 
=o «| 


In set b, fire 


d,! | aF - 4 = € COB yr, 

The results of the integrations, after the substi- 

| tution of the above values, are given below, care 

| having been taken to write them so as to separate 

| the equations into factors’ of area, pressure and 

lever arms of pressure, which will plainly appear 
on comparison of the different sets: 


Pa hy hs 


¢ cos &, —- —+h, 
Ps = [coe « i 


c08 ¢ 
JI 


n= [me zei][tnsn}s 


~ 


a: 








2 cos ¢ | 
| aie a 
mt [ «sin Br poe ] {Bact tas|. | 


An inspection of the above discloses the fact, 


position of the centre of pressure may be found on | that the total pressure in each case is the area of 





the triangle, without the aid of the rectangle, | 
either by construction or by calculation. 
The values of m’, mand P. are to be obtained | 
from the snaatidee' | 
Wa (We | 
1 2 s 4 
mY oe — (SER try nititeni, Aaiid D. | 
P, = P— (Pg t+ Ps +P.) | 
In these are to be substituted the values of the | 
integral forms obtained by integrating, between | 
the proper limits in each case, the following gen- | 
eral equations : 
dP = —(u+h,)ydx; di’ = dP = 5 ane" = are;t. | 


dp, = — (u+h)vde; dm = dp, (4¥—"); 
dm = poe ho 


dp,z; 


b. | 


dm’ = 


dp, = —(u+h,)yde; dm = ap, ~ ; ©. | 


dp, = —(u +h, +hy)yde; dm’ = dp, ( aF= | 
dav” = ap; 


The element of ee. not been inserted in 
the above forroulz, as it appears as a constant 


d. 


factor only it may be left until the end and then ae" =| € coe ws alts 


put into the equations for the pressure. 


These equations may be made homogeneous and | when h, = 0, M” = P 


integrated with reference to either of the variables 
x,y, u. Choosing the latter as being given by the 
problem, we can make the following substitutions: 
In set a, y = D BE = c cos &}, | 
du 
dz= - ——, 


“ Oy=ccoa,, [:-=], 
dy 
Gy = bain ty —, ose € 
hy 


y= asin fy =, 


the figure multiplied by the depth from the surface 
of the water to its centre of gravity. Parentheti- 
cally, it may be remarked that this is true of the 
|normal pressure of water on any plane figure, 

whether bounded by — or curved lines : 


hs 











jae = [eos a, 24 my} x eeeeens ©) 
cos ¢ 2 
i: 
m= [ceo os 1 (a hs | 
s 2 cos ¢ | h, + 3 
8h, + 3h, 
X ecos X&, ————-—-; - KR 
12h, +4hy 
my Py X b sin ce, Gb, HON 
12h, +8h, 
| my = py X | ¢008 « SSE erent 
12 (A, + hg) + 8h, j 
By putting h, = 0 in the 2d and 3d of this set, 
|the lever arm of m, becomes = % ¢ cos a,, the 
| lever arm of m,, on the other = 34 b sin Xs 
| or, for a triangle whose base is at the surf ace of 


ithe water, the centre of Sones Liens bet 
zontally, 4 of this base from the aoe 


face ; when, however, the apex is at the surface, 
| the horizontal distance of the 


from the other apex is equal to 5¢ of the base : 





hy hy hy 3h, +h, 
+hy | x ——~ 
2 } Seose 2h, +h, 
whe) 
3° cos s 


Gh, hy — 2 (hy hy — he td By | 

Ww’ =pyxXx— ———— ————___ | 

8 008 g Oj Bigs ck 
ahingh, 00. wl olga jh ~ =}. 

Be cos ¢ { 2 : 

fi atin 8 1 

=P, X FP 5 

2 

a shh, + 

cose. ont 


when hy = Om = py x 


mya PX 


cos ¢ 
2h +4)-+m 


= Noo 
OX Th, tht ah 


‘ha ihdeeet he padihea ‘inches i 


| 
4: 
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more convenient to use the above formule sepa- 
rately, than to attempt to collect them by substi- 
tution of the above v in equation C. 
=h 
“* In HOC SIGNO VINCES ” ‘ a . 


WEIGHT, SPECIFIC GRAVITY, RATES OF AB- 
SORPTION AND CAPABILITIES OF STAND- 
ING HEAT OF VARIOUS BUILDING STONES. 


BY HIRAM A. CUTTING, PH.D., STATE GEOLOGIST, 
VERMONT. 


Having during the past year instituted, and car- 
ried out, a series of experiments to ascertain, as 
nearly as possible, the capabilities of the various 
materials used in the construction of so-called fire- 
a buildings, to stand heat, I submit, in tabu- 


ated form, the result of such experiments, hoping | 


~-_ may be of use to the architects, quarrymen 
and insurance companies of our country, and also 
of some interest to those interested in science. 
In connection with the capabilities of the various 
ee = stand ee eight | I aoe 
en their specific gravity, wei per ic 
foot, so that the identity of the various stones 
could at any time be compared, and if in the work- 


ing of a quarry there was a change in a lowing 
detected. us 


weight, that it could be easily 
all who chose could know whether the tests given 
would apply or not. : 

I have procured sample speci 
important building stones in the United States and 
Canada, and, after dressing them into as regular 
form as possible, three by four inches, and two 
inches in thickness, [ have taken their ratio of 
absorption, which ratio I have expressed in units 
of w sgh, according to the amount of water taken 
up. If 450 units of stone absorbed one unit of 
water, I have expressed it thus: 1 + 450, aes 
that the stone weighed 450 units when im , 
and 451 when taken from the water. 

To accelerate the process of ion I have 
placed the specimens in water under the exhausted 
receiver of an air pump. I find that in this way 
as much water is absorbed in a few minutes as in 
days of soaking. When specimens were removed 
from the water, I have, before weighing, dried 
their outsides with blotting paper. In relation to 
the specific gravity, I have not followed ‘Gil- 
more’s” rule in full. He weighed the specimens 
in air, immersed them in water, and allowed them 
to remain until bubbling bad ceased and then 
weighed them in water, after which he took them 
from the water, dried them outside with bibulous 
pee, and weighed them again in air. From this 

t weight he substracted the weight in water, 
dividing the dry weight by tie difference. 

This gave a specific gravity subject to two sources 
of error. I have followed the more frequent cus- 
tom of weighing the dry stone, using pieces of two 
or three pounds in weight, and then immersing 
them in water. After the usual on I have 
taken their —— in water, substracting it from 
the dry weight in air, and then dividing the dry 
weight by the difference. ee the specific 
gravity of the rock itself, as us y found, which 
is what we desire, and I believe as it would gener- 
ally be in buildings constructed of the given 
material. The ens were previously dried by 
lon to a tem ture not 200° 
Fah. To verify this I have taken specimens from 
the quarries direct, and after wolane. have 
brushed them over with paraffine dissolved in 
naphtha, weighing them again so as to ascertain 
the exact amount of ne, which made no 
visible change in the stone, other than to keep out 
water. I have then weighed in the usual way, and 
thus obtained the exact me gravity of the 
stone as in the quarry, and I find my me od used, 
as stated, to give the best results, and so have 
adopted it. 

After this I have placed them in a charcoal fur- 
nace, the heat of which was shown by a standard 
pyrometer. In many instances I have placed them 
side by side with dry specimens, but have been un- 
able to note —. marked difference in the action of 
heat, beyond this, that the dry specimens became 
nee I have, aera no doubt that _ 
capacity of a stone to absorb water is against its 
durability, even in warm climates, and vastly more 
so in the changeable and wintry climate of New 
England. It is here often frozen before any con- 
siderable part of the moisture from Autumn rains 
can be evaporated. 


When the specimens were heated to 600° Fah., I 
have immersed them in water, also immersing 
others, or the same, if uninjured, at 800° and 900°, 
that is if ee are not spoiled at less tem 
I find that all of these samples of buil stones 
have stood heat without damage up to 500°. At 
600° a few are injured; but the injury in many 
cases commences at or near that point. When 
cooled without they-appear to the eye 
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think they are many times nearly as much im- 
paired, and always somewhat injured, when water 
| produces any ee 
| I would remark my experiments with gran- 
| ites show that there is quite a range in their capa- 
| bilities of standing heat, a ee in fact much 
ter than I anticipated. With the sandstones 
the difference is also merked. as is their power of 
| absorption. When exposed to the heat wet, they 
| show a marked difference in the time required to 
| heat them, the saturated ones seeming to resist the 
heat for a time; but when equally hot they crumble 
| the same as those not previ saturated. Their 
relative worth can be seen by the table. The con- 
glomerates stand heat badly; while the limestones 
| and marble stand best of all (up to the point where 
they, by continued heat, are changed to quick 
lime) except soapstone, and a species of cial 
stone made under the McMurtire & Chamber- 
lain patent. The indications are, from this and 
other samples of artificial stone, that it may be 
— to make an artificial stone cheaper and 
tter for fire-proof buildings than our native 
quarries furnish; and we hope this possibility may 
receive attention. But comments are ess, as 
the facts set forth in the tables speak for them- 


selves. 
Results in tabulated form will be found on fol- 
page. 


THE LIVERPOOL ENGINEERING SOCIETY. 


The usual fortnigh of this Society 
was held at the Roa! Tastitaticn, Colquitt street, 
on Wednesday last, Mr. Alexander . Presi 
dent, in the chair, when a 
_— and the Steam Navvy,” was read by Mr, H. 


i ry. 

The paper chiefly consisted of a description of 
the steam Navvy, as constructed by Messrs. Rus 
ton & Dunbar, and the method of its employment 
in earthwork excavations, followed by an estimate 
of the saving to be effected by its use in place of 
hand labor. The most effective mode of worki 
is that in which the machine stands on a cent 
line of rails with a wagon road on each side; but 
this is only te in on 40 feet wide 
or more, so t ordinary railway cuttings a 
single wagon-road has to be used. The ses «te 
requires about 12 men for its operation, and can 
excavate about 500 cubic yards per day of light 
clay or moderately soft ¢ , one cubic yard 
being lifted by the excavating bucket at each 
stroke. At this rate of working the cost would be 
at the rate of about 3d. per as compared with 
414d. by hand labor, showing that a considerable 
saving may be made by the useof the machine, 
where the amount of work is sufficient to warrant 
the first cost, as in a cutting of 100,000 cubic 
yards or upward. 


Ce 


WATERWAY BETWEEN THE PACIFIC AND 
ARCTIC OCEANS. 


The Novoe Vremya recently published an inter- 
esting letter from M. B. Struve on the subject of a 
future waterway between the Pacific and the 
Arctic Oceans. The idea is first to connect Siberia 


with a surer route than that ited 
out by Nord jold, and next to open out a way 
by which Siberian products may reach the Pacific. 
e first difficulty to be overcome lies in the navi- 
gation of the river Obi. The river enters the sea 
too far to the east, and thus any shipping that uses 
it has to contend with the dangerous navigation of 
the Kara Sea. A scheme has for years past been 
under consideration of the local authorities by 
which the Obi should be connected with the sea at 
a point to the west i of the east 
Nova Zembla. The river Petchora enters the 
sea at the right point, just by 
Island, and M. Struve shows by an elaborate 


i . Connection, too 
between the Yensei and the river 
Siberia. There is a 

between the Angara 

out an insurmountable di 

not be canalized, it can at all events be 
by a short railway. Once this barrier 
whole river system of eastern Siberia 
open; and by the Lena, the Aldan, and 
it would be ble to reach Nelokan, 
only 130 miles from Aiane on the Pacific. 


me t for the work 
amount necessary on 
of the bureau is $2,500,000. Te re 


The report he ee eeas a 
appropria of 000 eS 
ore oo pb er og Sueute 


Nov. 27, 1880. 


HARBOR OF REFUGE AT MILWAUKEE. 


U. 8. ENGINEER OFFICE, } 
MILWAUKEE, Wis., Oct. 20, 1880. ( 
Brig.-Gen. H. G. Wright, Chief of Engineers U. 

S. A., Washington, D. C: .a 
, See. wt I have oP ares :o aot the fol- 

wing re on survey e on for “ Im- 
proving the bayou south of Milwaukee Harbor, for 
rane sepa gy © of a harbor of at Mil- 
waukee, waukee Bay,” called for by the 
River and Harbor Act, ved June 14, 1880. 

The present harbor o w consists of the 
eal oar of the Milwaukee, Menomonee anid 

rivers, having a common outlet int. 
Lake Michigan. The total length of the portions 
of these rivers now forming the harbor, including 
the navigable canals in the Menomonee Valley, is 
about eleven miles. The present outlet is entirely 
artificial, being 3,000 feet north of the old, or 
natural mouth, now closed up. This outlet was 
made in the years 1855, 156 and 1857, principally 
at the expense of the city of Milwaukee, the 
United States expending only $15,000 and the city 
$445,971.20. Two piers were constructed, each 1,12() 
feet in length, a channel dredged between them 
to a depth of 12 feet. Since then the Government 
has extended the piers and deepened the channel, 
so that there is now a channel between the piers 18 
feet for a width of 200 feet. The width be- 
tween the piers at their outer ends is 284 feet. 

Previous to the opening of this outlet the com- 
merce of Milwaukee was principally transacted at 
wharves on the lake front. The accommodations 

limited inconvenient, and vessels were 
entirely unprotected from storms. present 
harbor entrance was designed mainly to enable 
vessels to enter the rivers, where they would be in 
safety while in port, and also to utilize the rivers 
for commercial parpaee. Asa harbor of refuge 
Milwaukee Harbor is probably the best of its class 
(an improved river mouth) on the great lakes, but 
there are times during storms when it is danger- 
ous to attempt an entrance, and a number of dis- 
asters have been the result of such attempts. Dur- 
ing violent storms, and jially at night, vessels 
run the risk of striking the piers, or of entirely 
missing the entrance and being stranded on the 
shore. Generally, however, vessels do not attempt 
an entrance at such time, preferring to incur the 
dangers of the lake to the risks of entering the har- 
bor. Many of these are lost or disabled for want 
of a harbor here, accessible at all times. 

This statement ¢ with those of masters of 
vessels of long experience on the lakes. There is 
no harbor on e Michigan between the Manitou 
Islands and Chicago, a distance of about 220 miles, 
which is easily accessible to vessels of ail classes in 
all states of the weather. Chicago harbor does 
not fully meet this requirement at present, though 
it will do so when the works now in are 
eee The large commerce of Milwaukee 
req such a harbor at this place, irrespective of 
the great benefit which it would manifestly be to 
the general commerce of the lakes. 

BAYOU SOUTH OF MILWAUKEE HARBOR. 


The body of water thus designated is the chan- 
nel of the Milwaukee River south of the present 
harbor entrance ing to the old river mouth. 
It forms a part of the present inner harbor of Mil- 
waukee, heretofore described, and, in order to 
reach it during storms, vessels have to encounter 
all the difficulties heretofore mentioned. At its 
southern end it connects with the Kinnickinnic 
River and now properly forms an extension of that 
stream in oe of the closing of the old 

ilwaukee River and the filling up 
of Kinnickinnic Bay. The location of this 
nel is marked ‘* Bayou” on the small map attached 
jie pe cntelesedbred geen ewe oe hg — 
on the accompan: ¢ tracing en ** Bayou 
south of Milwaukee Harbor.” This tracing is 
copied from one furnished by Mr. H. J. Hilbert, 
City Engineer of Milwaukee. 
e have been verified 
. Mr. W. H. Hearding. This channel is about 
3,400 feet long, 368 feet wide, with an average 
depth of about 10 feet. By following the line of 
13 feet can pass 
The west 


by my assist- 


private parties. : 
t 2514 acres. Its improvement d 
$0 ine tall’oidee’ toa of ab or WB foots an 
soehng ho tO Cerne ac aig ead 
commerce and business of the city. 
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TABLE OF WEIGHTS, SPECIFIC GRAVITY, ETC., OF VARIOUS BUILDING STONES. 










































GRANITES. 
Specific Weight of Ratio of First appear-Crumbles or Cracks badly or Injured so as to be'Melted or = ru 
No. Kixp. LOCALITY. gravity. one cu- absorp- ance of in- cracks  slight- becomes fria- worthiesss for a ined 
bie foot. tion. jury. ly: ble. building 
Sp eS niibabeien $ahntinnap ; sali cao etd elated 
Lbs. Deg. Fah. Deg. Fah. Deg. Fah. Deg. Fah Deg. Fah 
1 (‘Light colored.... :. «..+-++ Hallowell, Me.... + weed ae 1644.8 14790 800 900 * O50 T.000 *i.100 
sh” SP vite Ges Ges ds Fox Island, Me. .........| 2.642 165.1 | 14680 700 800 850 900 1,000 
3 |Denning’s Quarry.............. Mt. Desert, Me............| 2.631 164.1 | 1+716 800 850 950 1,000 1,100 
4 idght colored. ..... 206s... sine Rockford, Me.............| 2.600 162.5 | 14482 600 800 850 900 250 
BOOMS es Se ccsce se ioy ..... Red Beach, Calais, Me._.-| 2.636 164.7 | 14560 800 850 900 950 1,000 
6 jLight colored.... ....,......... ‘Oak Hilt, Me .............| 2.526 157.8 | 1+310 800 850 900 950 1,000 
CL, See ‘ so. NON, Hoc... St 164.1 | 14534 600 700 800 850 50 
8 medium....... .«. Concord, N. H....... ---| 2.6088 164.7 | 1+778 800 900 950 1,000 1,200 
9 born’s Quarry....... , Plymouth, N. H..-. 7 ..| 2649 © 165.5 | 14-685 800 900 950 1,000 1.200 
10 rs Quarry............... Ryegate, Weise -- 2.647 165.4 | 1+-790 800 900 950 - 1,000 . 1,200 
ul saps tevhaide oodbury, Vt........ | 2.654 165.8 | 14-784 800 v00 950 1,000 1,200 
12 |Wetmore & Morse’s Quarry.... Barre, Vt........ 2.651 165.6 | 14720 800 900 950 1,000 1,200 
13 jSyenite........ fgg? weds We ¥ ealacy, Mass 2.660 166.2 | 14650 750 800 850 900 1,000 
SUM, G cereus rs 6 waren sees ith eo eee «| 2,800 175.0 | 14818 700 750 800 900 900 
16 |Cormmon................ .......|Woodstock, Md... ... .| 2.648 165.5 14-304 700 75 800 900 900 
16 reias 1s cab ho G) ke wy kes oeda band Port Deposit, Md... .... .| 2.700 168.7 14-816 800 900 250 1,000 1,100 
17. jScranton County Quarry . .. Richmond, Va.... > one aan 170.6 14-398 750 800 850 900 1,000 
18 jOld Dominion Quarry.... .....; " Pe ae 2.674 167.7 (1 2 750 800 850 900 1,000 
19 |Light Colored................... St. Cloud, Minn...........] 2. 168.2. 14-280 700 700 800 850 900 
21 * Mad. Ravin iadeak Stanstead, P.Q........... 2.833 | 177.0 | 14420 800 900 1,000 1,000 1,200 
21 jCoarse........ iS ie eh call North Halifax, N.S . ...] 2.698 168.6 | 14584 700 800 800 900 900 
oo” PM. Teese cite ca aegh rete ... Gananoque, P. O., Can 2.657 167.9 14-736 800 850 900 A350 1,000 
, ' 
SANDSTONE. 
1 ‘Freestone.......................'Portland, Conn........... 2.380 | 148.7 (1+ 27 850 200 950 1,000 1,100 
2 Patt Os ted esa ue North of England.... ..... 2.168 135.5 .1+ 27 850 900 950 05 1,000 
3 Seneca Stone ........... .... Montgomery Co., Md..... 2.500 156.2 14- 26 8502 900 900 i 950 050 
4 Saudstone........ eid yh eS RST a 2.452 153.2 1+ 24 850 900 950 | 1,000 1,100 
5 % con erce s<eetan . +, Semece, MG......,. .......) B4le 150.6 1+ 40 900 1,000 1,100 | 1,200 1,200 
6 ‘Montrose Stone................. UisterCo.,N. Y .........' 2.661 166.5 1+314 900 1,900 1,100 1,200 1,200 
i CIR. . 0 4'- 0 se vines, sedbeens¥e Belleville, N.J..... aN -- 22350 146.8 1+ 27 900 950 1,000 1,100 1,100 
8 A 5 bu eeh ASN << a4 a 9's. OOM as osidde hares . 2424 151.5 14-240 900 950 1,000 1,100 1,100 
9 |S. Carboniferous..... . ....../Br. Phillipe, N. S.... .... 2.353 147.0 14-19 900 950 950 1,000 1,000 
10 ‘Freestone ....... eee) || ie aa 2.363 147.7 1+ 26 800 850 900 1,000 1,000 
11 Cincinnati Stone... ............ ‘Cincinnati, O.............. 2.188 136.1 1+ 23 900 950 1,000 1,100 1,100 
12 (Potsdam Sandstone.... ........|MeBride’s Corners, O..... 2.333 145.8 14 28 800 R50 900 1,000 1,100 
13 (BerlinStone. ....... .......... Cleveland, O..............' 2.210 138.1 1+ 22 850 900 1.000 1,100 1,100 
14 (Potsdam «+ «ss» «++| MeBride’s Corners, O..... 2.500 156.2 1+ 22 850 900 950 1,000 1,000 
15 Fuchd Stone . ; aguie-as ... |Near Cleveland, 0....... 2.290 143.1 1+ 35 850 j 200 950 1,000 1,000 
16 (Berea Stone......... ...........' Berea, O.....0..0.0000.02! | 2934 | 140.8 | 14 20 850 #00 950 1,000 1,000 
17 \Amberst Stone... ..... ........ Amberst, O...,...........) 2.200 137.5 1+ 18 850 900 changes color. 1,000 
18° |Broxvn Stone... .......... .... .Humbletown, Penn....... 2.346 146.6 it 28 850 900 950 1,000 1,000 
19 !Potsdam Sandstone ........... Beauharnois, P.Q....... 2.512 157.0 1+ 38 850 900 950 1,000 1,000 
20 iSandstone .. ............-0--45. Murray Bay, P.Q......... | 2.577 | 161.0 14 36 900 950 1,000 1,100 1,100 
21 Pat eckiadiourenpsecd icant Cheat River, W. Va...... | 2.632 | 164.5 14 80 800 | 850 900 1,000 1,100 
BT Si os saunas este. us hone \Acquia Creek, Va......... | 2.183 | 136.4 1+ 16 900 | 9-0 1,000 1,100 1,200 
23 \Brown Stone ......5.....0000: . Manassas, Va............. | 2.348 146.7 14-17 850 900 1,000 1,100 1,200 
i | i 
LIMESTONE 
TENE. bw te, weecceev ccs Baltimore, M¢............ 2O1LT 181.8 | 14340 900 1,000 1.100 1,200 1,200 
2° Pee eee eet: | re 2.478 154.8 14-280 850 i 900 1,000 1,200 1,200 
% ,Cincinnati Limestone.... ...... {Hamilton County,O...... 2.204 , 137.7 | 1+ 28 850 1 900 950 1,200 1,200 
4 |Potts Blue......... ......,...../Sprimgfield, Penn ..... ... 2.666 | 166.6 |142 850 850 900 1,000 1,200 
5 |Dolomite Limestone.... ...... |Owen Sound, P.O........ | 2.571 | 160.6 | 14480 850 | 900 1,100 1,200 1,2 
6 |Trenton Limestone............. | Montreal, P.Q........... 2.706 | 169.1 | 14316 900 | 950 1,000 1,200 1,200 
7 jLimestone heh ip 2 adh belgie ect \{sle La Motte, Vt ... .. 2.6906 | 168.5 | 143% 950 1,000 1,160 1,200 1,200 
; ; ! i i j ‘ 
CONGLOMERATES. 
1 (Conglomerate.... 169.2 14 49 700 800 900 1,000 1,000 
2 |Potomac Stone. 170.2 1+ 6) 600 700 800 900 200 
3 |Conglomerate.. 165.3 14 80/| 600 700 800 900 900 
MARBLES. 
1 \Tuckahoe..... 194.6 14-298 | 900 1,000 1,200 1,200 1,200 
2 |Ashiey Falls 171.3 14-280 | 900 1,000 1,100 1,200 1,200 
3 ow Flake 178.0 14380 | 950 ‘ 950 1,000 1,200 1,200 
4 Tew as . aren 149.4 14-320 | 950 950 1,000 1,200 1,200 
& |Duke Marble........0...0......| | 2 } 175.7 | 14940 1,000 1,000 1,100 1,200 1200 
6 jBlack Marble.................«. \Isle M t | 2 } 176.6 | 1+320 1,000 1,000 1,100 1,200 1,200 
7 iSutheriand Falls OSE |Rutland, Raat vet 2.666 166.6 14-342 1,000 | 1,000 1,100 1,200 1,200 
: i i } 
SLATES 
1 | Sabin’s Quarry........ ae eant a | Montpelier, Vt.......... | 2.869 | 179.3 | 14110} 800 1 850 | 800 | 1,000 | 1,200 
SOAPSTONES. 
L | Boapstone.... ...... ......4-5. | Weathersfield, Vt....... | 2.668 | 166.7 {14+ 38] 1,200 | an i ees { be ! 
ARTIFICIAL STONE. 
MeM & rt) eon = - } - i ; ’ ; 
1. |Artificial Stone... 00... ee. i4 ae £ Ser {| 22 139.7 | 14980 70 800 | 1,100 1,200 











} . t 

somewhat the accommodations of the present in- all directions except from northeasterly to south- | southeasterly direction out to a depth of 24 feet of 
ver harbor, but give no aoe et to the en- easterly. During crdinary storms from the latter | water ; its length being 2,490 feet. The end of the 
trance of vessels than e at present. | direction vessels come to anchor in the bay, but in| pier would be 1,800 feet east of the north end of 

In view of the large expenditure made by the violent gales, which frequently occur, there is | the breakwater and 940 feet north of it, affording a 
city in improving the harbor entrance, a work danger of vessels d ing their anchors or becom- | wide opening for the egress or ingress of vessels at 
usually done by United States, it would be no ing unmanageable or disa and failing to effect | the northern end of the harbor. These works, in 
more just that the Government should appro- an anchorage in a heavy sea at a place. | addition to the shore line of the bay, wouid afford 
priate money for the on of this channel ' At such times are either u to render ion from storms from all directions. They 
or another of Milwaukee Harbor, but this | assistance to v or their services may not be | would cover a sheltered area as against northeast- 
would not be an t for ‘additional | available at the critical moment. Ifa portion of | erly storms of about 440 acres, over 18 feet . 


ir 
| the ba breakwaters, vessels about 540 acres over 12 feet dee 


and from southeasterly would be still less, 
; t can | but sufficient, it is thought, for all the needs of 
of works in Mil Bay be constructed Vessels in 


This is formed ‘an indentation of the west indicated on the of the bay accompan: round to under the south end of the breakwater or 
coast of Lake Michigans, the 6 | this wicuil be te-cubganios a betanctony on pier where there is ample depth of water and 
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the mouth of rivers during storms, and these are 
not always available at the righttime. If a break- 
water and pier were constructed as proposed, tugs 
_ would lie behind them and be ready to assist ves- 
sels as soon as they arrived at the harbor, and, if 
necessary, tow them into the inner harbor. 


THE SKETCH 
below shows the general cross section of the pro- 
«J breakwater. The width of the pier extend- 
ing southeasterly fromr=North Point should vary 
according to the depth of water. 
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ing care and protection of the general govern- 
ment. These figures are sufficient to show that a 
harbor at Milwaukee should be complete in all 
|respects as far as practicable. The estimate of 
$600,000 given in the report of the Chamber of 
Commerce, does not include the pier at the north 
end of the harbor. 
| The estimated cost of these works is as follows: 
5.500 running feet of 


breakwater at $100............ $550,000 
| 2,400 eT SR ere 180,000 
$730,000 
CombieONe Soo scan se sancti ctacnareane saad 70, 
$800,000 


| The foregoing plan is submitted as one which 
appears from investigation up to this time as fully 
meeting all the req ents of a harbor of refuge 
at Milwaukee. A smaller harbor could be made at 
less cost, which would be of great benefit. The 
| pier alone would afford great protection against 
| northeasters. 
A breakwater 3,000 feet Jong on a north and 
south line through North Point, with a short re- 
turn to the west at the northern end, would afford 
protection to a considerable number of vessels, and 
if it should be from the southern part of the break- 
| water, as indicated on the map, would cover the 
harbor entrance. It is assu , however, that the 
final plan and location of such extensive works 
would not be ad until they had been consid- 
ered by a Board of Engineers. Should the plan I 
have submitted be adopted, and ample funds be 
rovided, the pr extending southeasterly from 
orth Point should be constructed first. This 
would give immediate protection to vessels from 
northeastern storms, and also facilitate the con- 
struction of the breakwater, the northern portion 
of which would be greatly sheltered by the pier. 
The breakwater should be commenced, say 500 
feet south of the north end as indicated on the 
map, as it may be found unnecessary to extend it 
as far north as is shown. 
SUMMARY. 


It is apparent from the foregoing that the con- 
struction of a breakwater and pier in Milwaukee 
Bay will fully meet all the requirements of a 
harbor of refuge at Milwaukee; ease of access, 
deep water and ample room, The improvement 
of the bayou or old channel of the Milwaukee 
River would evidently not meet these require- 
ments. A breakwater in Milwaukee Bay, located 
as porns. would also be a direct improvement 
tot 


e present harbor, as has been explained. The 4 


ity to navigation and commerce 


The breakwater and pier would also protect the | which would be afforded by a harbor of a", = 
the 


present harbor entrance from northeasterly storms, 
revent the formation of bars, arrest the drift 
rom the north, and render unnecessary the further 
extension of the north harbor pier, and possibly 
the south pier, both of which it will be necessa 
to extend from time to time, unless some suc 
protection is given. The facility of entering the 
resent harbor would also be greatly increased as 
here would be comparatively smooth water at the 
entrance. There will be no unusual difficulties in 
constructing these works, as the bottom is favor- 
able and the eapomey no greater than at other 
points where such works have been successful. 

As to the necessity and commercial importance 
of such a harbor at Milwaukee, I respectfully refer 
to the accompanying report from a committee of 
the Chamber of Commerce of Milwaukee. In this 
report the risk involved in entering the present 
harbor during severe gales is pointed out, and also 
the extent of disasters attributable to the absence 
of a harbor of oo this vicinity. The amount 
of commerce to be benefited is stated, and it will 
surprise many people to learn that the combined 
annual commerce of the custom districts of Mil- 
waukee and Chicago to be directly benefited by 
the proposed improvement ex by 4,000,000 
tons the combined ton of the ports of Boston, 
Baltimore and Philadelphia, and nearly equals the 
entire foreign commerce of New York city. The 
tonnage annually entered and cleared at the Mil- 
waukee Custom House district is larger than that 
of the districts of either Boston, Philadelphia or 
Baltimore. According to the reports of commerce 
and navigation of the United States for 1879, the 
tonnage entered and cleared in the districts named 
was as follows: 


For the fiscal — ending June 30, 1880, the ton- 
entered and cleared in the district of Milwau- 

kee was 7,961,423 tons, and at the port of Chicago 
for the same period 8,474,718 tons, ao 


of 16,487,141 tons entered and cleared at the ports 
of the west shore of Lake Michigan in that period. 
These fi are from the records and are 


gures 

sufficient to illustrate the magnitude of the com- 
merce to be directly affected by the pons im- 
provement and to emphasize its claims to the foster- 





a total 


Milwaukee extends to the greater portion o' 
commerce of the t Lakes, including that 
between Lake Michigan ports and all the other 
great Lakes and St. Lawrence River and the entire 
commerce of Lake Michigan itself. Some idea of 
the extent of the commerce to be benefited can 
be had by reference to a previous statement that 
the ‘‘ combined annual commerce of the custom 
districts of Milwaukee and Chicago exceeds by 
4,000,000 tons the combined tonnage of Boston, 
Baltimore and Philadelphia, and ed — the 
total foreign commerce of New Yor! , and 
for the fiscal year ending June 30, 1880, the ton- 
nage entered and cl in the district of Milwau- 
kee was 7,961,423 tons, and at the district of Chi- 
cago 8,474,718 tons, making a total of 16,437,141 
tons entered and cleared at the ports of the west 
shore of Lake Michigan in that period.” The esti- 
mated cost of the improvements is as follows : 
Breakwater and pier in Milwaukee Bay, $800,000. 
I am, General, very egenes our obedient 
servant, : . C. Houston. 
Major of Engineers, Brevet-Colonel United States 
Army.— Milwaukee Sentinel. 


me 
PITTSBURGH IRON AND STEEL. 


One-twelfth of all the Beton produced in the 
United States is wrested from the glistening ore by 
the furnaces of Pitts h and her immediate 
vicinity. In the matter of blast-furnaces her rec- 
ord dates back to 1792, when the primitive struc- 
ture erected by George Anshutz sent its smoke into 
the clear sky, now darkened by the warm breath 





of fifteen huge furnaces, of producing half 
a million i of pig- every year from the 
ores that come from far and near. And to further 


prepare this metal—the first result of fire 
ore—there are Pittsburgh 35 relling 
wherein 800 boiling or puddling furnaces are 
ing like miniature volcanoes in constant eruption, 
and whose product is here fashioned into. 
— r of all the rolled iron made in the broad 
public, 

Ascending into the realm of 

ified form reached 

ings and melti and hammerings—. 
claims, with 
lishments devoted to ant 
including the finest grades of “tool” steel, 
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lately ied by the English eieeenbarers, 

this Pittsburgh excels, and makes two-thinds 1 
all the crucible steel produced in this country.— 
Harper's Magazine for December. : 


THE METRIC SYSTEM—IS 
INTRODUCE IT 
SHOPS? . 


BY COLEMAN SELLERS, M. E. 


{Continued from Page 897 | 
Ihave set out tocom the two scales—to com- 
pare the two units, , after an experience of 
twenty years with both. The inch is 25.4 times 
larger the millimetre. These are the two di- 
me will begin ia the drawi H 
ew rawing room. ere ‘‘ the 
ard — of een ‘ind their first ex- 
on in form on paper. Few machines or even 
parts of machines, can be drawn fuil size. Hence 
comes the need of ‘‘scales.” There is reason in al] 
things. even in scales. The unwritten law of most 
ine shops is to make every drawing as large 
as possible, as near full size as the nature of the 
subject and the dimensions of the paper used will 
it. We have in our drawing room about 125 
drawers, each of will take in, without folding, draw- 
ings 52 inches one mm.) on by 83 inches (840 
mm.) wide. is about as large a sheet as we 
can use to advantage, and traci from these are 
not unmanageable in the work shop. 
For metrical drawings we can use the following 
scales only: 
Full size in which 1 mm.=1 mm. 
One-half size in which 14g mm.=1 mm. 





IT WISE TO 
INTO OUR MACHINE 


—_—-- 


Osean size in which 2 mm.=1 cm. or 2 cm. 
sa ™m. " 
One-tenth size in which 1 mm.=1 cm. or 1 cm. 


dm. 
One-twentieth in which 5mm. =1 dm. 
One-twenty-fifth size in which 4mm.=1 dm. 
One-fiftieth size in which 2 mm.=1 dm. 
Down to the one-tenth scale the dimensions can 
be read from a guod millimetre rule, for the one- 
twentieth, the one-twenty-fifth and the one- 
fiftieth scales must be constructed. The jump 
from one-half to one-fifth size is un- 
fortunate. Could we conveniently quarter the 
whole size we would have an increased area sec- 
tion, a matter of much moment. The } of 10 
inches is 2 inches, and the square of 2 is 4. The 
4 of 10 inches is 21¢ and its square is 614, a gain 
in size of over 50 per cent.; a gain in comfort, in 
convenience and ineyesight. Here we catch the 
first glimpse of the advantage of our own system : 
for with it draughtsmen can, from an ordinary 
ral fo “m rule, obtain = a scale : 
+ be keds bs tes te des shes dy: gy—12 gradations, 
as com to ¥ ter these 12 can be added 
with perfect ease 5 of the others, making 17 
in all, if the preference be for the decimally 
divided inch, a scale carried in the tool box of 
every machinist, and obtainable from the two-foot 
rule inso common use. 

The scale series in most common use is that of },. 
14 and 14; this halves down from whole size, and 
can be raised, in rapid drawing, by taking off 
diameter sizes from one drawing and using them 
as radius dimensions in the other, a process impos- 
sible between 1¢ and } sizes. 

The true of this extended series of scales, 


with its advanta is manifest to any 
one familiar with both, ond wiatite of no dispute. 


Is it a wonder that draughtsmen brought up under 
a metric rule take so kindly as they do to our un- 
ee system ? 

Dra’ is but a small part of the engineer's 
work, ore or less onleulatinns has to be done ; 
soe rasivan eae ates ne ot 

rm. what no 
a Ss to the test of convenience in calcula 
on 
It is just here that Dr. 


z 
g 


nigese 
ea 
ih 


= 


sti Mela a“ 
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metres, a result obtained by multiplying 
what then? This problem applies to w 


If these spaces were to be loaded with bricks the! 
metric multiplication must be still further multi- 


by the specific 


vity of bricks, thus: 
5X 1.5 x 3 x 1870 = 


rather in favor of the two-foot rule. 


~ [have mentioned the innurnerable books which | 


have been prepared, simplifying processes of cal- 
culations by tabulatin 
ona basis of the inc 


unit. Of these ks the 


ater only. part 


.622.5 kilos., while our 
mason’s sum would read 5 x 5 x 10 x 125 = 31,250 | 
pounds of common hard bricks, with an ease of | 
calculation 


results of ere 
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only ; but | by any standard of length or weight applied to the 
ible to arrive at the theo- 


.” it is therefore 
retical proportion by either system, and it is pre- 
sumable that the workman will select the easiest 
one to work with, the more so if the easiest one bap- 
pens to be the one he has been most used to, I have 
yet to see the o—_ of a metric-educated 
draughtsman working in millimetre calculations 
on an inch-measured machine, while with our own 
experience with both we could follow him in 
either. 


Cubic inches go farther than cubic millimetres ; 


| d. e., they involve fewer figures in their -xpression 


| viz., 7 


English experiments form a large bulk of the valu- | Because a cubic inch is 16,000 larger than a cubic | 


able neering knowledge of the world. 
scone ior aes e, expanse with the 


sult 


of his experiments are in the 


millimetre, it is 16 times larger than a cubic cm. ; 


2 and while, again, the litre is, may be, 64 times | 

resistances of various substances, and the re- | jarger than the cubic inch, yet is the cubic foot 27 
n ession Of all | times larger than the litre, and between the litre 

e took samples in cylindrical form, 1) and the cubic metre there is no unit of measure- 


inch diameter, 2 inches long each, for these ex-| ment ; 10 litres, like our gallon, has an edge only 


periments. A 
and tabulates the results, ae an 
pm by Hodgkinson, arec cyl 


indres de 


dtre sur 0.508 m. de hautt = 1” x 2”, | 
and from these he deduces, for example, that ash | 


quotes these experiments | expressable in decimals. 
were ob-| 


| 


| 
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retain their English names, and call a 25.4 mm 
bolt one inch, or they must call it what it is, 25.4 
mm., but some call it 25 mm. and make it .4 mm, 
larger. This inch bolt has 8 threads per inch, and, 
as the diameter, too, is linch, it can be said to 
have 8 threads per diameter. A_ 1',-inch bolt 
measures 28.6 mm.; it may be called 29 mm. size ; 
it must be cut out of 29 mm. iron, the nearest 
merchant size, with a Joss of ,‘, of a millimetre. This 
loss does not seem much, but the dies which have to 
cut it off tell the story very scon, The Whitworth 
scale gives the same pitch to 114 and 14 screws, 
per inch. Theexclusive metric shops call 
the one 77, threads per diameter, and the other 
8%, and yet they are practically the same and 
must be cut with the same combination of change 
wheels on the lathe. Hereisa precious example 
of what comes from trying to harmonize two 
systems under one nomenclature. The screw 
system in general use is so good, it has been so 
long in use, its disturbance would shock so many 


e harmonious relation of extension, bulk, | imterests, that it is unwise to give it up, as unwise 


weight and all that comes out strongest when we 
deal with distilled water, Away from that precious 


fluid, and we are uired to know and use the 
has a crushing resistance of from 610 to 653 kilos. | wei a _ 


per square centimetre 


| con 


hts of matter as they relate to water. I must 
sa I see no difference in faver of hunting up 


Mr. Trautwine, quoting Eaton Hodgkinson’s ex- | in books the specific gravity of matter or in look- 


ts, also 


58 pounds per cubic foot, has a crushing value 
of 8,600 pounds per square inch. Now, 1 pound | 
square inch =.' 
V kilo. per square cm. 





14.22 


em. Here, 
metric using engineer will employ 605 as a factor 
where we use 8,600 in the same case. He, because 
his unit of measurement is less, or rather, 
more figures to express it, multiplies these-many 

ces by a lesser factor, while we, expressing our 

ensions with lesser , use with these 
figures a larger 
complete our calculations sooner, because we are 
able to deal with the largest measures com 
with convenience. 


8,600 pounds — about; 605 kilos. to the square | 


factor. In other words, we can or tried when the drawings reac 


patible | correctly-fi 
*Ve can use the cubic inch, the| count of 


With distilled water engineers have little to do; 


kilo. per square cm., or) when they note the solid matter accumulating in 
= 14.2282 pounds per square | their boilers, they wish they had more to do with 


it. In hydraulic calculations the weight of dis- 


tilled — ett rdaay ang be near enough to the ago 
ine’ i | weight of the water they 
arian. Seenpeians:, Coonetiae,. Se ‘able them to reap all the advantages desirable from 
| the system, did not the small units, the millime- 
requires | tres, or 


ve to deal with to en- 


the many figures in the decimals of the 

metre, mar the result in a labor-saving point of 
view. 

The value of the drawing-room system is tested 

h the machine 

It is there that errors are found out. An in- 

drawing costs nothing on ac- 

e errors, so long as that drawing 


shop. 


cubic foot or the cubic yard, at our pleasure, just | rests quietly in its drawer; but it costs fear- 


as the mechanic selects his tools in accordance | fully when the error is 
with the extent of his work, and don’t fool time | partially-finished machine. 
away driving at a railroad spike with a tack ham-| on one thing, viz., the fewest possib 
mer. 


I have before me, as I write, French books and 
German books on mechanical engineering. In 
some, both French and German, all or ey 
formulas for strains are expressed in 
per square cm., while Prof. Reuleaux, in 
seems 


to test the 


go to Reuleaux for our information as to 


strength of anette, in the familiar equation 
8 


the 


may be taken as 4 kilos. per square mm. ; this equals 
400 kilos. per square cm., or 5,689 pounds per 
laa. Latour enpmaie bo 


section, 9 inches deep, 4 inches wide, and | For w 
10 between its 
load in the middle 


: save in mental arithmetic, 
his | Visable to avoid the use of decimals as far as 
to | possible on the drawings used in our workshops, 


matter in a/|san 
way familiar to all mechanical engineers, let us — 


for | the use of metric scales ; 
7 Reuleaux says the value of s pointed in both. 


uare | of shop sizes and merchan 
a cast-iron beam of rec- | series ible in‘both, with one or the other system. 


discovered in the 
All meres agree 

e figures that 
can be used to express dimensions clearly, the 
easier it is to work to the drawing, and the less 
liability to make mistakes. Beautiful as is a 
decimal system in calculation, and we all use it, 
it has been found ad- 


in metric usingccuntries A misplaced point 

easy error to make, and may cause no end of 
had Sopen, \in in the drawing f 

‘or gain in the draw room from 

; I expected to find more 


have been disap- 


come to test the value 
sizes, or rather the 


than in the machine-shop ; 
In the machine shop we 


oe 


is in use abroad, we look to Germany 


; given, to find i‘ safe | rather than to France for information useful to us, 
us round up these dimen- | inasmuch as in Germany the i 


metric system 


j was 
sions into a somewhat similar beam, measured in | taken up at a late day, and was introduced in its en- 
mm,, 230 x 100 x 8,000. Now, h = 230 or 9, b = | tirety without shock. To united Germany any- 


100 or 4, L 


8,000 or 120. 
reads 


6 x 300 

If we take 6 from the denominator, then 
4 xX 66.6 x 10 x 23 x 23 
Pee ey ae 


If We inthe the forinale giod for cast-iron only, 
use centimetres in the numerator and metres 


| 
et 
a 
F 
i 
: 
: 
S 
: 





’ i 
2.664 x 10 x 23 x 2, 
—— 


| 


Compare this with *% 5° *°™ which reduces 


tot 2 8 ti und dg EXE OKO 


note-books are full of such as this ; 
te Ja Ren tae teh ba ventas boomer eenooagunes 
experience man 


en educated. 


0 used with 
~~ = 4,702k for all dimensions, in mm. | the inch of England. The metric 


thing was better than their a confusion of 
15 inches in use, all differing the inch still 
their screw threads, and differing from 

i is incom- 

parably than their before entire want of any 
uniformity. With us the matter is very different, 


EgES 


| 


| 


us that ash, weighing from 45 | ing for the weight of matter in pounds per cubic | 
| inch, or foot, or yard, 


| 
i 
} 


| 








| 
| 





| this American shafting sells freel 


| 


as it would be to adopt the American gas pipe 
system in place of the lish, or for us for a 
of uniformity with England and Germany, we 
should attempt to force the adoption of their 
system into our houses. 

Imagine the hue and cry if some *‘ benevolent 
espot,” for the good of mankind in general and 
Eu sin particular, should direct us to change 
our “‘ fittings” to English standards, none of which 
would fit the pipes we have in our houses. Why 
we are even vexed enough if we are sold a ‘‘ sleeve ” 
which will not fit a pipe put in place thirty years 


America has, for the last half century, been 
striving in its own way towards equalization of 
its standard sizes. The immense railroad industries 
demand this. Standard wheels on standard axlec— 
standard@fit sizes for both—areall founded on an 
inch scale of sizes. 

Standard ee mill gearing gives a good 
example. It has m demonstrated that bars 
carefully rolled to size in rounds can be reduced 
to turned shafting with the loss of 144 mm., or 
35 inch to the diameter. Hence, bars 2, 214, 2% 

54, 3 inches, etc., are made into shafts } less in 
diameter, sold by their full size names, 7, ¢., by 
the name of the iron from which they have 
been made and designated by the affix ‘shaft 
ing size.” <A 22-inch shafting size bar measures 
1}§ inch, and a pulley ordered to-day with 
an eye to fit a 24 or a 4inch shaft made 
thirty years ago will be found to be to size. Now 
in Europe and 
no one complains of its size. e can command 
the markets of the world who can make the best 
machinery at the least cost, and that machinery 
will be taken and used and no questions asked 
about its inches or its millimetres. 

A scale of shafting sizes so uniform and so easily 
expressed by '4 up to 814 and by 14 inches to sizes 
above 8, is met in metric countries by the ease of 
an advance by 5 mm. only. To obtain the economy 
of American shops their shafting sizes should be 
14¢ mm, less than their name, i. ¢., a 100 mm. shaft 

be made 981¢ mm. diameter, but the Ger- 
mans have seen fit to retain even sizes and thus 
are obliged to use 57 mm. iron to make a 55 mm. 
shaft, and 93 mm. iron to make a 90 mm, shaft, 
while on still larger shafts they must be content 
to lose 5 mm. at each turning. Such is the usage 
now, so far as we can learn. 

The shop sizes in America harmonize with the 
merchant sizes and with convenience. We cannot 
change them. It would be unwise, I think, to do 
ee Coston nti if we could. 

r example of good systems, aod I 
have done with this of our subj 
autem + 9 cscian advancing Uy 7 

bh; @ series advancing up to 1 inch, and 
by % iuch up to 2 inches, is Aik 


2, 


valent to an ad- 
by 144 mm. in a metric series. Such an 
advance as 114 mm. is impracticable, because it must 
be entire ; it affords no holding 
forthe memory. Twist drills were first in 
America ; were so so useful, that 
American s came to be the rage in Europe 
After a makers there began their manu- 
facture. I mention one house, founded in 
1 that of Heilmann, Ducommunn & Steinlen, 
at Mulhouse (Alsace), one of the best-known houses 
iz all They make twist drills from 10 
mm. up to 50 mm., ad by 1 mm., 
but list tells us t the sizes 
marked in face type are the sizes in 
. These sizes are 
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sizes is about the best they can do with the metric 
system ; we would not tie ourselves to it. I could 
continue the list of practical difficulties antil I had 
filled a volume. ey run through the entire list 


of all that goes to make up the requirements of our | 


profession, and show how unwise we would be to 
change, if we couid do so for the sake of harmony 
with Europe. We have not adopted the Whit- 
worth system of screws in America, and yet, by so 


doing, we would place ourselves in harmony with | 


all Europe. We recognize objections to the system, 
and when those objections were clearly pointed 


out by Mr. William Sellers and he proposed a! 


system free from the object ons his system was 
accepted by the committee of the Franklin Insti- 
tute and then by many departments of our govern- 
ment. Had the metric system shown itself to be 
the perfect system it is claimed to be, it too, would 
have been taken up more generally at atime when 
it was easier to have done so than now. 


Tbe American mind is quick to note what is to 
the advantage of American mechanics. We take 
up quickly what is good to hold to, and we will 
not accept what we have demonstrated to be less 
useful. This was made manifest to Prof. Reu- 
leaux, Director of the Industrial Academy, Berlin, 


| We had a chance to 
/ something which did not clash with existing mer- 
| chant 3izes; once having perfected an 


the departments where it is in use. 
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try the system in making 


organi | 
tion in this department we became fixed in its | 
continuance. Precisely the same reasons why we | 
cannot change our general system into the metric 
hold againsc our giving up the metric system in_ 

If the change to the metric system will aid com- | 
merce, let the merchants do as we have done—try | 
it. Commerce depends, in a large measure, on. 
the possible output of our workshops. The engi- | 
neer controlling the workshop, and wo, to be suc- 


| cessful, must be a merchant too, knows too well 
| how he stands to give up a practically useful sys- 
| tem more convenient to him after having tried 
| both. for thesake of any fancied conformity with 


other countries. He can give up no vantage’ 
ground. His suecess in his life-battle in these days | 
of active competition depends upon wise econo- | 
mies to enable him to prosper. He has no more 
reason to cripple himself with an inconvenient 
system of metrology than he has to give up a tariff 
of protection on his production in order to make it 
easier for the world to compete with him. 

I am tempted to touch on the educational view 


and is expressed by him in his report on motors| Of the subject, but will content myself with 


and machines at Paris Exposition, 1867. 


In com-/| few words. 


When engineers are told that the 


menting on the ane novelties from America he | Change to the metric system would save two years, 


says, ‘‘ Upon the whole it may be said that in| Tone year, in the school life of every child, they 
machine industry England has partly lost her. for- | 8k how many years are now devoted to mathe- 


she is about | 
he healthy young transatlantic indus-| Of the mass of our boys, and ask, what is to be 


merly undisputed leadership, or that 
to lose it. 


try, which continually withdraws from us ener-| 


getic and intelligent heads and robust hands, 
makes, with the aid of her peculiar genius, the 
most sweeping progress, so that we shall soon have 
to turn our front from England westward.” Then, 
in commenting on the rapidity with which 
American ideas were finding a home in Germany, 
speaks of the genius for inventions of this kind as 
porwtier to us—** They are distinguished from us 
xy more direct and rapid conception. The 
American aims straightway for the needed con- 


struction, using means that appear to him the sim- 


plest and most effective, whether new or old.” * 
* The American really constructs in accord- 


eens ‘is : | accept nothing as true until he has demonstrated the 
ance with the severest theoretical abstractions, |stats bet ectpeulanent-: s0} dm emaythiogs eapeiihe 


observing on the one side a distinctly marked out 
aim, weighing on the other the available means or 
creating new ones, and then proceeding regardless 
of precedents, as straight as possible for 
the object.” ** * “This spirit is strikingly 
prominent in the (Wm. Sellers) system of serew 
threads which he has boldly placed alongside of 
the old venerated Whitworth system, in spite of 
the terror of its numerous adherents, after he had 
discovered actual deficiencies. A proper valuation 
of this proceeding contains the most instructive 
hints for our higher technical institutions.” 


There is an irreconcilable discord between the 
inch and the divisions of the metre. The inch has 


become fixed to a greater extent in dollars and | 


cents, in fitness and convenience, in this count 

than in Germany, and - there, in some cases 

have shown, it cannot ~~ up. To keep our 
scale of sizes and use French dimension sizes would 
‘‘furnish a preciousexample of the simplicity of 
the decimal system.” é I , 
jority report of the Franklin Institute which 


op the compulsory adoption of the metric 
system. That . was pre and written b 
the Chairman, Mr. Wm, P. Tatham, since made | 


President of the body which adopted it, as their 
view of the matter. Mr. Tatham is a man of 
culture and a hard student. His business as a 
maker of lead pipes would have been less affected 
than that of almost any other manufacturer b. 
the introduction of the metric system. He said, 
and I subscribed to the statement, that he believed 
that the ultimate benefits of the change proposed 
would be of less value than the damages during 
the transition. This was on the suppositious view 
that ultimately some would be benefited. As an 
engineer I can see no possible good to come to 
American machinists from the change. Its intro- 
duction exclusively would not diminish his labor 
in any way ; it would not cheapen his product, it 
would increase its cost. Itis, in fact, however, so 
impossible in view of existing matters and exist- 
ing harmony in interchangeable matter, that 
should the metric standard be made the only legal 
standard in America to be used in buying and 
selling, the engineering establishments now in ex- 
istence could not heed the law, but must, perforce, 
use their existing tools and gauges of precision, and 
continue to make material in conformity with ex- 
isting matter. : 
The metric system was admitted here to an 
equal fostering in point of law in 1866. [t had not 
been legali in any way when we, for good 
reasons, introduced it into our own i in 
Philadelphia, and yet, at that time, we asked no 
one’s permission to do what we pleased in the 
metrological management of our own business, 


| educated mechanical engineers 
| at school to admit of a month’s saving in any one 
| branch of his studies. 





| oppose the ch 








‘human requirements than if they had 





| certain measure over 39 inc 


I was a signer of the ma-| 


| would have been as inapplicable comfortably to 


| extension of the metric system to time and infinite 





matics only, in the average four years’ schooling 





lopped off to make this saving? Many a 
workman who has risen to a high rank among 
too few years 


It is the thing just now to favor the change. A 
young engineer enlisting himself in the ranks of 
the metrical reformers (?) buys a cheap scientific 
notoriety. He is brought into ws yma with the 
self-constituted advanced thinkers. Those who 
ange, after having become familiar 
with both, are said to ‘‘ sever themselves from the 
congenial sympathy of the enlightened pubiic 
opinion of to-day.’ The mechanical engineer can 


of being put to the test of experiment. It is in the 
power of any intelligent man to test themetric sys- 
tem asothers havedone, He will, I think, find t 

the savants who originated the scheme before me- 
chanical engineering, as it now exists, was known 
as a profession, made the mistake of beginning at 
the wrong end, the big end of the scale, the size of 
the world, and by the time they had cut it up or 
down to human wants it came out less fitted to 


recogn 
in the beginning the needs of the beings who were 

to use it. s 
Our metrological reformers urge us to adopt a 
new system in place of our present one, a system 
that harmonizes in no way with anything we now 
use. This new system is practically based on a 
long. This is cut 
into 1,000 parts, and 100 of these parts cubed 


gh The 


gives their primary vessel of measurement. 


contents of this vessel in distilled water under | ,. 


certain conditions is their pound weight. Had the 
English yard of 36 inches been so treated it would 
have been as good a system, but no better. It 


our profession as is the metric. The wonderful 


space was given up as impracticable long ago, and 
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neat " 


parts basa engi of 7,000 wits, 


ISso 





now in working at 


and is worked by 

six stations steam of a total power of 150 
horses, one hydraulic machine and six hydraulic motors, 
service comprises a principal double line and seve, 


secondary lines, with branches, On the principal line. 

are transmitted exery three minutes, and on 

the secondary lines every five minutes. The cartes 
mes open cost 30 cents and closed 50 cents. 

At a recent of the Société des Ingenieur, 
Civils, in ip . Eiffel read a very interesting paper 
on the new b to be built on the French State Rail. 
way, near Garabit. The total length of the bridge wi)! 
be about 1,650 feet, with orn 541 feet, similar j}, 
eonstraction to the arched of the Douro Bridge. 
completed by the same firm in 1878. The height of this 
arched girder will be 400 feet. The girders carrying 
the permaaent way are continuous over the whole span, 
and rest the arched r in the center and on 
four ve The weight of the arched span 
is calculated to 3.2 ues foot run, and the total 
weight of the as 3, tons. The calculations of 
this arch are upon the new method of the late M. 
De Dion, and were carried out by Mr. M. Kochlin, of 
Zurich. M. Eiffel also mentioned that no allowance ix 
made in the calculations for changes of temperature, 
since they are of little importance in the high arch’ 
The material is calculated to be loaded to a strain of 
only 3.8 tons per square inch. 








GENERAL INTELLIGENCE. 





2 We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


Southbridge, Mass,, people are ha because of their 
new water-works, which include 6, feet of pipe and 
have ae 75 men busy for months. town is now 
believed to be better protected against fire than any 
other village of the same size in the State. 

The citizens of the city of Napa, California, are anx- 
ious to have water-works of some kind, but have not yet 
decided what system to adopt. O. H. Buckman, C. E., 


is at mt e| in a survey for gravitation works. 
Whether they will be built or not is undecided. , 

From the Toronto (Canada) Globe we clip the foilow- 
ing item in regard to the ings of the Water Com- 
autos: “A Sratial ion was read from the Engi- 
neer, stating that the National Meter Company, of New 


York, had sent on trial two water-meters. one of six 
inches and the other one inch.” 


Frank H. Pond has been awarded the contract of 
furnishing Alton, [1L., with an additional water supply, 
consisting of a Worthington pumping engine of one 
million and a half gallons a together with the 

boilers, piping, ., to connect with the 
expected the works will be in 
operation at an early day. 

A new and, it is claimed, effective system of water 

fication, devised by Messrs. F. H, Atkins & Co., 
has been introduced at the Royal rium, 

en eee oo, 3 
passed, on its way there, throug 

. The lime water, mixing with 
~ Saas Se See eels easiins Ps eossens it, 

coagula' held in suspension. water 
is then passed throuah thes Aisle each two feet in di- 
ameter and covered with filter cloth, in which the coagu- 
is retained. These filters can be easily cleaned, 
80 to 100 gallons of pure water per - 











: use for s 
we are now asked to bear the shock of a mighty | Much a, be needed to put the ponds into good 
change to use this inconvenient system, this un-| shape for the winter, and m be con- 
handy system of ten, for the sake of uniformity | stant agitation of the subject of a permanent increase 
with some other peoples of the world. in the . who did so 

In conclusion, when we take into consideration | much ‘or the city on the water board, recom- 
| the enormous interests involved in manufacturing | 1) the eoiterta mayen that might . 


in America—if it is, as we think, unwise to tam- 








r with the existing metrology of our wor! ‘ dion 
the question may well be raised as to the wisdom o noes ee ate anh S of eg 
of enforcing the metric system in trade ge ly. | water-works of that city, two of their vertical direct act 
The practical mind of Americans has already dis- | ing 

| pensed wit much useless stuff, coming to us with | well g valve 


| our old metrology. Is it not better to continue to 
amend what we boas. io encourage the ee 

so desirable, rather than to attempt to make 
cally better, at 


things new, but in no respect : 
so frightful a cost Jounal Franklin Institute. 
RY ARELLANO NT ARE ce 
FOREIGN INTELLIGENCE. 
| The public debt of Mexico amounts to $144,000,000 
| It is computed that 800 millions of bricks are annual- 
ly used in the city of London. 
Building continues very active in Paris, The rental 
of the city is estimated at $116,000,000. 
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Fill 


Connecting Railway | 
nderground Railway | 
to The Peteary | 


to the amount of | 
road to be built | 
two companies will | 
build the road 


F 


jointly. 


report (Toronto) in reference to 
pavement recom 





The City Engineer’s 
A for block 


and charte and the $2,000 ile 
red, per mile re- 


by the law of New Jersey deposited with the | 
emer, The road will oo from 


ts . Stever, Wm. Smedley, 


ty. 
A. | 
B E. Z. Collings, John 8. Doughty, David Head- | 
=f and Henry Fowler. The oa a President, | 
m. Smedley, of Bryn Mawr; Secretary, David Head- | 
ky, gf Fhiladsiphia; Treasurer, Isaac A. Braddock, of 


iron work at 24¢ 
same work on We 
per yard for pavement and 65 cents for 


—~ ooo 


cents. 

place at we an 
al cen 

curbing. 


An innovation in locomotive construction was recentl 
tested on the Delaware, Lackawanna & Western road. 
A train of ote henoliy tesded-ccn) cars was attached to 
the locomotive at Waterville, N. Y., and, withcut the 
the epplication of brakes, was taken to Utica, 21 miles | 
distant. The of the train pee pope ange ad 
made on down of 70, 80 and 90 feet to the | 
by the use of a lever controlled by the engineer. The én- 


me used was of the pattern. wer 
obtained 


t to bear conta the piston is < use 
of an extra valve in the steam chest. By this the steam 
is admitted direct from the boiler through a pipe which 
enters oe chest eee = ee - generally 
placed. By arrangemen' re is non to reverse 
the cut-off lever, thereby obviating the immense strain 
upon the engine which attends the process known wo rail- 
road men as * hauling over.” 


— e008 


| 


is to the River road’s tracks, joining the road at RIVERS AND HARBORS. 
the old mill-y It is stated that a government engineer has gone to 
——_ee —— | Prmee Arthur’s Landing, to locate the harbor for the 
RAILROADS | terminus of the Canada It is chimed that 18 


feet of water can be obtained about 8 or 10 miles from 


The application for a charter for the Prince Arthur’s landing. 


peg, Morris & West Lynn Railway has 


eres Winne- 
m withdrawn, 


WasuineTon, Nov. 21.—The Mississippi River Com- 
The work of for the extension of the Pitts-| ,jjcci 
<a ening ts Pon the 19th, | mission has notified the Secretary of War that it desires 


to renew the estimates made in its last report of $5,133,- 
000 for works of improvement on that river, and the 
Secretary will communicate the same to 
matter of special importance not included in 
estimates for the ent. 

Ata recent meeting of the Harbor and Land Com- 
missioners of Boston tions were received from the 
Boston & Albany Company for leave to extend 
its dock No. 3 in East Boston 100 feet toward the north- 
east; from L. G. Burnham for leave to drive piles near 
their wharf on Charles street, to prevent vessels from 

ing; from John U..-Nichols for leave to extend 

s wharf to the missioners’ line; from E. 8. 
Converse and others for leave to bridge Malden River 
from Walter to Lewis streets. The Revere Beach Land 


aint is general among the merchants that the 
vers Crus Railway cannot meet the demands of com- 
merce. 
The total railroad assessment in [inois for next year 
is $47,365,259, $6,262,798 —— than the last assess- 
ment, and an average of $5, per mile. 


as a 
annual 


That barring out of 
Paul Railway by the Northwestern, at Clinton, Ia., has 
created ble excitement at that 


The annual report of the Boston & Lowell Railrvad 
shows.-the gross to have been $1,399,316. The 
total expenses $1,020,870, and the net income $378,445, 
as against $163,091 last year. 

An idea of the immense now moving over the | & Ohio Canal 
New York Cen sang be gulaed Some trodes Geuhane| 
ot ae ee ee ee eee through Rochester, 
N. Y., east and west, in the 24 bours. 

A contract has been let for a branch of the Southwest 





The I. C. road has bought 7,000 tons of 67-Ib. steel which it bas long been used as a political power 
rails from Cleveland Railway Mill at $60, to be delivered of no Uttle importance, 
first four months of next year. believe this BUILDING. 
is the attempt of a Western road to put in anything " 
over a 60-lb. bsiseton decided to erect a new City Hall at a cost 
Surveyors of the Chicago, Milwaukee & St. Paul , 
are at Boone, Ia., having made a ~one new houses are in course of erection at the 
corel ten Mason to that point. present time in Atlantic City, N. J 
inve long contemplated an extension of thelr A The & Menafacturing C pany, of Lowell, 
cut-off to Ft. Dodge. are to erect a chimney that will be U6 toot high 
The & Northwestern Company having re- | and 1,800,000 brick in its Y It 
fused the Milwaukee & St. be the chimney of its kind in this country. 
of eres eae senee ee eee ee Oe A y syndicate of Chicago is about to begin 


wealth 
Michigan saab aah taedediae ance. tees 
avenue : 
600. A new house, to cost the same 
to be built. is not yet finished. 
Last summer the of the St. 





€ < 


ond Bissett’s Creek, and in a few | difficult to prevent the propaga 
wah'tn bad adaete to Dene Rivieres. thin partitions, bat double unconnected walls, filled in 


issued to build | motion 


The North Atlantic City Railroad Company has been | requires 


SS 





tion of sound th 


with some porous material, have been fuund to answer 
the purpose best. 

A very slight declivity suffices to give the running 
to water. Three inches per mile in a smooth, 
straight channel gives a velocity of about three miles an 
hour. The Ganges, which gathers the waters of the 


Himalaya Mountains, the loftiest in the worid, is, at 100 


| miles from its mouth, only 300 feet above the level of 


the sea, and to fall 300 feet in its long course the water 
more than a month. The great river Magda- 
lena, in South America, running for 1.000 miles between 
two ridges of the Andes, falls only 500 feet in all that 


the inlet at , distance; above the distance of the 1,000 miles it is seen 
The descending 


in and cataracts from the mountains, 
The gigantic Rio de la Plata has so gentle a descent to 
the ocean that in Paraguay, 1,500 miles from its mouth, 
large ships are seen which have sailed against the cur- 
rent all the way by the force of the wind alone—that is 
to say, which, on the beautiful inclined plane of the 
stream, have been gradually lifted by the soft wind, and 
even against the current, to an elevation oe than 
our loftiest spires.— Popular Science Monthly. 


THE MARKET. 
OFFICE OF ENGINEERING NEws, } 
Friday Morning, Nov. 26, 1880, { 

Iron Raits.—The market is rather quiet, and 
only a few sales of small lots have been reported 
during the past week. Holders are firmer in their 
views, and it would be difficult to place orders at 
less than $47 for standard rails. There are no in- 
quiries in the market of special importance, and we 
do not look for much activity at present. In the 
meantime the mills have sufficient orders to keep 
them employed until the end of the year, by which 
time plenty of business is expected. Current quota- 
tions are about $47@$53 for light sections. 

STEEL RaiLs.—Reports from various: localities 
state that this market is rapidly advancing, orders 
being for large quantities and at gocd prices, 
Rates at $59@ $63. 

The Atchison, Topeka & Santa Fe Railroad Com- 
pany has bought of the Joliet Rolling Mills 15,000 
tons of steel rails, deliverable in 1881, at $60 cash 
at the mills. A sale of 6,000 tons has also been 
made to a private party at the same figures. 

Minnigerode & Co., of New Orleans, dealers in 
railroad materials, have received from Jay Gould 
an order for 5,000 tons of rails, which are to be used 
in the construction of the New Orleaus Pacific 
Railroad. The same firm is filling orders for 300 
tons for the Vicksburg & Meridian road, 300 tons 
of steel tram rails for the Magazine street car line, 
of New Orleans, and 2,500 tons for the Denver & 
Rio Grande Railroad. 


The new steel rail mill at Pueblo, Col., is rapidly 
approaching completion. The stacks are now be 
ing put into position. Iron ore is found in great 
abundance in the vicinity of Leadville. 


A ial dispatch from Pittsburgh to the Chi- 
cago ee “ There a to be a boom 
in steel Edgar mson steel w 
have lately ed orders from different sources 
for an enormous quantity, aggregating 80,000 tons. 
The demand comes principally from new roads 
pushing their lines westward, and also from a 
number of roads that are substituting steel rails 
for iron ones. Among the big orders received 
the following roads are represented: Texas 





Pacific, St. Paul, Minneapolis & Manitoba, 
Atchison, Topeka & Santa Fe, Baltimore 
& 9Xhio, Nashville & Cincinnati, Missouri, 


Kansas & Texas, Wabash, St. Louis & 
Pacific, Louisville & Nashville, and other roads. 
si foot FS cee” tee Eten ke te 
r s e timore io 
and tho Western pleaosiinne of the Pennsylvania 
railroad are also a a weighing sixty- 
seven 8 y ‘or the heavier grades on 
their ck ak deanapiaeners teen at a fixed 
price, the company taking their chances in the 
matter ofan advance in ore, labor, etc. Their 
newly-acquired ore mines help them toassume this 
isk, and “they have besides purchased already 
a a far along into 1881, for 
which year the production of the works is esti- 
mated at 120,000 tons.” 

Pic Iron.—The market for Scotch Pig is stronger 
this week than it has been in some time, and the 
sales reported below are said to have been made at 
full prices. In Addition to a fair business in small 
lots, the aggregate of which is considerable, the 
following -sales have been made since our last 


writing : 100 tons Carnbroe, 400 tons Glengarnock | 
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and 300 tons Coltness. We quote: Eglinton, 
$21.50@$22 ; Carnbroe, $23@$24 ; Coltness, $24.50 
@$25 ; Glengarnock, $23@§24; and Gartsherrie, 
$23.50. 
English Pig remains at the prices quoted last 
week. 
The principal sales during the week of American 
Pig were 1,000 tons No. 1, and 1,000tons No. 2 X 
Foundry, both on private terms. The tone of the 
market is improving. We quote as before 
Foundry No. 1, $25@$26; Foundry No. 2, $21; Gray 
Forge, $20. 
Otp Ratts.—Under an active demand for old 
rails the tone of the market has hardened, and it 
would be difficult to place orders at the prices 
realized on late transactions. Sales are announced 
of 5,300 tons old Ts. at $26.50, cash, and 1,200 tons 
at $26.75. Tho closing quotation is $27 for Ts., and 
$28 for Double Heads. 
MANUFACTURED Iron.—There is a fair degree of 
activity. The mills generally are employed, some 
of them working up to full capacity ; but, strange 
as it may appear, prices continue irregular, and 
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part of October Lead was dull and difficult of sale, 
and declined to £14 15, for Spanish soft and £15 
5s. for rich silver. Toward the close of the month 
some improvement took place to £15 for soft 
Spanish and £15 15s. for rich silver; £15 17s. 6d. 
has since been paid for rich silver. Soft Spanish is 
firm at £15; English, £15 58.@£15 15s. We éesti- 
mate the arrivals last month at about 6,500 tons.’” 

CopPrEeR.—Nothing of importance has occurred 
since our last report, prices remaining at 18% @19c. 
cash for Lake. Manufactured Copper quoted as fol- 
lows: Brazier’s Copper, size, over 16 
ounces per square foot, 28c.; do., 16 oz., and over 
12 oz. per square ft.., 80c.; do., 10 and 12 oz. per 
square foot, $2c.; do., lighter than 10 oz. per square 
ft., 84c.; circles, less than 84 inches in diameter, 
8ic.; do., 84 inches diameter and over, #4c.; seg- 
ment and pattern sheets, 81c.; locomotive fire-box 
sheets, 28c.; sheathing copper, over 12 oz. per 
square ft., 26c.; bolt copper, 28c., and copper bot- 
toms, 8ic.—all net cash. 

CEMENT.—The demand is still steady, prices re- 
maining as last quoted: 


for some of the leading makes, umremunerative. | Rosendale...................00 ...c00e. @ bb! $1.10 1.25 
The prices range as follows : pocaund, Sevier 's Amertena RPE NE AEBS. 2-3 ‘2 
Bar, @D. ........ 24 2144/0. No.1, BD... .. : oo —ynartiaranienabee tamer © 8 
Refined............ 24 2i | Shel C.'H., No. 1.. PenteanO ie: Bie Bois. vices: cvcvisnens eee 3.00 = 
Tank Plate... .... @ PRG ion 5 5 RS 0 es 5 Fe MMs «9:00» sans neveinn vas eaenh £3 a0 
. : ; RO. GE DORR F040 cs os) sa0cier 50%) cncnepwerancéis * . 
SHEET Inon.—But little change is apparent in this | Tine of te. 2222222220202 ton 15.00 @ 18.00 
market during the past week, although the general Me ackstinsens: «stews. vase tone 3 bbl 2.75 5.25 
advance in all classes of iron has affected it advan- | Keene's Voaree 210.050 ge BOS 
NT OE ik. inn vpiceshihs. debi benethin 10.00 10.75 


tageously. 
We quote as follows: 


the week. To the following figures add 25c. for 


Russia per pound... 2... .....- 66. cece cc eeeeeeee BD 14 

American common singles. ............-.-+«+s++- 3% yard rates : 

American common doubles..............++...6+6 4 4 

Ne BOE ok os tne cam ne gno cap eees: mike 4e 6 A IIE oni ik fas oc dig ccace: combacoe $0. . 
Galvanized, Nos. 14 to 20.... 8 9 pom meh awh 5 4606d) eeadhe teeles 1, 1.10 
ae We Wb BEL oi 555 55 BU ea 9@.. Is te, COMMON, CAMKO rate....... 2.06. ceee cece ‘ 
SN SOD WR as kc ccdsswabhd::, Seeeoeebnse > tbnetaus 10 @ iW d HH EOE ER Renee cee eran rete woeeees 1.00 


Sree..—The mills are all in active operation, 
though prices remain dormant. 


TOOL aca cen ives. p snr gaechs so rons hers 12 @ 18 | FMe........ Wp TTT TEARS Seen eee nee per M. $3.1 $3.50 
American BODODAOI. 5 Pi. ew Sehu beats 6 te CD” 500 sgn canysondisonthes Ioeees 5. 5.624% 
Amerivan Bessemer ..........--.-+++s+eseeee rere 8 6%, | Haverstraw Bay, 2da...........ses.seseeves 5 5.57 
GME UNL <<< vos so -odsnn ts dudavs sed ceet de .. | Haverstraw Bay, lste........,.....6.-.00+ 5. 6.00 
English Tool............ aataet stile Saeaneniitie 144%@ 15%) © ee ¥as6y > pice ieee: 6.25 6.50 
BLooms.—Prices are dull and very irregular. In Trenton W524 sku cDs Wed ed eoaeed 21-00 — 
some cases the outside figure is asked and obiained, | Croton and Groton Poinis.....)..":.."".": 10.00 @ 12.00 


but more frequently sellers are glad to accept in- 
side figures. 

Prices remain as follows: Cold-blast Charcoal 
Blooms, $67.50@$70 per ton of 2,464 lbs.; Runout 
Anthracite, $57.50; Sunken Scrap Blooms, $52.50 
per ton of 2,240 lbs.; and Northern Ore Blooms, 
$48@ $50. 

STRUCTURAL InoN.—Nothing of importance has 
been done in this department, but the mills are not 
in any immediate need of orders. A considerable 
amount of work was entered a couple of weeks 
ago, and there is a fair current demand, but the 
capacity for production is very large, and it re- 
quires a heavy consumption to keep all the mills 
busy. Prices are unchanged, but for desirable 
orders concessions could probably be had from 
quoted rates, which are as follows: Angles at 2.6 
@2.7c., Beams at 3c., Channels and Tees, 3.2c. 

Wroveat Iron Prire.—While possibly orders 
are not coming forward quite so freely, the mills 
are all busy, not only here, but throughout the 
country, and likely to be so until the close of the 


year. Discount on Gas and Steam Pipe unchanged at — 


60@65 per cent.; on Boiler Tubes, 40 per cent.; Oil 


Well Casing, 70@75c. per foot, net ; ditto Tubing, | Tuscan 


2ic., net. If the present cold weather should con- 
tinue, the work of development in the oil-pro- 
ducing regions will be very much curtailed, and if 
so the demand for Casing and Tubing will be very 
much reduced. vs . 

Op Irnon.—The prices for Old Iron remain as 


follows: Sheet iron steady at 60c. per cwt.; Turn- | Ui 


ings at 1¢c. per lb.; No. 1 Wrought, from yard, at 
$26@$27. ' 

Leap.—In regard to this metal the Jron Age 
says: ‘* This metal has given rise to but a circum- 
scribed amount of business, in a jobbing way, at 
$1.80@$4.85, while Refined remains nominally 5c. 
Messrs, French & Smith, of London, under date of 


jale 
Portland ion 
Tunes Seem 
Ro: 
4 ' 
Roc 
kland finishing 
tate finish 
Groun — 
: Pale 
7 p- 
Ba 
Hollow 
Fron 
Baltimore. 


Yard prices 50c. per M higher, or, with delivery 
added, $2 per M for Hard and $3 per M for Front 
Brick. For delivery add $5 on Trenton and $6 on 
Baltimore. 

Stone.—The following prices remain for stone 
at cargo rates, delivered at New York : 
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ForEIGN ExcHaNnGe.—The market for foreign 
exchange was quiet. The posted rates of the 
prime drawers of sterling are 4.81 and 4.83; the 
actual rates are 4.8014@4.8214. Cable transfers are 
4.8214 @4.8234. Prime commercial bills, of which 
there is only a moderate supply, are 4.7814 @4.783,. 
The closing posted rates of Brown Bros. & Co. 





The price of silver bullion in London is 51 11-16d. 
per ounce. There is no change here. 

Domestic EXCHANGE.—New York exchange 
was quoted’ to-day as follows at the places named: 


%5 |) Savannah, buying, : 8-16; selling, 1-16c. Charles- 
90} ton, buying, }4@5-16 discount ; selling, par@1-16. 
.| New Orleans, commercial, 125 discount ; bank, 


par. St. Louis, 1-10 discount.; Chicago, 100@125 
discount ; Boston, par. 

FOREIGN FINANCIAL MaRKETS.—British consols 
in London were unchanged at 10014 for money and 
10035 @10014 for the account. U. 8. bonds were 
14 bigher for the 4s and 14 higher for the 5s; the 
4}¢s were -l¢ lower. Erie declined %, to 47, and 
closed at 4714. Erie Seconds New Consolidated 
declined 114, to 104, and closed at 1041¢. New York 
Central stock advanced 1, to 15014 ; Reading ad- 
vanced 3¢, to 2614, and closed at 2634; and Illinois 
Central declined 3, to 126. The Bank of England 
lost to-day on balance £49,000 bullion. - 

Coins AND BULLION.—The following were to- 
day’s quotations for coins and bullion: 





was as follows :: 


Moteinte.s:. 268i. $802,287.81 

atjcan @ ae ee eee 

Len ons ¢ Balance Currency ........ ..cceceisceceeess «+ 4,413,309.25 
Ve i ay la iy 2 Mining. 

Turk reg Raglan 000000000000 is Wepesbay Evenina, Nov 24, 1680. 
Verm MUON iii 555 0 8. aad eae This was a dull day in mining stocks, especially 
Carmine, Am “ WG; OB. ox occ cs 6.75 | at the American Mining Exchange, where the busi- 
Renee ch eee is | nes® was smaller than for along time. The prin- 
Sienna, raw Mosse sss seeneessisesvevanees 3 | cipal stocks were steady. Amie led the list with 
Caen tee en ee 14 | sales of ae Pee and went steadily up from 
CURING BER icie tissbsinece Sitios aglensontuier 70 | 4c. to 47c. and at 47, Climax, with eales 
russian ‘blue... ptrenaenenepenenapere o=pge * of o.000 Sere, Chrzeat 67c., Seclines to fic. ane 
SOs Hee eee HORE O ee See ee ‘Knot ti , 
Cae ¥ am sales of 12,600 shares ctive tai 

Money and Finance. i 

WALL Street, Thursday Evening, Nov. 25, sq ito. il day: arqats rer Nugget was 24 
Loans AND DiscounTs.—Money lent on call at ; Calaveras, 31@28c.—closing 28c., and 
6 per cent. to 1-16 of 1 per cent. per day, and Deana nines eta cians 
then, as noted above, down at the Stock Ex-| Siem} rs ouitts 
change to 1 per cent, Time money was in active "Boards 


November 4, say of Lead! * Durmg the greater demand at 6 per cont, to a commission for the. re- 
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Tue attention of readers of ENGINEERING News | 
is especially requested for the Publisher's Depart: 
ment of this week. 


a 

( Tae last four bodies of the buried workmen 
were recovered from the Hudson River Tunnel on 
Monday afternoon. They were found in the north 
tunnel, to which it is supposed they retreated 
when they were shut out from the air-lock. 


ee 

Tue land surveyors of the country having made 
a move in the right direction, we trust they will 
follow it up at every opportunity, A convocation 
of surveyors general was recently held in Salt 
Lake City, the report of which we are to have 
when published; the annual meeting of the Michi- 
gan surveyors takes place in Lansing, on January 
11 ensuing, and will, no doubt, be well attended ; 
the Ohio surveyors will meet about that time also. 
We hope to hear of a continued activity among 
the brethren of the compass and chain. 


et 

Ir is with much pleasure we publish the very 
carefully prepared sketch of the Hanover (N. H.) 
Water Supply, from the personal examination and 
pen of Professor Fletcher. In the mountainous 


regions of several of the Eastern States there must | the 


be examples of similar works, an accurate ac- 
count of which would be of interest to all con- 
cerned in the construction of water-works. Pro- 
feasor Fletcher's urticle is a model which we trust 
will be extensively followed for the benefit of our 





readers, 
4765 Bd ee 
THE AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS. 


The regular meeting was held on Wednesday 
evening, at 104 E. Twentieth street Mr. W. E. 
‘Worthen in the Chair. The following gentlemen 
were elected members : 


‘Lyman Chief Engineer Nevada Cen- 
tral, Nevada hern, Nevada Northern, San 
Francisco « Shore, and the California Cen- 


w& Ocean 

to soeimaye, Bon Francisco, Cal. 

' Crowell, Chief r Elizabeth 
Nate talk Railroad, Eltenbetk Clty, N.C. 

Palmer, Engineer and Manager 

Dock & Warehouse Company, 

Brooklyn, New York. 

of the Society were voted to the 


i 


5 


— 


? 
[ 


parties who so kindly extended courtesies for ex- 
cursions and entertainment, on the occasion of 
the Annual Meeting. A paper on the “ Renewal 
of the Foundation of the Pascagoulas t- 
House,” by J. W. Putnam, Associate A. 8. C, E., 
was read. The paper described the operation of 
driving creosoted wooden piles through the sand 


E 
F 


i 


Light in Pascagoulas Harbor. 
rendered necessary by the constant 
the sand of the island on 
light was placed, threaten- 

of the light-house by 
ning down tothe bottom of the screw piles, 
not be driven to the depth which has 
with wooden piles in present 


i 


E 
i 


i 


instance... These wooden piles were 75 feet long, 
and were forced down first to distance by the 
jet, and afterward driven by the 









use of the 
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. 
% f ree 
> 





ENGINEERING NEWS. ' 411 


: ENGINEERING WrEws. | also presented of piles which had been nearly des-| Edward D. Adams, Charles F. Woerishoffer and 


troyed by the teredo, and of others, creosoted, | Gen. G. M. Dodge have been appointed a sub-com- 
which had been unharmed, though - side by side| mittee to draw up a plan for the union of the va- 


New York City. with the others. The creosoting was effected by | rious Mexican railway interests. 
the Hayford process. 


1 d h The President, General Sherman, Secretary Ram- 
In connection with this paper the model of the |... Postmaster-General Maynard and Third As- 


Gulf of Mexico, which ~— prepared by Mr. — \sistant Postmaster-General Hazen and Mr. R. P. 
gard, of the United States Coast Survey, from deep | Hayes, were present at the re-dedication of Pardee 
_— ee ee This model, —— | Hall, Easton, Pa., on Tuesday. 

ees eal emt of cae ares ertical can being | Colonel J, R. Shaler, formerly Superintendent of 
1,000 fathoms 'to 1 inch ; the ratio-of. vertical scale | ‘he J-, M. & I, railroad, and now Assistant General 


| to horizontal being = 0.08. It shows the coast line | Superintendent of the L. & N. Railroad, has, it is 


y s ; | understood, sent in his resignation. After leavin 

me rn oe e eee = Key | the road he will remove to St. Louis to engage in 

est, thence along the Gulf States, Mexico} ian 
and §=6©Yucatan, together with the. west) P 
and north coast of Cuba. Contour lines showing | Galusha Maranville, a me~:anic and an inventor 
soundings at 10, 100, 500, 1,000, 1,500 and 2,000 | of some note, and patentee of a well-known cal- 
fathoms are shown, with the various elevations at |@@dar clock and other articles, was killed, Nov. 
different localities in the area described. It is a| 23. by falling imto the fly-wheel in the engine- 


very instructive and interesting wap of this in-| om of the Charles P. Harris Manufacturing Com- 
teresting region, and is an acceptable addition to| pany, Rutland, Vt. 


the collection in the rooms of the Society. 


We have taken from the bulletin board of the 
Society the following notices, which explain them- 
selves, and show some of the advantages of mem- 
bership : 

The American Society of Civil Engineers now 
contains nearly 600 members. In order to increase 
its usefulness, while maintaining its high standard 
of requirements, it desires to draw to itself a larger 
proportion of those engaged in engineering and 
kindred pursuits, who are estimated to number 
about 8,000 in this country. 

It is suggested that you may be able to propose 
names of worthy persons for new Members, 
Associates, Juniors and Fellows. 

Afew blank applications for membershi 
herewith incl 
desired. 

JouHN BoGart, Secretary Am. Soc. C. E. 
JANUARY 31, 1880, 

Sir; In order that members, more particularly 

non-residents, may better avail themselves of the 


facilities of the Society in New York, the Secretary 
is authorized by the Board of Direction to state 
that he will assist in procuring such professional 


information as may be asked for. 
If members 


indicate where it is to be found. 


So far as practicable such services will be ren- 
dered gratuitously, When, however, they involve 
for copying drawings or extracts from : 
considerable | he gave especial attention to the search for aste- 

sretaty or the members whom he 
may consult, « charge will be made therefor, but 
in such cases an approximate estimate of the cost 
to the member applying for the 

information, and his instructions asked for before 


books and or the surrender of 
time by the Ber 


will be submitted 
incurring the ex 


Communications to be addressed to 
JOHN Bogart, Secretary. 


will address him concerning data 
required by them, reference to engineering books 
or works, the elucidation of i subjects, or 
other information which they may desire, he will 
consult the library of the Society, or members who 
are experts upon the subject presented, and en- 
deavor to furnish the information desired, or to 


Professor James C, Watson, Director of the Ob- 
servatory of the University of Wisconsin, died at 
Madison, Wis., on the morning of November 23, 
after an illness of but three or four days. Pro- 
fessor Watsou was bornon January 28, 1838, and 


| was therefore nearly 43 vears of age. He graduated 


atthe University of Michigan in 1857, remaining 
there as instructor and Professor of Mathematics 
and Astronomy till 1863, at which time he was 
made Director of the Ann Arbor Observatory. He 
held this position till 1878, when he accepted the 
Directorship of the Washburn Observatory at 
Madison. He made observations upon the total 


‘ ome | oat eclipse of 1869 in Iowa, and that of 1870 in 
Raa ators wi be teamed Sicily; and in 1874 had charge of the very success- 


ful American Expedition, which observed the 
transit of Venus at Pekin, China. In 1870 he re- 
ceived the Lalande gold medal from the French 
Academy of Sciences, for his various astronomical 
works.and discoveries. His most elaborate writ- 
ings are: ‘‘A Popular Treatise on Comets (1860)” 
and ‘‘Theoretical Astronomy; relating to the Mo- 
tions of the Heavenly Bodies revolving around the 
Sun in accordance with the Law of: Universal Grav. 
itation, with Numerical Examples and Auxiliary 
Tables (1868).” In addition to these, he has pub- 
lished from time to time, in Gouid’s Astron. 
Journ., Astron. Nach., Am. Journ. of Sci., etc., 
short papers relating, for the most part, to the dis- 
covery and observation of asteroids, and the com- 
putations of comet orbits, For several years 


roids, and in this work was eminently successful, 
discovering, in all, twenty-one of these bodies, be- 
tween the years 1863 and 1877. At the time of his 
death, Professor Watson was engaged in building 
and equipping one of the finest observateries in 
America. The meridian circle, which is to con- 


solid foundations to a depth of 50 feet, for | the 


tain several new features suggested by himself, i 

; Sec of the American So- ee oe 
Deak Sim: The Secretary you that a| 20v in the hands of the Clarks, and will not be 
the | finished, probably, for nearly a year. Other in- 
y who may inform him that | struments of the highest order are either already 


ne ts, together a e 
Sse tament (farntaieed by sach members) of their mounted and in operation, or are in course of com- 
previous engagements and experience, and of the pletion. Careful preparations have been made, 

- centeet. ; cen also, for a systematic search for the planet Vulcan, 
any time require serv: a problem in which Professor 
Civil En, ths euatamsehds Gn veoh of those | interested.—Science Wateom was deeply 
who be apt to fill the requirements for your . 

charge, waren 
U 
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on appli-| 4 SUCCESSFUL AQUEDUCT OF LEAD PIPE, 








only to give employers and. members desiring en- BY R. FLETCHER, PROF. OF CIVIL ENGINEERING, 


gagements information as to each other's require-| THAYER SCHOOL OF CIVIL ENGINEERING, DART- 
mente and views. Very truly yours, MOUTH COLLEGE, 

Joan BoGart, Secretary Am, Soc, C, E. > 

OS (Written for Engineering News}. 


3 ates relating to aqueducts of considers 
: ’ magnitude, i, ¢., exceeding six inches toot 
Per yo og gh Sorta tog in diameter, is abundant and ficailbt bh is te 
: theoretical requirements practical details ; 

of the 26th ult., in New Orleans. © are Witomeines tetas “ papers,” reports, 
M. Levey has been appointed As-| etc., on water-supply which are known to the pro- 


s are- sttons. Bapeciutendont of the lowe Dtsiyn of she Seen Jae os eating & aiven in: egard to linea 


ude, i. ¢., from six inches down to 


two inches or less in diameter, suitable for villages 
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and small communities. Whatever practical ex- 
perience has been gainec in various parts of the 
country is known, generally, only in the local circle 
of those directly interested. 

Undoubtedly there are many villages of a few 
hundred inhabitants in which the necessity for a 
systematic water-supply is keenly felt, but the ac- 
complishment of the desired end seems to he im- 
practible. Perhaps there are not a few where all 
conditions are favorable for securing this boon, ex- 
cept mistaken ideas concerning the magnitude, 
cost and financial future of the undertaking. It 
may be that in many such cases, if definite results 
of experience in other communities could be made 
known, enterprising persons would be glad to ex- 
ecute what would prove a great public benefit, as 
well as a profitable investment for themselves. 

With the hope of offering such incitement and 
of showing how readily such benefits may be 
secured, even ona small scale, the writer pregents 
a brief history and description of an aqueduc} line 
of lead pipe, one anda half inches in diameter, 
which has been in successful operation more than 
half acentury. This service has required no ex- 
pensive reservoir, no excessive outlay for mainte- 
nance, and has paid good dividends on the invest- 
ment. The village of Hanover, Grafton Co., N. H., 
the seat of Dartmouth College, is situated on a ter- 
race or plain about half a mile distant from, and 
from 140 to 170 feet above, the Connecticut River. 
The site is divided into two parts by a rocky ridge 
which culminates in ‘Observatory Hill,” about 
100 feet higher than the plain. On the west of 
this ridge some attempts to dig wells of reasonable 
depth yielded no result, and those that have been 
successful generally give hard, disagreeable water. 
On the east side of the ridge are only a few wells 
which afford good water. Therefore the supply 
from wells was not adequate or satisfactory. Mani- 
festly the altitude of the plain made it impossible 
to draw from the river, except at an expense not 
to be thought of by a small community. The 
population probably seldom, if ever, reaches an 
aggregate of 1,000 persons, including visitors, and 
students in attendance at the college and the pro- 
fessional schools. In former years the number of 
permanent and transient residents was not so large 
asat present. Hence the problem was to secure a 
sufficient but moderate supply of good water at 
an expénse which a small and not wealthy com- 
munity could afford. 

After considerabie investigation a sufficient 
source of supply by springs was found, and the 
Hanover Aqueduct Association was incorporated 
by an act of the Legislature of New Hampshire: 
Dec. 12, 1820. During the following year the as- 
sociation was organized with a capital stock of 
$5,000, divided into 50 shares. Each share sold 
was regularly deeded to the purchaser. The charter 
secured to the association the right to dig a trench 
through any land which it was necessary for the 
jine to traverse, to re-open the trench for repairs, 
to change the position of the line, ete., rights in- 

ble to the laying and subsequent super- 
vision of the aqueduct. During the $0 years of its 
existence the association has met all expenses for 
maintenance, including occasional extensive re- 
pairs, renewals and enlargements, and realized an 
income of from eight to ten per cent. on the in- 
vestment. At intervals of eight to ten years, when 
unusual outlays exceeded the amount of any ac- 
cumulated surplus, it has been. necegsary to pass 
dividends for one or two years. 

Source.—The source of supply, to describe it in 
its present state, is a series of four wells or springs 
near the foot of a steep wooded hillside, where the 
soil is saturated with water over a considerable 
area. The association now controls 35 acres of the 
slope above and around the wells. The latter are 
from four to six feet in diameter and from eighi to 
twelve feet deep, lined with stone laid without mor- 
tar. From three of the wells the water is led to 
the fourth and lowest one, whence it passes into 
the aqueduct pipe through a strainer of sheet meta] 


with fine perforations. These wells were never 
known to fail in the driest seasons, and there has 
always been a large amount of waste water, form- 
ing a considerable rill, flowing from the ground in 
the vicinity of the wells, since they were made. It 
is proposed to retard and retain this surplus, if 
future demand should require, by building a deep 
trench wall of stone and cement along the foot of 
the slope and just below the wells, and thus to in- 
crease the reservoir capacity without great expense- 

THE Line,—This is about two miles long from 
the wells into the heart of the village. After leav- 
ing the main well the pipe descends about 60 feet 
in the first 1,000 feet, when it crosses a brook, 
which at this point flows over a bed of solid 
granite. The pipe is carried across in a box of 
plank, laid on the rock and held in place by large 
bowlders. Although this box is seldom wholly 
submerged, only when the brook is running very 
full, there has never been any trouble by freezing, 
even in the severe climate of this part of New Eng- 
land, where the thermometer sometimes indicates 
85° below zero(F.). From this point we will de- 
scribe the line as it was previous to October, 1880. 

After the above mentioned brook is passed the 
surface is much broken by knolls and gullies, so 
that a level line must be very sinuous. The gen- 
eration which laid the first line, moved perhaps by 
false notions of economy, or being very straitened 
as to means, made the course as direct as could be 
tolerated, and heroically surmounted the knolls 
and descended into the gullies, making thus, in 
course of a mile. several vertical bends in the 
pipe, and causing differences of level of from five 
to fifteen or twenty feet. About 6,000 feet from 
the springs the spur of what is called ‘‘Sand Hill” 
is passed, and the line then rapidly descends about 
70 feet in the next 2,000 feet to the borders of the 
village. Here the pipe is about 110 feet below the 
springs. It then ascends into the village about 50 
feet to the highest point of delivery, so that at 
such point the hydrostatic head from the springs 
is from 50 to 60 feet. 

So large was the friction-head, and so great the 
obstruction to flow caused by accumulation of air 
and other consequences of the faulty vertical align- 
ment just described, that at the higher points of 
the village there was occasional interference with 
the regularity of delivery, even with a total head 
of 60 feet, a far less efficiency, indeed, than might 
have been secured under the ordinary condition of 
the hydraulic head. 

The weight of the old pipe was as follows ; 214,3 
and 4 lbs. per foot for heads, respectively, of 50, 80 
and 95 to 110 feet. In those days it was made in 
short lengths of about 12 feet; hence required a 
great deal of jointing. The weakest points of the 
old line were the joints, which were not made with 
sufficient care and thoroughness. 

THE SERVICE OR OPERATION.—A few years ago, 
in anticipation of an enlargement of the capacity 
of the aqueduct, the main line within the village 
limits was renewed by a two-inch pipe in place of 
the one-and-a-half-inch betore used. The branch 
and service pipes have diameters of one-half inch 
and less. The system of delivery is that of gauges. 
Into the end of each service pipe is soldered a cop- 
per butt, which has a square termination detach- 
able by means of a screw joint. In this removable 
end is a small hole sufficient to admit the passage 
of a medium sized sewing needle. 

The daily allowance to each consumer, or one 
“share,” is 40 gallons, but under ordinary condi- 
tions the actual delivery exceeds this amount. The 
consumer provides means for receiving and storing 
the supply, generally by a good cistern of greater 
or less capacity. The ordinary requirements of a 
small family usually leave a surplus so that a large 
cistern can be kept full when the line is in good 
working order, and this reserve be made available 
in times of temporary stoppage or deficiency in the 
flow. in cognn Wise Cotte cierieee aie bane 
one daily share and endeavor to obtain it by tam- 
pering with the gauge, either by removing the end | 





or enlarging the orifice, a fine is imposed. For. 
merly the higher points of delivery were very sen- 
sitive to any such interference, as a small diminu- 
tion of pressure would stop the flow there at once. 
In all cases of stoppage or interference of flow by 
accumulation of air, tampering with the line at 
one or more points, accidents, etc., the services of 
an overseer are called for to apply proper remedies. 
This functionary, having acquired a thorough ac- 
quaintance with the line by years of service, gener- 
ally is able to discover at once the cause of any 
difficulty. He makes occasional inspections of the 
points of delivery, besides, so as to see whether all 
is in proper working condition. For all such labor 
the association pays him by the day or hour for 
the time actually employed. The overseer acts 
under the orders of a general superintendent, who 
authorizes whatever is to be done. The other 
officers are such as usually constitute similar or- 
ganizations, and they serve without compensation. 
The number of “ shares of water” furnished by the 
line at the beginning of the present year was 
about 150, each nominally 40 gallons per day 
The charge per share was originally six dollars 
yearly, increased during several years past to 
eight dollars, but recently reduced to six dollars. 

The water is excellent spring water, containing 
a sufficient amount of carbon dioxide in solution 
to cause a rapid formation of carbonate of lead 
upon the interior of the pipe. No case of lead 
poisoning has ever occurred in Hanover from the 
use of the water supplied by the aqueduct. Speci- 
mens of the vld pipe which have been in use 52, 26 
and 3 years have this inner lining of insoluble car- 
bonate well developed, and careful weighing of 
old pipe which has been recently taken up does 
not reveal any diminution of weight, even during 
the longer periods of service.* 

A New Live oF Pire.—The old line of one-and-a- 
half-inch pipe has not been adequate to the de- 
mands of the village for several years past. There 
was a continual waste of water at the wells, form- 
ing quite a rill even in dry seasons. Doubtless the 
delivery would have been much larger through 
the same pipe, if a better profile had been adopted. 
The association determined to re-lay the entire 
line with two-inch lead pipe, and this was success- 
fully accomplished during September and October 
of this year. The means were obtained by increas- 
ing the capital stock from $5,000 to $10,000. Great 
attention was paid to securing a good profile. 
Throughout the mile of old line where the vertica) 
bends were so numerous and frequent, the new 
line was laid practically level, although to accom- 
plish this end it was found necessary to increase 
the length and at one point to dig the trench from 
eight to fourteen feet deep for abou% 800 feet. The 
weight of, the pipe is seven Ibs. per foot under a 
head of 60 feet, eight lbs. under a head of 60 to 80 
feet, and nine Ibs. per foot under a head of 90 to 
110 feet. Cost of new pipe about 6.2 cents per 
lb., delivered upon the ground. Cost of digging 
trench and laying pipe, about $1.50 per rod or 
about $9.00 per 100 feet. The wages of laborers, 
$1.25 per day. The average depth of trench, four 
feet. An entirely new trench was dug, as the old 
line could not be disturbed until the new line 
should -be brought into use. No blasting of rock 
was necessary, but numbers of large bowlders were 
encountered and removed by a machine consisting 
of a combination of geared wheels suspended from 
a tripod and worked by an endless chain. The new 
pipe was delivered on reels in lengths of 100 feet, 
and rolled: off. from the reels directly into the 
trench. The joints were made by swedging one 
end and inserting the other chamfered end about 
two inches, and for each joint about six-tenths of 
a pound of solder was used. Iron pipe would have 
been cheaper as to the pipe itself, but would have 
cost more when laid. Moreover it presented objec- 
tions, viz.: too great, as compared with 
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lead, far more numerous joints, necessity for lay- 
ing it in straight lengths, rusting, etc. 

When the water was first turned into the new 
line the time required for it to traverse the first 
6,000 feet, including a descent of 60 feet in the 1,000 
feet nearest the well, an ascent of four or five feet 
at the brook and 5,000 feet on a level, to the regu- 
lating valve on Sand Hill, was almost exactly half 
anhour. The last 3,000 feet to the valve or the 
outskirts of the village, including a descent of 
about 55 feet and a rise of about 30 feet was passed 
by the head of the stream in a little more than 20 
minutes. With the same velocity of flow as in the 
old pipe the capacity of the new would be to the 
old as sixteen to nine. Considering the diminished 
friction, improvement of the profile, etc., the least 
sanguine anticipation was that the new line would 
deliver between two and three times as much 
water in a given time as the old line did ; but the 
actual capacity proves to be even greater, from 
three to four times. Indeed, under full pressure 
the old gauges would furnish more than three times 
the usual allowance, and it has become necessary 
to keep the regulating valve turned down to within 
one turn of an entire closure, whereas, nine more 
turns are required for a full opening, 

The old pipe was dug up at a cost of about 30 cts. 
per rod or $1.80 per 100 feet, and netted about 
$1,000 for the entire line of 9,000 feet. 

There is reasonable expectation of an increase 
of 80 per cent. immediately in the number of con- 
sumers, and those who have undertaken this en- 
largement and improvement will receive substan- 
tial return, besides the pleasure derived from the 
conciousness of having directly contributed to a 
beneficent work to the lasting benefit of the entire 
community. 

CONCLUSION.—Doubtless there are hundreds of 
villages throughout the country which are abund- 
autly able to provide for themselves, in asimilar 
manner, an equally good or even better supply of 
the best water. Wherever the proper conditions 
exist, a little energy and public spirit, exercised 
even by a few individuals, will suffice to accom- 
plish so desirable a result. 


———____ <9 00-00 


MR. SELLERS ON THE METRIC SYSTEM FOR 
THE MECHANICAL DRAUGHTSMEN. 
In his paper recently read before the Mechanical 
and printed in ENGINEERD.G NEws 
of November 20 and 27, Mr. Colema= Sellers has 
contributed to the metric discussion a valuable 
of the difficulties which attend any 
change of standard in the machine shop, whether 
to or from the metric system, and of the way 
those difficulties have been met in the recent 
‘very successful introduction of the metric system 
into Germany, matters which were popuiarly un- 
derstood before only in a general way. The sub- 
jects of draughting and computing, however, he 
#0 befogs that a few simple words of commentary 
are in order: 

He mentions seven scales which he .cye en- 
phatically are the only ones we can use for retri- 
cal drawings; and complains that these are not 
enough. ‘The jump from one-half to one-fifth 
size is unfortunate. If we could conveniently 
quarter the whole size we would have an 
increased area section, a matter of much 
moment.” Then why, in the name of reason, 


Does not Mr. Sellers know that our currency 





i 





‘- This is a second in his chasm, | the Railroad Gazette, is quoted as giving this illus 
between J, and ¥,. If he wants a third stepping- | tration : 


stone he can take 4. The marks for 3mm. and 


Gikdaaal ante ipedinedtibet vee bole wal nets 
4mm. are as plain on any rule as the mark for | cars, spec t the bolts and nuts 
Seinsin:t en Paiepeente Salesal-Ge ¢| Were to be of the Franklin Institute standard. 

a —— | When the cars were delivered it was found that 
1 centimeter, 10 centimeters, 1 meter, 10 or 100! the nuts and bolts were not interchangeable with 
meters, or 1 kilometer. Here comes in the ad-| those already in use, except the larger nuts on the 
vantage over the old practice ; for when a quarter | ®maller bolts. Investigation showed that the 


; . : | works which built the cars had purchased new 
« = iach" is taken +" represent 7 inch, | taps and dies, said to be standard, for that especiai 
as it is by the machinist, he wants it divided by | work; but, on comparison, it was found that these 


successive bisections; when it is taken to represent | did not agree with certain other standards.” 

a foot, as it is by the architect, he wantsit divided| Mr. Sellers confines himself avowedly to the 
duodecimally; when it is taken to represent ten | machine-shop, shutting his eyes to what is going 
feet, as it is by the surveyor, he wants it divided | on outside of it. In the matter of weights and 
into ten parts; so that three different draughting | measures, which is directly connected with an 
scales are desirable for the use even of the com-/| endless variety of human activity, it might prove 


monest of all scales, 

Mr. Sellers claims it as an advantage of the inch 
dispensation that it gives a multiplicity of scales. 
He mentions, for instance, that we can use ;, and | 
also J;. What earthly good is there in having 
two scales so nearly alike? If one of them is big 
enough or small enough, the other will be also, in 
any ordinary case. These needless variations sim- | 
ply depend upon the permission of several incon- 
gruous methods of subdivision, which is a per- 
petual source of annoyance, despite Mr. Seller's 
assurance that they “‘lead to no confusion.” Prob- 
ably every reader has a painful recollection of the 
interconversion of 16ths and decimal fractions of 
the inch, Jet alone duodecimals. 

Mr. Sellers presents a series of customary scales | 
having the peculiar merit that each is twice as 
large as the next; the following series of standard 
metric scales possesses the same merit: 

.025 .05 l 2 4 8 

Yet he italicizes the assertion that the manifest 
advantage of the inch series ‘‘admits of no dis- 








About computation, Mr. Sellers’ remarks are still 
less adequate, thoughnot so audacious. He com- 
pares the multiplication of 1.5m. x 1.5m. x3 m, with 
that of 5 ft. x 5ft. x 10 ft., which would be fair 
if we had decimalized the foot and abandoned the 
inch. For a real comparison with what is now in 
use, let him take 1’ 5” x I’ 3” x 3 ft., and 
see whether his carpenter will reckon it in his 
head. He says again: ‘‘I must confess I see no 
difference in favor of hunting up in books the 
specific gravity of matter, or in looking for the 
weight of matter in pounds per cubic inch, or foot, 
or yard.” Such humility deserves assistance ; the 
difference is, dear sir, that not all of those items 
are found in English tables ; sometimes only one 
of them is given... If you find the weight per cubic 
foot when you want the weight per cubic inch, 
you have to divide by 1,728 ; if you find the weight 
per cubic inch when you want the weight per 
yard, you have to multiply by 46,656. In the 
metric tables, on the other hand, the specific 
gravity is at once the weight in kilos per liter, 
the weight in grams per cubic cent., and the 
weight in metric tons per cubic meter. 

Mr. Sellers declares as if it were a conclusive 
argument: ‘I have yet to see the example of a 
metric-educated draughtsman working in milli- 
meter calculations on an inch-measured machine.” 
Of course, the metric man is not such a fool as to 
suppose that the inch and the millimeter can be 


mixed up with advantage. 
He speaks also of the want of metric hand-books 
in the English formulas and 


language containing 
various data. There is no occasion for anxiety on 
that score; when the demand becomes active, the 








advantageous, even in regard to his own specialty, 





to take a broader view. F. B. 
Boston, Nov. 30, 1880. 
—_——— —~O+0 ore —— 
RECENT FIELD BOOKS, 
Tue Frecp Enorger ; a Handy Book of Practice in 


the Survey, Location, and Track-Work of Railroads ; 
Collection 


Containing a of Rules and Tables, 
Ori and Applicable to both the 
and the Narrow Gauge, and prepared with Special 


FIELD ENGINEERING ; a Hand-Book of the 
Practice of Railway eee ae 
struction ; designed for the 


Office, and con i 
and 


and 
Location Con 
ass-Room, Field and 
a large number of Useful 
Tables, lected. By Wm. H. Searles, 
Cc. E., Mem American Society Civil Engineers 
Jno. Wiley & Sons, New York. 1880. 


Both of these two books are closely modelled 
upon “‘ Henck,” but both of them enlarged and 
modernized. Singularly enough they are, we be- 
lieve, the first attempts, in all the twenty-six years 
since Henck first appeared, to furnish improve- 
ments on that volume, which shall at the same 
time be in all respects acceptable as a substitute. 
Several have been published, but owing to deficien- 
cies in the tables, if nothing else, they have all 
fallen comparatively flat, and ‘‘ Henck ” has main- 
tained its pre-eminence, and maintained it so long 
that a new author has a yery serious task before 
him to attempt to replace it, even with a better 
work, This task is about to be made still more diffi- 
cult, we understand, by the issue of a new and 
modernized edition of ‘‘ Henck.” 

It is a current proverb among publishers that no 
book will sell largely to engineers unless in pocket 
book form, and if this be somewhat a slander it is 
certainly true that pocket books are used more by 
almost all engineers for constant reference than 
any other books they have, and are, in fact, abso- 
lutely essential to them, so that the appearance of 
two new claimants for favor interests the profes- 
sion very generally and demands of us a careful 
notice. 

It is impossible toeven enter upon such criticism, 
however, without being affected by the remem- 
krance of circumstances which have been justly 
aud feelingiy summarized by Mr. Shunk in his 
preface. The extract will bear repeating, and we 
will quote it in full. 

dismissing the work from his hands the 
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must know, for having discharged, in what meas-| that must be done without throwing work quay. | with the Confadesncy, eomehad.sesigued their com. 
7 has been laid upon him, the divine obliga-| Some defects peculiar to Mr. Shunk’s book are, | missions, and still others were on leave of absence. 
: ._ | first, a provoking catering to ignorance, in some | There were at least three civil or mining engi- 
sree. pane pas . ae ag cases, by writing out formule in words which | neers and three physicians in the number. The 
ens WRG thheyiane . einai it might be better and more clearly expressed in | highest rank held by Americans in the Khedive’s 
is difficult to forget aacite on hia lit: eebitici, algebraic form. Mr. Trautwine has set this bad | service was that of Major-General ; the lowest, 
But “ faithful th sie oT dekiaal © ak example, but we. protest against it as a nuisance, | that of Captain, and three or fourreceived no com- 
- seckas amnesia tags tana ache ’ |" | just as we also protest against the opposite fault of | missions. Most of these officers were widely 
the reviewer simply speak the truth as he sees it, | iting mathematics when “plain United States ”| known before they left America, and some were 
and, “nothing extenuate, naught set down in gives in reality a shorter and ch road. Any | di . 
malice,” he can do no more, und should do no less. man whe will abt abe t readily learn i ied 
It affords us pleasure to say that we believe Mr. and interpret a simple algebraic formula more 
Shunk’s field-book to be, upon the whole—although easily. then: if writtenOaf te fs Meek ae 
less elaborate than Searles’, and less intensely stuff in him to en oii tanh on it is ' 
mathematical than either Henck’s or Searles’—the lnhion-Ae--tesiele; bis, BM 6 t] ti He will 
best adapted for its purpose, and the most unex- never tuiesein ean sbi edttnin dhtiied 
ceptionable of any now in print. One of its greatest | ¢ yy. Shanks eek: wack i t than it lool 
merits is that, as the author says, *‘ no attempt has | ;, talking iia aoe: stink ei ten: lake Siosieiiliahs te 
been made to swell the bulk of the volume with 0 eset mad ie 1 . i: at: ieee 
imaginary cases, the object being not to provide which: :sanat- ee notable iieiiaaeiidieal sala 
barren mathematical exercises, but to teach useful! tuition eb taiabedd ae ain at iy filicted 
knowledge.” We must frankly express our opinion | _. : 
that Mr. Searles has erred in this respect by giving = : ae bir oni erm ing de Te 
a multiplicity of problems, and seeking a minute ex- table of logarithmic andof natural st iu ply 
actness in all his problems, which is quite unneces- because they donot clear} Jerstand that a log: 
sary, and is especially objectionable in a book for arithmic sine is simpl one i ithm of the 
students, from its confusing effect. In seeking for iecaeeh eles cena je ae P 
such encyclopedic and mathematical completeness, the antique delu tei: Thi. cade wal — a ot 
the very purpose of sack # volume, to'be & Andy in such and such: a figure, or any line in an 
book of practice, is defeated. Asa consequence, figure iea sine or @ tangent ts it, may ro 
Searles’ contains 501 pages, against 318 in Shunk’s hie tee tongqeuh: 40i0 ‘aie of aaa dienes 
(242 in Henck’s), and we cannot see that it covers | dine tu endéy. Net: the “tiene itn tee tanmnilt te a 
the necessary ground any better or more com- | 1441, of one line to another, and until this has been 
pletely. The difference is partly in some 60 pages consciously or exconaciously i i seat diem iad 
on construction, ete., which Mr. Shunk does not ii al ane gonemateic iadenietiiain enaity i ailia 
touch upon at all, but mainly in a lot of new We also object to another relic of antiquity io ‘ 
mathematical devices, which we shall speak of logarithmic angular functions are “referred ste 
presi pega saree typographically, are inex rear Ress see eds vere seyret a 
*  eusably “fat.” They are leaded to the bitter end, a ented ‘auabi naa es aaa: 
formule, examples and all, and spaced out, as if tions, and the ‘chatucteristic §.° te almply  sabett- 
for some édition de luxe, in which space was of no tuted for 1° whilerte otdiiary ease erik 
account. Perhaps this = reaction evr Traut-| 4 stinoular oversi ght’ on’ page 67 is “to sedis 
wine, and, .if so, excusable, put we judge it is|_. ; 
mainly because the printers were left to do as they minutes vo decimals of a degree, multiply by 10 


sais and divide by 6.” 
pleased, and they never will willingly use more > 
than one “font,” or leave out a lead where it is We also object to Mr. Shunk’s treatment of the 


possible to stick one in. The publishers should ee, ae niceusc ona cahihaki Gale 
have seen to this, if not the authors, for space is | the switch rail as a sort of secondary tan- 
money in @ pocket book, and Mr. Searles’ volume, ihe instead of a part of the curve. The latter 
: in particular, would have been very much clearer, corresponds more nearly than'the first to the actual 
as well as thinner, if all examples, and most of the facts, and greatly simplifies the tti although 
formule, bad been printed *‘eolid,”. and “two |... would not think’bo to look at Mr. Senties’ dis- 

sizes of type used according to the importance of | ston of whic’ we shall speak further on. : 
the :matter. The tables algo of both: volumes 5+ with thesd exceptions We hive only good to 
are in -no\way improved typographically from |... of Mr. Shudk’s book. ‘The formulae are’ first 
** Henck,” although ** Bremiker,” ‘‘Bowditch,” and tate: deny Wt ini original and ail of them 
no end of other mother table books, would have given edndthal fe 6 inten 0 nuntiber of fitéle fal With 
useful ideas. (Mr. Shunk, by the way r has copied a a have tant more useful than any he gives, a 
BT ae eo eo” “"**° | probably that will always be the case with any 
cee Gens reader of any field book. His table of “chords, 
The worst oversight of all in these tables, how- versed sines, external secants and tangents of a 1° 
ever, was in giving six place instead of five place |. +-ve” is exceedingly good and useful, and alone 
logarithms, apparently for no other or better rea-| oth the price of the book; but why Mr. 
son than because Henck does.- As a matter of fact | sunk should bave turned it around side-wise 
five place logarithms are amply exact for all rail-| yniess with the deliberate purpose of causing 
road engineering purposes, and are very much | profanity, is too much for us, We can only look 
more convenient to use, because the differences are upon it as another outbreak of total depravity. 
smaller, independent of the saving by having one | 7,, appearance of his tables is also marred by the 
less digit to’copy. Thus, the logarithmic sine of 45° |... of different styles of type, which greatly 
is 9.84949—for 44° 59’, 9.84986—a difference of 13 injures the general effect of the book. We have 
units per minute of arc or one unit for5 secs. What |...4 so much room in speaking of Mr. Shunk’s 


possible use has the engineer of closer accuracy |}, that we mast pone till next week a more 
than this? So the logarithm of 999.90 i& 2.99996; | extended notion of mp Sentien’, 


of 999.02 is 2.99997, or one unit for. each yay55y | 33 
of the distance. Not one railroad engineer in a) THE AMERICAN STAFF IN EGYPT.* - 
hundred can measure as close as this to save his | ae Ps 
life, nor can he measure one-tenth as close with| Between the years 1869 and 1878 forty-eight. 
his ordinary utensils, nor hardly one-hundredth as Americans took service under the late Khedive of 








Much interest has been felt in the career of our 
countrymen in the Mohammedan army, and many 
misapprehensions exist as to how they entered the 
service, what they did there, and how and why 
they left it. The newspapers have, from time to 
time, published letters from or about some of them, 
but none of these letters have satisfied our curi- 
osity or removed our misapprehensions. Colonel 
Dye, in the volume before us, has been at great 
pains todo both. He writes asa soldier, and as 
the chronicler of one of Ismail Pucha’s most in- 
teresting experiments in reform, Consequently, 
he gives less space than we should have wished to 
that information which engineers care for. He 
tells us little of the public works, and the survey 
of Lower Egypt, and he gives us no details of the 
methods adopted in the surveys of the distant pro- 
vinces ; but he has written a book of singular in- 
terest and value. Few of our readers who served 
in the regular army between 1852 and 1870 need 
be told that Colonel Dye tock into the Khedive’s 
service great courage and capacity, and a high 
sense of duty ; that he was an acute and reflective 
observer of events, and that he relates what he 
saw with the modesty of a soldier, and with abso- 
lute truth. 

The first one hundred pages of the book are 
given to the engagement of the American officers, 
their life in Cairo, and their various services there 
and in the Provinces ; to a careful examination of 
the character and aims of Ismail Pacha ; to the 
Harem and the Pachas and their pernicious influ- 
ence, and to a consideration of the origin, devel- 
opment, condition and character of the fellah, who 
is the base of the Egyptian state. Somewhat of 
this we knew before, but much of it is newin sub- 
stance or in treatment. The rest of the book tells 
of the disastrous Abyssinian war, its origin, its 
donduct and its tragic conclusion. All of this is 
new to literature. Incidentally, the author has 
much to say of the Abyssinian people—a nation 
whose royal family traces its lineage back to Solo 
mon, whose conversion to Christianity dates from 
the end of the second century, and who, “ in spite 
of the Moslems, who brought one-fourth of the 
human race under the banner of the prophet, and 
for years surrounded Abyssinia with fire and 
sword, still retain the simple doctrines of early 
Christianity imstilled by the disciples of St. Mark.” 
The story of the Abyssinian campaign has the in- 
terest of romance, A few devoted men struggled 
for months to save the army from the rapacity, 
perfidy and imbecility of its own officers, only to 
see it massacred on Gura Plain. 

The book contains a fine map of Northeastern 
Africa, one of Northern Abyssinia, and a plan of 
the battle-field of Gura Plain, all by Colton. 

An appendix gives a list of the names of all 
Americans who were in the Egyptian service and 
the ranks held by them. 
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close with the ordinary men and time at com-| Egypt. Most of these men were of of our.| 
mand. What possible use is there, then, in hin- | Tegular army, of whom some had cast their lots 
ering him with the most awkward logarithmic _** Mosiem raves 








table in existence for the sake of increasing his | Seryice under the ~e 
paper accuracy to yyobo0y Of the distance? We the Exyptan Stat Gow: 518 
printers, New York. ‘ 


be widliap, “Atk 
look upon it as utter folly. There is work enough aE 
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As aiaaned see, it aime tite trouble | ert t Weavott, M. D., Elizabeth; Ashbel Welch, C. 
sek ~-OORRESPONDENCE, ee aris deans nee oenezonn, | E-, Lambertville. 
aa HoLyYoxkg, Mass., Nov. 1880. , ina circular the Association states that : 
29, Will you be kind enough to inform me where I 





“* The object of this Association is to bring oe 
servos Escemano eo : ten Me can find the lenticular truss treated graphically or ho feta terest =. iavestiaation fos me 
regret obliged to correct two errors in my | otherwise ? | pri re} public und personal hygiene, a 
‘ who desire to among the people such information 
solution of the “‘ Problem in Hydraulics,” p. 408, | -I have Boller’s work and Greene's. graphics, and | as shall secure deliverance from avoidable causes of 
ante, which slipped in in the hurry of copying | ¢aii toxfind anything except possibly a disparaging | ‘isease. i Fp ge ES 
and thereafter passed unnoticed. They are, how- | .:stement. Gro. C. Power. ad pe tis tion, —— a a its in me 
ever, 80 palpable they can hardly have misled | City Engineer and Surveyor, _ second to none in the intelligent information Tc eeds, in 
*“ Hydraulicus™ or any other reader. ‘order that chnenes pa soa and water of popetensiat con- 
y struction w je crowding may 
_ The second of formulz A should be IMPROVEMENT OF THE MISSISSIPPI RIVER. ane Gtaabenates oe seedien toni. & canan % 
sin. 6 sin. @; Sr. CHARLES, Mo. Nov. 23, 1880. [aie testenanens te lore saeunie, and in periodic fevers, 
=> ; as awakened the attention of our people. ‘he organi- 
| Eprror ENGINEERING NEWS : cation of over two hundred health boards, the reorganim- 
the second of formule "GQ. last member. where} ENGINEERING NEws, of Noy, 20, contains a re- i oom eatery mare, ond seagoing s come 
hy, = o should be print from Seience, an article entitled *‘ Improve- | tt our a ormation of loc associa - 
% BF | ment of the Mississippi River,” by Prof. W. H. | et importance to every section. ane oe 
oe ( ee Ballou, read before the American Association for | cana aoe of the State, all Mayors of cities, and 
=h, |the Advancement of Science, Boston, 1880.  offinio, er epeamennette: of a Meviionl 
‘‘IN HOC SIGNO VINCES af 4 This article I would not feel called upon to notice | or Pharmaceutical Boctetios or Acsociations of Engi- 
5 did it not have an apparent endorsement in being eae ae heron ae oh ermine. aay 
TO BRIDGE EN ENGINEERS. read before the A. A. A. S., and by publication in | | om on application to the Council on the day of meeti 
November 23, 1880. | ENGINEERING News, and contain #n allusion to | = eee membership is one dollar per annum, payable 
Epitok ENGINEERING NEWS: myself. 


“Tt is desired to bring a for consultation and dis- 
Would some practical bridgebuilder among! The entire extent of my acquaintance with Mr. cussion all those who are with the claims of 


your numerous readers kindly give me an opinion | Ballou is through a letter from him, October, 1879, | prowsizes neglect or ignoremne. a a tae 
:as to the relative merits of the two joints shown | requesting data in. regard to the works in my 


charge, stating that he was undertaking ‘a series| The subjects for discussion were ; 


of articles” on river improvement, and signing | * ioaponion, sf ene. cil dante 


himself as a correspondent of the ‘“‘ New York and | % Examination of wells, and control of their use 

Chicago press.” With his request I did not choose | in cities. 

to comy ly. ai _4, Diseases of animals in their relations to buman 
It is presumed that the article which you have | | 3 Drainage for health,” and the power to con- 

printed is a sample of the ‘‘ series,” and that oth- Gitte lands for this purpose. 

ersof a similar nor may be drifting around in the 


ee 
© Hew: York and @lkicag press.” |MICHIGAN ASSOCIATION OF SURVEYORS 
In regard to the article itself, I do not think it AND CIVIL ENGINEERS. 





necessary to state more than that, on reading itover, | Dyan Sim: The annual meeting of the Michigan 
I do not find a statement of fact that is not grossly | Association of Surveyors and Civil Engin-ers 
in error; that his descriptions of methods of im- | occurs, inning on Tuesday, January 11, 1881, 
provement hardly bear a recognizable resemblance | - 2 o'clock p. m., in Pioneer Room, New Capite. 


me name of your railroad station and you 
to those actually in use; that his inferences are | raitroad route to Unmet at once. I will mail +c 
truly startling and Munchausenlike. and that not | ee rate certificates later, if we succeed in 


one of the persons mentioned but would repudiate | ting them. 
with great vehemence the methods attributed to | The Hon, A. D. Waddell, of Livingston Coury, 


him, did he consider it worthy of notice. I do not | dg = Totes He. cub be of steers 
recollect to have seen so much that was erroneous mooted questions. It is ental as ve 


desir- 

in a space so small, without some redeeming fea- | able that all baving views which they dudes to 

‘ihiien: it will bee wae and present them in the form 
ou 


It is not believed:that any engineer will give.the our thinker will do this te chal 
article other than itstrue value. To persons with-| have valuable material in a for printing. We 


ai- 
« 





out information in regard to large rivers of exces-| can have an interestin, profitable meeting. 
sive slope it may be misleading. yin an sins coaier to he tes in “illinois 
I cannot understand how such an article could} Ohio and wale 
obtain a hearing from such a body of men as the! Please cordially invite surveyors and engineers 
A. A, A. 8., a8 it would be ruled out in an ordinary | oa SE ne ee ee 
| society presen once names 
in the figures below, for the lower chord of a | teacher's institute. I can eon rip With | stations aad roptes of sacting will coine. 
wooden Howe truss bridge of 160 feet span. such an apparent endorsement, it might obtain, | ‘The box will be open. Prepare ques- 
Fig. 1 shows the joint with the single-hook key, | *»Tough insufficient examination, publication in| tions for it so that the of each may be 
and Fig. 2 with the double. Exdivmmnmne News. . Or Denar of Ex Com J. E. SHERMAN 
I wish to know which is the strongest and best | _! decidedly object to its standing in any sense as) Secy.. P. O. Lanai 
ity of the A. A. A.S. - 
of these joints, with the reasons why. | Also, if the |" ©xPouent of the capacity 





' much less of American River Engineering, which, GLYCERIN 0 
ret wien seaithig iste talent uae fei tint Last theres y hasq 1 to be ; Y <E BAR METERS. 








of, and to which, in some degree, has contribuited,| Four Jordan glycerine ‘barometers are now in- 

cc emmana Your most obedient servant, use in or near London, viz., one at Kew, one in the 

re rents “Ma Rs Osoewe, | esagain of apse Gontony cag, s Heath Kes 

Hupson, N. Y., Nov. 22, 1880. U; 8: Assistant Engineer. | Seks scale of the barometer enabler changes wane. 

Eprror ENGINEERING NEws : I oe le LB apo meereenent 50. 
. : ease, or 

tt a eee eee ENGINEERS’ SOCIETIES. fares is ade by the following formula: 


It gives me pleasure to send you a set of reports! The New 
of the Hudson Water-Works, and will add that for annual 
1880 as soon as it is out. Thesday and 

M. C. A. rooms, 


in the win the city of Elisabeth. on t 
Any detailed information I can furnish for your Loe oe 


See ee een eee prea range President, LB. War: E., 


i Allow oa either of you personally, or of 
the profession through your. 





erosity, as at every 50 feet or “0 ? ; a barrel at wr a . Eli i aval ; A, . , oe oar 
stave wasdriven and inchaded in the 50 feet, the |<; .°. = ‘ata i Peas vik se 





of the | aak or! OA G3 4G 89 SF, Fiey “)) eee eae? ote ie cae _', - 
sea" ogi pp os . ste Hix . C.: 
. . 


t 





Be 


bars 


4? Kiel tk Alene SR Aa piety tn ndae, Uae TELM tbat Hes 


416 


MACADAM VS. CEDAR BLOCK. 
Mayor Harrison, of Chicago, is, it is well known, | 


a fanatical—and, it is said, not entirely disinter- | 
ested —admirer of macadam as a road A} 


few days ago he vetoed a by-law authorizing the | coal. 


ving of Ashland 


ENGINEERING NEWS. 
a the’ sill ‘ihe: eel Mr. Pond, 
no cmecoy' ot tes tach, en tae ael 


the . 

economy of fuel, is remurkable, showing 

of one ten of coal in three, or an 

power of 1144 

This will be appreciated : 


avenue with wooden | stated thet ordinary tubular boilers average, under 
is veto he directed the most favorable 


not more than 8 


———— 


circumstances, 
to the ad-| pounds of water to each pound of coal. Compact- | 


visability of ee 
made to pass the by-law over the veto, but it failed 
to receive the necessary two-thirds vote. 
rison was, at the late election, defeated, and he will 
retire from office at the end of the year. His 
about macadam are su by very 

few of his people. The Chicago 
**Mr, Harrison does not seem to make the dis- 
tinction which ought to be made between the 
various styles-of wooden blocks and the methods 
of apes them, There were many miles of pine 
block pavement laid during a number of years 
which were defective, both in material and in con- 
struction. The rapid decay of these white-pine 
pavements is not, however, a sufficient reason for 
abandoning the whole system of wooden blocks. 
It has been proved to be satisfactory in other cities, 
notably Detroit, where it has been in use eleven 
years. Cedar 
dati on constitute a very durable and economi- 
cal, as well as a smooth and noiseless pavement. 


To the extent that this cedar block has been used | terested in the Northern Pacific. Jay Cooke & Co. | the stock fell more than $1 a share and closed 
in Chicago, the test promises equally favorable | 80ld millions of dollars worth of bonds and stock | ferred at 


results. There are now in the city cedar block 
pavements that were laid six years , and, after 
enduring heavy travel, are still in quite good con- 
dition. They ought not to be classed with the 
pavements which were com lof wet, unsound 
pine in the first instance, and were hurriedly plant- 
ed in loose earth.” 

In the same journal a correspondent, who seems 
to know what he is talking about, says: 

‘*In order to keep a roadway made of this ma- 
cadam in any condition it must have continuous 
attention, and, while costing but little at first, it 
soon becomes an expensive pavement, owing to 
repeated repairing, From three years’ observation 
of this kind of pavement, I am led to think that 
its adoption on Ashland avenue, or upon any 
street in the city, would not meet with the public 
approval sought for, but that it would be produc- 
tive of censure well merited.” 

An overwhelming mass of evidence showing the 
complete failure of macadam on this continent 
could be easily adduced, The experience of 
Toronto alone is enough utterly tocondemn it. In 
Toronto we have spent more than $10,000,000 in 
macadamizing streets, which become seas of mud 
aftera few hours’ rain. Positively we should be 
better off at this day if one of Aladdin's genii would 
take up our macadam for usand drup it in Timbuc- 
too. onge street must have had a full million 
dollars worth of macadam put upon it. The road- 
way has been a wretched failure all through its 
history, and now it is to be paved with 
cedar blocks. It will actually cost the in- 
habitants thousands of dollars to get. rid 
of the macadam and put themselves in the 
favorable position they would occupy if there were 
only a dirt road to be dealt with. The contract 

rice of laying cedar blocks on Yonge street is 
1.19 per square yard, On Wellesley place, a dirt 
road,tit is 77 cents, on North Ontario, with a sand 
road bed, 69 cents"per yard. It isa pity we can- 
not sell our macadam in situ to Mayor Harrison.— 
The Globe. 
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A NEW STEAM BOILER. 


Some ee results in steam en ineering 
is 


have been accomplished at the works of the Provi- 
dence Steam Engine Co. by Mr. G. H. Pond, on 
his new tubular boiler. 


The boiler is fifty-horse power, and yet occupies ! 


but six feet square of space. All the parts in the 

box are put together without rivets, bolts or screws, 
and thus present a contixuous surface of seamless 
ae = several a — of wg, a re- 
por y inspectors and underwriters, ninet 
cent. are attributed to weaknesses in comme Nts 
evaporating power isso rapid and effective, that 
in twenty minutes after a fire had been started, 
the indicator showed thirty-five pounds pressure, 
and a few minutes later one hundred and fifty 
pounds were shown. 

By experiment it is demonstrated that in three 
irvn boxes, three feet square, set between walls 
like a bo ler, having a fire under the first, which 
passes over a bridge-wall under the second and 
third, as in ordinary tubular boiler setting, the 
first box evaporated 76 per cent., the second 18 
cent., and the third 6 per cent. of the water. e 
common tubular boiler has a fire at but one end 
which receives nearly all the heat, the te end 
being comparatively cool, as is seen by the box ex- 
periment, : 


Mr. Har- | ly 


me remarks : | 


An attempt was ness by economy of space is a greut feature in 


these boilers, but the economy in fuel is incom | 


more striking. Here the 
act that the nearer the fire the greater the heat, 
} is ee seen—but 3 per cent. of the whole boiler 
| is out of the fire space ! 

rem, Phe ceric ser, in Sas, best Se 
with it, great s consequen al 

| wonderful economy have boon dousonetrebed,; 

| desiderata with buyers of engines and boilers.— 
Providence Evening Bulletin. 


a 
NORTHERN PACIFIC CONTRACT. 
On last Friday the directors of the Northern 


Pacific entered into an arrangement with a syndi- 
cate composed of American and foreign 


i 


i 
: 


all | which will be 


i 


blocks laid upon a proper foun- by which it is expected that the road will com- | were slight. 


Dec. 4, 1880. 


form their west cage to the letter. The road has 
already gigantic work before them with 
great . A contract for 25,000 tons of stee! 
rails has been made and S are 
pear for 10,000 tons more. The lvania 
Com will furnish 10,000 tons and the 
Cleveland mills 15,000 tons. con- 
tracts were last week. It is probable that 
arrangements will be made with the Bethlehem 
to furnish 10,000 tons in the near future. 
contracted for will be sufficient 

point near Helena, Montana, 
m the end of the Missouri Divi- 
llowstone River, or 540 miles west 
the Missouri. The aim is to reach 
oe near Helena during the 1881. This 
ve a gap of but 500 miles in the main line, 
up, it is aeee 1883. The 

stock of the company took an u turn in an- 
ticipation of the con with syndicate, and 
it continued to advance until yesterday, when there 
was a marked decline toward the close of the day. 
On Tuesday of last week the preferred stock sold 
at 5514@553,;, common at 3053. On Thursday the 
referred was 5934, and the common 3214, On 

i the preferred advanced to 6414, and the 
common to . On Saturday the fluctuations 
esterday the market opened at 335, 


ae Seee ee 
[eae 

: 

4 


| pleted from Puget’s Sound to Lake Superior in| for common and 641¢ for the preferred, and this 


| three years. Hundreds of Pennsylvanians are in- 


to the people of this State, and these securities have 
been held in one shape or another th all the 
long and tedious rr of F poeaaataes 

yme years ago a scheme o 
proposed and accepted by the creditors of the road, 
but the directors have moved slowly though 
steadily in the construction of the cane At this 
time the road is built from the famous city of 

| Duluth. on Lake Superior, westward to the Little 

| Missouri River in Western Dakota. By the a 
ning of January the track will creep over the Mon- 
tana line to a point but a few miles east of Fort 
Keogh. On the western end of the line the Pend 
D’Oreille Division, running from Ainsworth, 
Washington Territory, to Lake Pend D’Oreille, in 
the northernmost corner of Idaho, will be com- 
pleted this year. The main work to be done is the 
completion of the link between Fort Keogh and 
Lake Pend D'Oreille. 

A line one hundred and thirty miles long from a 
point twenty miles scuth of Duluth, ane the 
southern shore of Lake Superior to Montreal River, 
will also be built, and Montreal River will be the 
eastern terminus of the road. Tiis point ison the 
boundary line between Wisconsinand the northern 
poninens of Michigan, in the midst of a great 
umbering region. It is a fine shipping port, and 
in this respect has many advantages over other 

ints on Lake Superior. This road is to be built 

or two reasons: First, to mney with the 
visions of the charter granted by Wisconsin, which 
makes it imperative that Montreal River be made 
the terminus; second, it will be remembered that 
the State made a grant of a ee of land to 
the road along this line. This is very heavily 
timbered with white pine, and is now quite valu- 
able. At Montreal River the Northern fic will 
be met by a Canadian railroad running through 
Canada, and westward over, the Michigan penin- 
sula. Duluth will still be used as a shipping port 
for grain and freight, and will by no means be 
abandoned by the commrny It 1s the northern 
terminus of the St. Paul & Duluth Railroad, and 
will always be a town of some importance. 

The contract with the syndicate is one of the 
largest financial transactions ever known in this 
country. It hasbeen know for some time that 
| several heavy capitalists and moneyed institutions 

have been ready to advance money for the com- 
letion of the Northern Pacific Road. George 
Pullman, the sleeping-car millionaire; D. O. 


their 
seriously considered. However, the estimates of 
the Chief Engineer showed that nearly $40,000,000 
Sirectorg: were waretllinn ty end Sip 
ectors: were un to en any nego- 
tee syntioane ak have agreed to ! 
e , who have 
thel As the tusating: Gf Ue diame 
elr oner. 8 e 
New York the offer was We consiaered 


speed 
tion, and the syndica 
fast as it is rod 
composing the 
nished to the pu 


i 
} 


ization was | 


At this time | thei 
furnish 


rice was maintained until late in the day when 
, pre- 
68@63814 and common at 8214@321;.— 
Philadelphia Press. 
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AN INCLINE RAILROAD IN SWITZERLAND. 


Foreign papers contain descriptions of an incline 
— Bree peo’ Pa Switzerland on - 
of t , many respects the 
new line is novel, and some datalin- pute of con- 
siderable interest. As on Mount Vesuvius, the 

are hauled by means of a rope runnin 

vtothed “mang and connecting the ascending an 
d ing vehicles, both running on the same 
trunk line. The funicular system is, however, 
supplemented by a rack line like that on the Righi, 
but in another t it differs from that Jine in 
that no mechanical power is employed in work- 
ing it. The motive power is furnished by water 
filled at the summit into a receiver fitted to 
the vehicles, the quantity taken being that 
necessary at any time to give a sufficient pre- 
ponderance in weight to the descending vehicle 
over that ascending, the water being emptied into 
the lake at the bottom of the mount. The line, 
and the stock and mode of working it, have been 
designed and constructed by Mr. Riggenbach of 
Righi fame, and was commenced just two years 
ago. The line commences at the “e of 
the steamboats on the lake of Brienz, and runs in 
y right line up to the hotel, situated at a 
1,134 feet and a height of 305 feet, the 
edison etapa toate Thence the 
e is straight until it reaches a crossing toward 
the middle of its h, where the two trains, as- 
cending and decending, cross each other by means 
of curves of 164 feet radii. The gauge is 3.28 feet. 
The station at the foot is 127 f above 
the steamboat pier, and reached by a 

or . and in a small 
a wagon 

are talferny. About half the Giessbach railway 
is carried on an iron uct of five spans, 
of 124 and supported on 


? 


on a min- 


the cross-gird These cross-gird- 

cinder and carry s. footway, Ou the Other part 
a y. e 

of the line the rails are carried on oak sleepers 


e the , and the | line 


exterior to 
Jor tte Se ee nay eng o 
are con w on 
are cut so as to leave a for the wheel flang: s. 
with interior 





ENGINEERING NEWS. 








: “*Lhave greater confidence 
I had in the Suez 
The Atlantic ap2 Pacific breezes will make | 
it the healthiest regien in the world. There are 
' xcavators mace which will excavate 300 
/cubic meters an hour. Everything re is 
e| ready to start the work. The co operation of Eng- 
| land alone will make the canal a fact.” 
,ex-| Lonpon, Nov. 27.—The News says: That the 
who can there Panama Canal, when completed, will be a great 
The , boon to shipping, is certain; that it will prove a 
— have six wheels, the front pair of which | profitable s tion for another twenty years is 
is to the axle and controlled by a brake, the doubtful. It is an excellent but premature work, 
rack line pinion being on the same axle. The | whic: would have been better for er by sub- 
other wheels are also fitted with brakes. Be- sidies from the governments interested. 
sides these brakes, which are operated by screws, The Times takes a similar view of the scheme. 
the draw-hcok supports a weighted lever. Solong The N. Y. Times defends Mr. Nimmo’s moderate 
as the hauling is on the rope the hook is | éstimates cf the value to commerce of the Panama | 
held up, but when the tension ceases, as by the| canal, and says: If the Treasury statistician is, 


rupture of the rope, the lever drops under the | correct, it will not pay for some time to come to | 
build a canal from the Atlantic to the Pacific, and 


weight and the hook immediately engages with the 
rack. The consists of five tresses of steel wire | until a presumably disinterested and certainly well- 
y of hemp ; it is capable of resisting informed person, like Nimmo, can be shown to be 


E 
: 
: 
8 








covering a 
without rupture a strain of twenty tons, which is in the wrong, the natural inference is that he is 
six times that which ought to be brought on it in| much nearer right than those who have evident , 
its work. The water used is collécted in a reser- | personal concern in getting up a canal company. 
voir at the top of the line from the Giessbach, and | 


_—_—_—— nl 68 > 00 ee — 





the , on reaching the top, stops close SEWAGE UTI TION. 

to the tank, so that the driver can fill the re- . tae * 

ceiver without quitting the platform. On reach-| An eminent firm of civil engineers in Edinburgh 
the bottom of the line the water is automati- 


recent the following letter, 
emptied. The wagons weighs six tons empty, | (‘rai o—- marge yg pean 


a. at most, nine tons with forty rs, An 
excess weight on the descending car of pe 1,28 
tons of water is required. The ascent or the de- 
seent occupies six minutes and the different 
manceuvres about four minutes, so that the trains 
may follow each other at ten-minute intervals. 
The velocity on the gradients is 3.28 feet per 
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NEW DREDGING MACHINERY. 


The latest thing in the dredger line, in San Fran- 
cisco, isa new steam d and levee builder, 
which is lying in the Channel street waters, at the 
southern end of the city. It is said to have a 


cane capacity than any machine of the 
Kind ever before 


constructed. It was built by the 
State Miners’ Iron Works for General Thos. 
S. Williams, and is to be used to cut a canal 
through Grand Island, 12 miles long and 25 feet 
deep, to carry off the surplus water of the Sacra- 
mento River. The earth raised willbe thrown on 
the banks on each side of the canal, and will form 
the levee. Seen at a distance it looks like a grain 
elevator, and consists of a scow 100 feet 
long by 80 feet wide, upon which the massive 
machinery and egy ee cetetien 
us CO of a heavy pro: 
over one end of the scow, around which revolves 
an endless chain, to which is attached 35 scoops 
that will hold 16 cubic feet, or about a ton of mud 


each. When worked to its utmost copay. it 
will dredge 4,000 yards in ten hours. e ladder 
h of 25 feet, and raise the 


describing the 
tinny system and its results : 
R Str: Weare favored with your letter, 
and gladly answer some, if not all, the questions 
you ee your egy : ie S 

‘1. The acreage of irrigated ground at Craigen- | 
oe "The bo lation draini th | 

2. pulation draining into the stream is 
fully = ; > a 

‘*3. Theaverage quantity of sewage app 
acre was till last year about 11,000 — dally, 
but the ee water supply been in- 
creased, and pi y 15,000 gallons would be more | 


» sewage is only applied to the land about 
once every three weeks in rotation, and it is also | 
used during the greater portion of each Winter as 
well as in Summer, 

‘** 5, The sewage is applied for several hours each 
time—depending on the nature of the soil—four to 
eight hours or so at a time. 

**6. The cost is infinitesimal com 
production, two or three men doing t 
of flooding the land. 

“7, The uce consists entirely of grass, which 
is sold in by public roup each Spring to the 
cow-feeders or dairymen, and is cut and carted 
away by them. 

“8. The average produce is 30 or 40 tons 
ere. and the price per acre varies from about 
to . 

“9. A great portion of the now ep mea- 
dows formerly consisted of stretches of land worth, 
perhaps, 10s, per acre. 

**10. I¢ is an error 
have done in nd, that only sandy stretches 











with the 
whole work 





will go down to a de é 
mud to a ht of 40 feet, from whence it is| are suitable for i tion ; as a rule, the better the 
dumped into a iron hi . Attached to this | soil the better the result obtained. 

is a new invention for throwing the earth! ‘‘11. The notion of the irrigated meadows creat- 
on the banks. It consists of an iron pipe 36 inches ing any nuisance of consequence, or being a source 
in diameter and 100 feet long, attac to Oa. e- of any ific disease, has long been abandoned 
per by a turn-table which its the d un by i 
swing from side to side when at work, w the| who have considered the subject, and by Dr. 
pipe remains sta . The : Littlejohn, medical officer of health for Edin- 
ets is dumped into the , and, after a fall =| ee 
12 feet, is shot through the iron pipe at the rateof | ‘‘ We shall be glad te go over the ground with 
1,500 feet a minute, on the banks. The machinery | your sanitary committee, or give them infor- 
is run by two 100 horse-power engines, and the | mation on the subject, shoul 
machinery, bel: ing Edinburgh for the ; 
mense Ww Irrigation, like overgining else, is a subject 
down through careful consideration in each case, 
swings as the ladder c its i 

the drodge will have cost about $40,000. 
in Francisco Scientific Press. 
——_— 6 Oe 
2 LESSEPS AND THE PANAMA CANAL, 


be 


_which were 5,000 francs, reach nearly 40,000 | 


aon 


BSE) ad 


to assume, as many seem to | Bit 


they think of visit- | 
There 
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are said to have shown 2-100 Icss phosphorus than 
the best rails made at Barrow-in-Furness, of the 
superior red hematite ore found there. 


Otome - 
HARBORS FROM WAVES. 





PROTECTING 





** Pouring oil on troubled waters,” is an old 
phrase, and there are many authentic instances of 
the value of oil in preventing the waves se 
over a vesselat sea. Some experiments with oi 
on waves were as at ee recently 
and were so successful that the proposal 
to lay oil on to the mouths of hashors by 
means of pipes, was discussed as a not very 
remote project. According to the Dundee 
Advertiser, ties filled with oil were sunk to 
the bottom of the Larbor in which the sea was 
breaking heavily. The oil was then released, and 
rising to the surface it exercised an immediate and 
magical effect in smoothing the troubled waters. 
Instead of the waves breaking, the sea became 
quite smooth and glassy-looking, and there was 
a visable softening down of the waves, which, in 
place.of being sharp-crested, were turned into long 
undulating seas. 

— > +0 > oe Se - 

The Supreme Court of Minnesota gives this legal 
definition of a newspaper : In the ordinary under- 
standing of the word, a newspaper is a publication 


| which usually contains, among other things, what 


is called the general news, the current news, or the 
news of the day, and nothing which does not usually 
contain such news, and is intended for general cir- 
culation, isa newspaper in the ordinary sense of 
the word. Such a newspaper is a publication 
adapted to the general fenders 


—ntl> 60-0 
FOREIGN INTELLIGENCE. 


seamen: Nov. ae a in i Rei motets 
says : geograp ons 0 Zz an 
Panama Canals render comparison difficult, but there 
seems to be good reason to hope that, with the develop- 
ment of North and South America, the dreams of the 
promoters of the Panama Canal may be realized. 

The cost of the Suez Canal was (according to a report 
on the Darien Canal by J Nimmo, Jr., of the Uni- 
ted States Bureau of 8 cs) $92,278,907. The re- 
— ear were $5,973,186, and the expenditure, 
including five cent. interest u the share capital, 
$5,415,542, lea a balance of $557,- 


India has 8,611 miles of railroad in operation, 1,918 
miles only being narrow gauge, and opened 695 miles of 
new year. The receipts for the sae — 








$56,160,000 and the net revenue $26,870,000. The 
number of carried was 43,144,000, and the 
tons of 7 ,000. The empioyés number 148,720, 


of whom 95.12 per cent. are natives, 2.34 per cent. East 


Indians and 2.54 per cent. Europeans. 
Russia a tes the advantage of a railroad grip 
on Asiatic ey, and is sti its resources to 
the Caucasus and rim the Black Sea with rail- 


The road which unites Tiflis, the capital of 
with Bahu, the Russian port on the n, 
lacks little of being connected with the railroad system of 
southeastern R by a branch lise crossing the Caa- 
casus at the Dariel pass. Batoum, the newly-acquired 
port on the Black sea, is to be united with Poti, the ter- 
‘oe Cioncinen ott te enews: Ove days? comes — 
ucasus, t five 8 
Moscow itself, and the Caucasus, whieh in all history 
has never been crossed by an invading army but twice, 
will interpose no barrier to the transport Russian 
troops southward. 





Owing to the low condition of the Delaware River the 


Chester City water-works are unable to supply thecity 
with water, and unless higher tides prevail a water 
famine will result. 


On last Monday a New York 
leak in a gas pipe with a lighted candle. He found it, 
The seriously injured himself and two others, 

iy. 
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in cases of fire. The fire 
busy fixing the hydrants, 
thirty-one, 
The Boston Water Board ts as asked that preliminary 
steps should be taken to build an additional dam and | the sanitary 
basin on the Sudbury on | ““srater-works question” is again before the 
of $5,000 to make the necessary surveys, a | oe enone that the $300,000 ox: | 
chase the real estate necessary bf mich dam and pended be to. new house, with an‘engine 
an be made. 000,000 gallons capacity daily, is being erected. 
Ata recent meeting of the Village Council of Park. | peers SOE ene 
ee ae nr pecial bill, to the village to | 
necessar ice of a spec ena’ ELECTRICITY. 
ceamarank walag-wor inserted in the Ontario Gazette. _,The Maxim electrie light is being tried in the Equit- | 
At the same mee contracts for brick sewers and | ®ble Building, this city. 
5,000 yards of pipe drains were let to ee tea Pi ee 
The Superintendent of the water-works in Altoona | tile Library, Phi 
ny: The water in the reservoir goes | expected in Loudon 
wn three-quarters of an inch in daytime and aaa | Cnereeey follow the tour around the 
Ines at git cae the peopl lt en Cyrus Field, of New York, 
eep m from freezing. Consequence The Brush electric one machine and 16 la 
water will be shat off at ni was introduced in the’ Pe Ivania Railroad shops in 
There are still serious fears otf awater famine at Altoona, Bev, 15. So far the Se eaeet aan 
Mengrter. N. H., Lake Massabisic, source of water bly be adopted ise calico ow 
ly, being lower than for many years. pS eee | OTTAWA, Ont, y Bow. 27.—The 
tee at ine lied from the company’s and Canadian 
voir, into which water is pum from the Merrimack | for an act of = 
River. Work is being done at the outlet of Lake Mas- for an ‘act of jcorporaa 
sabisic, deepening the channel so that the lake may: be | connecti 
still further drawn upon. which 


Serious fears are entertained that a severe water 
— threatens the rae of the section about Read- | off, this being Chief 

wae Streams, creeks and springs are very low, ond stroying the cable monopoly. The bill will iednonee 

lis are ugh, ta natn Lae oars, nine one shilling per word, 
every wD & e uy 
ley ‘a in similarly situated. |The Fail mill of the Reading The stockholders of the Eason a: ale 
ests egempelied to 7 want of ome company $180,000—making it in all 

throwing 809 men out of employment This increase is to pay for past expenses and to 

The Paterson (N. J mill has spent $15,000 | Mr. Edison in future The books were 
boring an artesian well thr 2,100 feet of red sand- at No. 8 Broad’street, on 
stone only to strike a stream of salt water. They think 
that a connection has been made with some u 
saline river directly connecting with the Atlantic ocean 
an inference which seems warranted by the taste aeat 
the water and by the fact that-it rose in the well to a! ang i 
height of nearly 2,000 feet, which would bring it about | gig with all its 
on a level with the surface of the sea. 15, 1880, we put up 

Advices from Philadelphia, state that the experts 24,000 ' miles 
who were employed by the city to test the fu |mcu of wre curs ds een 00 
nisbed by Cramp é& Boas at the Frankford W sub- | miles. As for new schemes, we expect bef 
mitted a report under date of Oct. 21, with the follow- | spring to have a new line to the Pacific coast. Haber 
ne Seley: Tha the pum engine at the Frank- | built east the southern division of the Central 
‘ord W a. contract either in | Pacific, which has been extended to El Paso. 
= or ~“—~ cnuieiie structural that 

irremediable, involving either the re- road J 

moval of che a steam cylinders or pumps, and that ~ 
engine at a reasonable expenditure can be brought to 
comply in both particulars.” 


a ult., the oveasion being the 


Gen pe to be ben pe with debilitating ony pure 
elements as to be absolutely unfit for use ; has | sanitary 
a dentasenct a 


of the city. The 


called Abbott Run. On a test of these 
ferent parts of the town, streams were Pp 
high and 200 feet horizontally. The citizens this country ti 
Providence are well pleased with the success of their pig York to Ch 


= eircui 
omat abody, Mass. a ditch grit « weiteh of four ttf e same time ; ny Nm poy fl as 
is is apes Bebhed from Spri Pond to the old reservoir, | bY the ti my this wire.” 
this there Swit probably flow a sufficient | 


—~$6-—— 
ti rate f inal section of the 
aun w aoe oe ae ee oar 0 aaa agree aay 
Eto a 


Cae is The sew y the Corliss — 
‘om was 

Seek aes omen Ae ALR Tee ao 

town that hours. 


port sub be prepared There wens renee important of 
mers J. benatie betove the on anesiaie nent citizens held Ere. Ne Nov. rv. 
Secmeriva we Ves rie sewerage, one of which, no 
will be adopted. Col. George E. ee Ir | co 
“eel ie mary eran 
is: 
vated by him im wader the airectin of E. 
Co. report a very | Of Chicago. Lieut. Gov. re for * 


t meeting has been held 
“gy Tere See, Kany of the hema tax-payers hae ae were 


lied for 790 families, 66 sto 
bo stables, at Semana 1 aapeaee manufactories a 


twenty or thirty other 
The Chapman Valve Serene 
full list of orders; their sho 
Sa concedes Lack Cetelion cfemais e uring | ree 
a Tease 
and The comaiier am = pro- | Oca Blodgett, of the Board of ae ‘=~ 
ducing a new style of hydrant for use in ae ae it It} peng e-em Soot Is of the iy owe S 
is furnished with independent valves for each outlet, | as follows the past senna: In ae eras 
thereby controlling the flow of water. The valves made District there re were 10 
by this company are now used exclusively ee 
Co., and 


In a Soran 


sacha an ace 


the west branch of the Nim- 
the pa: 


tae apie fa SE ee Rec 


was eae 
ee meek to i lar the 
from kitchen 

the sewer, w oi 

ere without 

the basins or sinks ; 


upon no i 
nee 
each 


BRIDGES. 
intone th the Eau Claire Bridge was fin- 


< eae gw on athe got dated the 26th 
a ae Sere ge hen teden en been built over the Zum. 
one Similar ones are to be built at 

ake ts 


w wooden bridge over 
Norman Coax: ferreting ew L. L, has been awarded 
to Mea. Swift Van Aiken, The entire cost of the 


—— -960--——— 


RAILROADS. 
The railroad cee to be made in Nashville, 
oP during the ter and Summer, will cost $500, - 


The Nova Scotian government see eas mt She 
sale of the’ railways built by the province 
miles in all. 

Work on contract No. 15 of the Canada Pacific Rail- 
way has been suspended for the Winter, by order of the 
Tinie acauaik 


Eastern Junction, Broad Sound Pier & Point 


e 
shiney (ila) Railroad ao @ capital of 


Vr B. C., Nov. wv. 26.— Raillwe engineers have 
cimenaend watts. at Port gay, Burrant Inlet, the 
western terminus of the 


“rama ae ‘ate are said 
build a wets 


Denver (Col.) eae have subscvibed Bh em, 000 , 000 


to build a narrow 
of the city Chupletdly encircling cate 


of the Erie Railroad for the first six 
Tega ed geod ova Oct: 1, are 
.000, or at the rate of 


000 per an- 

'y is threatened with at least three addi- 
railroads next Summer. vo eal 
. things, including three new caravan- 


Milwaukee & St. Paul Railroad Com- 
has about finished the survey for a line of road 
bageeee Seow ne Comet Bluffs, a distance of nearly 


lily 
i 


i 


: 


The Union Pre‘iic Railroad has reluctantl: 


of morepertinn 
Ni way de aoe 
regener Railay 
is now ready for business. 
Sah Has 45 athe et ey Comets Contes Ceutral Railway ex- 
has been 


ana inom to the 
vat will henceforth worked in connection 
the remainder of the 


"The englacrs of the, of the Napanee, Tamwort 
im- | Teonwovth, i cee is 28 
iudseuieds ek teenerk Oak 
Mr. Austin Corbin, President of the Manhattan Rail- 
it Co. has the 
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citizens of Dallas have subscribed $50,000. 
of the road southwest from Dallas has been 
construction will be begun at once. 


Eibty lb 
fl 


gq 


initiated in Berlin for holding 

history and haameel Saiecaand 
wa: 

the various systems of railway co. . . r 

with rolling stock and railway material of all descrip- 

ions. 


The contracts have been awarded for the construc- 
tion of the New Orleans Pacific Railroad from Shreve- 
ee ee hone Bayou and work 

been comn Four thousand tons of rails have 
been purchased. and will arrive at the mouth of the 
Mississippi before January 1. 

The chief contractors on the Cleveland, Canton, Co- 
shocton & Straitsville Railway, Messrs. Hanback and 
Cordrey, of Columbus, have not been pushing the work 
with sufficient vigor to satisfy the company, and they 
have been deprived of their contract. To a complica- 
bie the company have assumed direct control of the 
wo 


The new railways now under contract will increase 
the French lines from 13,790 to 24,855 miles. Most of 
the work is done under the superintendence of govern- 
ment agencies, and the lines will be managed under 


state supervision, but not at government expense. The 
freight 
Be ‘ 


oe 


riff is lower than in any other country except 


Accidents on the New York railroads last year cost 
the companies $234,082. The costs paid by the New 
York elevated road exceed those paid by any other sin- 

line in the State, except the New York Central & 


udson River and the Lake Shore & Srey Southern. 
$40,174, against $56,553 and $44,121 for each of 
the last two 


Col. St. John Boyle, President of the Louisville, New 
Albany & St. Louis Railroad, is in New York to com- 
the arran mts with capitalists bere for finish- 
-the road Indiana. Work wpon the road 
be commenced as early in the of 1881 as the 
wil gaat. aad the yond W be 


ef 


. Louis, Nov. 28.—Advices from 
Ha‘e, D. K. Tripp and A. F. Bennett, President, Vice- 
President and pany oe Se Chea arene oe Mexi- 
bers of the directory of the 
Dallas , at which ar- 


2 
z 


! 


IF 


| 


track in Ilinois, some 750 miles in length, will be of | 


' 
Mempuis, Tenn., Nov. 30.—At a meeting held this | 
afternoon between representatives from the cities of | 
Jefferson and Texarkana, Texas, and a committee of | 
the Memphis Cotton Exchange, with reference to the | 
building of a railroad to Memphis to connect with the 
Texas system of railroads either at Jefferson, Texar- 
kana, or some other point, it was resolved to build a/| 
road, and a sub-committee was appointed to have pre- | 
liminary surveys of the routes immediately. 

Mine Inspector Roy reports that a civil engineer and | 
party, a few days ago, while surveying for a connection | 
between the Spring ield Southern and Ohio and West | 





nia roads, from Coalton to McArthur, were met on | 
the of a Mr. Foster by that gentleman, and com- 
a to walk across the premises without running the | 

. Foster and his son eachhad a revolver, his wife | 
had an ax and his daughter a club. The land has four 
feet of coal under it.—Ohio State Journal, Nov. 27. 


A despatch from Lanark, Ill., states that the last spike 
on the Lanark extension of the Chicago, Milwaukee & 
St. Paul was driven on Friday... This completes the Chi- 
cago & Pacific from Chicago to a connection with the 
Western Union Branch of the Milwaukee & St. Paul to 
Lanark, and gives this company a direct through route 
from Ch Cedar Rapids and Rock Island, and 
also gives it a direct connection with the Ch 


Clinton, Dubuque & Minnesota, which it has lately 
The iad soil engi 

tests of 1 t-wheeled ight nes, 

as to which is ann sel for t service, 


which have been going on of late on the Bee Line, it is 
stated have not been so satisfactory as was desired; yet, 
all things considered, the Mogul engines are the more 
economical, especially where there are grades exceeding 
twenty-five feet to the mile, while it is conceded thet 
on a level road eight-wheeled engines will haul as wany 
cars as it is desirable to nave in one train, and therefore 
are best adapted to roads of light grade. 


The testimony before the Pacific Railroad Commission 
proves conclusively that Sir Charles Tupper deliberately 
wasted $214,765 of the public money when he granted 
the contract for section B to Frazer & Grant, of Halifax. 
No less than $150,000 had been by Morse & 
Co , on account of the tender of Andrews, Jones & Co., 
r- siete aa ; bee Bh aren sald ore nee t - 
com e wi ve been put up 
had Tupper waited two hours longer. He would not 
ae and awarded the contract to his Halifax 

e 


. 


Francisco, 

which is being constructed south in New Mexico to inter- 
sect the Southern Pacific, has now only about 20 milesof 
road to construct in order to effect a junction. 
Texas Pacific, which will meet the Sou Pacific at 

Paso, is completed 140 miles west of Fort Worth. It 
is expected that the entire line will be open toSan Fran- 
cisco early next year. : 
Articles of conan eeeen st 


the Ohio Railway Com- 


F 
‘ 


more out 

wee Sores ie oe as it comes, oe hae 

Another statement was fireman paid 
when throwing into the fire-box to 


The | was concluded, the 








named company’s road in the vicinity of Sheldun, in the 
northwestern corner of Iowa and from thence bearing 
northwest to Flandrau and from there to a connection 
with its Sioux Valley branch, timee miles east of Vol: . 
Watertown the company intend to extend the line 
to Fargo, giving them a connection with the Northen 
Pacific road at that point and another direct outlet to 
the Pacific Ocean. It also gives therm a good Wintr 
route from Chicago to the great Northwest, passing 
ot the rich coal regions of Lilinois and Iowa, sup 
y 
ch 





ing this section uf country with much needed aid 
eap fuel.—Dakota Gazette. 

The track of the Dakota Central Railroad is now la.d 
to Fort Pierre, and before many days trains will run 
through from Chicago to that place. It 1s ramored thet 
there will be two trains a day each way, the night 
trains baving Pullman palace sleeping cars attache: . 
And right here we cannot refrain from noting the r - 
markable celerity with which this road has been 
= through tov completion to the Missouri River 

year ago, in March last, the surveys were started 
from Tracy, Minn., and to-day we have 257 miles of 
road built and equipped in the most superb manner and 
forever attesting to the disti shina anoasiten abil. - 


ties an eng g skill of Mr. J. E. Blunt, the Chicf 
Engineer of the road, under whose direction and experi - 
enced mana, nt all this work has been accomplishec , 


with ‘the a of Messrs. Irish and Nicho . 
The route is one of the shortest and most direct that could 
be found. The bridges, culverts and road-bed are ail 
solidly. and substantially constructed. The ties and 
steel rails are of the best thronghout, and the station 
buildings are models of neatness and convenience. The 
Chicago and Northwestern company have neglected 
nothing to make the Dakota Central road a first-class 
one in every particular, and to render a-trip from Chi- 
cago to Pierre a luxurious one, and ove to be always 
pleasantly remembered.—Dakota Gazette. 


| The eres management of the New York, 
| Ontario & Western Railroad annonnce that the 88.500, 
| COO of assessments held by them will be spent in build- 
| ing a Jine from Weehawken to Cornwall along the west 
bank of the Hudson, and from there to Middletown, the 
present southern terminus of the road; in building ter- 
minal facilities at Oswego and Weehawken, and improv- 
ing the condition of the road already built, principally 
a7. toes the grades and straightening the track. 
» estimates for all this work have been made, and 
it is expected that the line from Weehawken io 
Oswego will be completed in about fifteen monthe, 
At a meeting of the directors. on the afternoon of the 
| lst, Gen. E. F. Winslow was appointed Chairman of the 


been | Construction Committee, and the plans submitted by 


Chief Engineer Katte were approved. It was agreed to 


io | let the work of construction along the whole line to the 


lowest bidders, and to bei 
committee was appointed, 
negotiations which are pen 
to h connections to the 


n the work immediately. A 
with power to conduct the 
with other lines relative 
est. When the business 
rer made up parcels of cer- 
tificates amounting to about 45,000 shares, which, it 
was announced, are to be sent to London, Paris, Frank; 
fort and Amsterdam to fill orders. 


The Legislature of Pennsylvania granted a charter 
several years ago to the Pennsylvania, the Philadelphia 
and Reading, and the elpbia, ee and 
Baltimore Railroads, authorizing them to id a junc- 

Philadelphia. Each company was to 
the cost, and the road was to belong to 
. either one to have ex 

of it, This chartre was 

of ipbia, and 
ng of the junction road was begun, 
the direction of the Pennsylvania Com- 

Three - miles and a half were constructed, 
bills rendered to the Philadelphia and 
and the ia, 
more roads, each of which paid 
cost. The Pennsylvania — 
ditional mile and a half, an 


y. 
and 





a 


The result ! 
Philadelphia and Reading,.and the Philadelphia, Wil- 
mington and Baltimore roads found themselves de- 

rived of the right of way over the only portion of the 
Siaction road — it eae ones e to them to 
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ENGINEERING NEWS. 


The rolling mill of the Philadelphia and Reading 
Coal and Iron Company, of Reading, Pa., was com- 
pelled to stop work last week, on account of the 
water supply having been exhausted. The same 
cause has stopped extensive manufacturies in 
Troy, N. ¥. 

STEEL Ratts.—Large transactions for delivery 


.| next year are reported, but quantities are with- 


arlington 

the improvement of their 

Kingston’ City Council is about to petition the 
Domivion Government for harbor improvements. 

The $7,000 a 
ford harbor is not 
for $28,000 more. ts 

Louisiana has built 3,000,000 cubic yards vees 
within the past three years at a cost of $590,000. Louisi- 
ana has paid for levee work since 1866 $11,316,578,20. 

Messrs. G. W. Foss and John Cullen, assistant United 
States neers, who have been making examinations 
about Lake in the interest of Mis- 
sissippi reservoir system, have suspended for 
the season. 


An en ing which started from i 
September 10 “survey” the Wabash Canal, to learn the 
practica! making a 

of : Joe feeder, 


Navigation on the Hudson River, for the present at 
. closed. Nine hundred boate are laid 
hich contain . All 


BUILDINGS 


Chicago Academy of Design will build an opera-house 
 acimenitinann of its size in this 

New Orleans ts in 

country pewaped ptm pplication Sov tant One is very 

Suck weeded in the Oreccont iby. 7 
capitalists will immediately begin 

of t Piao ‘hotel on the corte of Motions 

cveume Tweaty-teet etecet, to cost $500,000. 


wi 
new iron steamers, to be finished May 1, 1881, 
costing $1,500,000. ' 

Thirty-one thousand dollars left in bequests for a 
hospital. at Woonsocket has now increased to $66,000, 
and a committee has been appointed to procure a site on 
which to erect the 

The county court-house at St. Albans, Vt., which has 
already cost, $47,780 and will need $20 


capitol at 
capitol at Albany and the New York | n 


last because of fraud, 


for excavating 


held; the price in one case was $57.50 at mill. 
Extensive operations continue to be reported from 
various railroad companies, especially in the West. 

Pia Iron.—In Scotch Pig sales are reported of 
200 tons of Glengarnock, 125 tons of Carnbroe, 200 
tons of Coltness, and 100 tons of Gartsherrie ; all 
on private terms. Prices remain as follows: 
Eglinton, $21.50@$22; Carnbroe, $28@§24; Colt- 
ness, $24.50@§$25; Glengarnock, $23@$24; and 
Gartsherrie, $23.50@$24.50. 

American Pig is dull in demand, with priceslow 
and steady. The business done during the past 
week has been quite extensive, though in orders 
for rather small quantities. We quote as follows : 
Foundry No. 1, $25; Foundry No, 2, $21; Gray 
Forge, $20. 

The old rolling mill at Rockaway is being repaired 
by New York parties who intend waking iron. A 
large quantity of charcoal and ore is already on 
the premises, for the purpose of beginning business 
as soon as the necessary repairs are made. 

The Cape Ann Forge Works, of Gloucester, have 
just begun operations in a new shop, equipped 
with a new engine, boilers and other : 

It is stated that the Phoenix Iron Company, of 
Phosnixville, are making arrangements to build a 
new foundry in the rear of the lot on which the 
present one now stands. The new foundry will 
have all the modern appliances and be complete in 
every respect. 

The Vulcan Iron Works, of New Britain, have 
completed an addition to the foundry 100 by 55 
feet. 

OLD RalLs,—The market for Old Rails continues 
active, the demand being steady, with a decided 
inclination toward an increase in prices. The ag- 
gregate sales during the week amount to 4,700 
tons of Ts. at $26.50, on ground. We quote Ts, 
$26.50, and Double Heads, $28. 

MANUFACTURED [RoN.—Advices from iron cen- 
ters state that the mills are running their full 
capacity. 

The prices range as follows : 


OM. sickens’ é|: é » 
wo | ei BS BS Racha ci: Be a 


Suzet Inon.—The business still continues good, 
though it is not probable, owing to the lateness in 
the season, that it will continue much longer. 
Dealers are continually replenishing, while stocks 


held by manufacturers are rapidly decreasing. 
We quote as follows: 


‘08. 25 to 28 
STEEL.—But little change has occurred in the 


Pa | market during the past week, the demand being 


strong and steady. At Pittsburgh the best brands 
of Refined Cast Steel are quoted at 11@12c. We 


We quote: Charcoal Blooms, $65@§67.50 per 
ton of 2,464 lbs.; Run-out Anthracite, $57.50; 
Sunken Scrap Blooms, $52.50 per ton of 2,240 Ibs. ; 
and Northern Ore Blooms, $48@$50. 


SrrvcruRaL Iron.—This market, during the 


Angles, 2. 
Tees, 3.2c. 

From the Boston Commercial Bulletin we \earn 
that Daniel Cushing & Co., of Lowell, are making 


chester, N, H., comprising over 1,700 feet in all. 

Wrovent Iron Pirz.—aAs predicted last week, 
the continued cold weather has lessened the de- 
mand for Casing and Tubing in the oil producing 
regions. The mills continue fully employed. Ai 
a meeting of manufacturers, held at Pittsburgh 
last week, 14-inch Black Pipe was changed from 
104gc. to 1lc., and %-inch ditto, from 12i¢c. to 
181¢c. per foot. Discounts fixed at 65@671; per 
cent.; Boiler Tubes unchanged at 40 off. Oil Well 
Casing, 70c. per foot, net; ditto Tubing, 2ic. per 
foot, net. 

Oup Iron. —The prices for Old Iron remain as 
follows: Sheet iron steady at 60c. per cwt.; Turn- 
ings at 4¢c. per Ib.; No, 1 Wrought, from yard, at 
$26@$27. 

Lgap.—The season for Domestic is nearly. over, 
and as a consequence the market is very quiet. We 
quote Common 4.75@4.85c., and Refined 5c. 

Lead mining is at so low an ebb in England that 
an appeal is being made to leading mine owners to 
reduce the royalty. The lead mines are chiefly in 
Cumberland, and the men employed are conspicu- 
ous for good character and quiet industry. Many 
carry on small farms in addition to their work in 
the mines. 

CoprER.—During the past week sales have been 
made in Lake Superior of about 110,000 Ibs. at 
18%c., and 400,000 Ibs., to be delivered during the 
next four months, at 19c. 

Rates are as follows: Bottoms, 8ic.; Braziers, 
according to size, 28@84c.; Circles, 81@34c.; Seg- 


To the 


40.00 
Yard prices 50c. per M. higher, or, with delivery 
added, $2 per M. for Hard and $3 per M. for Front 


of any importance having occurred. Judging 
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SATURDAY, DECEMBER 11, 1880. 


“ REMARKS ON Hyprosratics,” No. 2, explaining 
in a very plain and elementary way two very im- 
portant hydrostatic propositions, is commended to 
the attention of such of our readers as are inter- 
ested in the subject. 





THE U.S. 8.8. ‘‘ Vandalia.” was constructed in 
1872 and 1878, at the Charlestown navy yard, of 
creosoted oak and pine timber. Live oak was used 
for her ribs, but all her planking, etc., about 650,- 
000 ft., was creosoted. The Government erected 
a plant for the purpose and the work was carried 
on under the charge of Mr. Ira Hayford, the inven- 
tor of the well-known Hayford process. She went 
to sea in 1876 for a three years’ voyage in the 
Mediteranean, and on her return, in 1879, she was 
thoroughly examined by Naval Constructor Sam- 
uel H. Pook; three hundred borings being made 
in different parts of the vessel without showing 
any signs of decay. The ‘‘ Vandalia” is now at 
the Brooklyn Navy Yard for a short visit, but needs 
no repairs on account of decay of her timber. 
When first built, the odor from the creosote was 
somewhat offensive, but now no odor is apparent, 
and the paint on her cabin and elsewhere is not 
discolored as at first. 

—_—_oe____——_ 

WE have received from Mr. Edward R. Andrews, 
proprietor of the Hayford Creosoting Works, a 
beautiful photograph taken from some sections of 
aspruce pile, which had been tested by exposure 
in water infested by the teredo, in Cape Fear 
River, below Wilmington, N.C. One block was 
creosoted and the other not treated. They were 
exposed one year and two days. The block which 
was not treated is about one-quarter its original 
size, and is eaten through and through by the 
teredo, while the creosoted block does not show 
the least sign of having been touched by that most 
destructive mollusk. 

_ This experiment adds one more proof of the now 
well-recognized fact, that creosoted timber is se- 
cure against injury by the teredo. Mr. Andrews 
will be glad to furnish, free of charge, on cars or 
boats, in New York or Boston, creosoted blocks of 
wood to any engineers who take an interest in the 
subject and would like to experiment for them- 


selves, Beg Cy sai a 


THE HUDSON RIVER TUNNEL. 


Since our last visit to the tunnel the brick-work 
in the caisson connecting the north and south 
tunnels with the shaft has been completed, with 
the exception of a small portion at the top. The 
bulk-head in the north tunnel has been partially 
removed from the upper portion, thus permitting 
the air to expel the water until it now rests at the 
level of the top of the arch at the heading. A 
minute examination of this revealed no sign of 













bolted. This pilot tunnel was constructed in a man- 
ner precisety similar to that by which the work was 
prosecuted in the large tunnel before the disaster, 
and has now reached a distance of sixteen feet 
from the side of the caisson. It will be understood 
that the compactness of the silt, which had been 
artificially thrown in decreased as the work ad- 
vanced, and to overcome this a piston was loosely 
fitted in the pilot. Tn this was placed a pipe three 
and one-half inches in diameter, through which 
silt could be forced. The piston-rod extended 
across the caisson to the opposite wall, where a 
motive power was furnished by two hydraulic 
jacks. By this system of ramming a suf- 
cient compactness was obtained at the head 
of the pilot. When the crib-work was 
reached it was found that the air would 
occasionally escape through the interstices 
between the loose filling. This escape precisely 
resembled the passage of water from an inverted 
bottle -except that the positions of the air and 
water were reversed—and was, consequently, in-| 
termittent. When these were small, the applica- 
tion of a ball of silt would stop the leak, and in 
large openings a bag of cement was forced when 
the air-pressure would hold it in position. 

One of these occurred on last Saturday after- 
noon, and the following report—emanating, we 
believe, from the Associated Press—appeared in 
the New York Sun of the 6th inst.: 


“A panic occurred at an early hour yesterday 
morning among the laborers employed in reconstruct- 
ing the broken connecting chamber of the Hudson 

ver Tunnel. A gang of eighteen men were engaged 
in repairing the entrance to the north tunnel, when 
they were startled by the peculiar Dyeing some pro- 

by an escape of air. The men, wit ——_ 
to ascertain the extent of their danger, threw down 
their tools and rushed in horror and confusion through 
the connecting chamber to the air-lock. S:2veral of them 
were thrown down and tram) upon in the excite- 
ment. One it is said, his arm dislocated. The 
leak was prom sy discovered and by one of the 
foremen. It is said that it was not at any time danger- 
ous. 


“The reporter visited the tunnel yesterday, but the | 
laborers either denied all knowledge of the occurrence 
or declined to make any statement. It is said that since 
the fatal collapse of connecting chamber in July, 
the men at work in the tunnel have been very nervous, 
and are easilyalarmed. Some of them before descend- 
ying their Ths tak of tdheiitine tee 

sa ers. o 
of ‘the structure is advancing rapidly 


To verify this our reporter visited the tunnel 
works, on Thursday, the 9th, and was informed 
that the above article was incorrect in every detail. 


A leak was discovered on Saturday afternoon, and 
after trying for one hourand a half to stop it the 
men quietly left the work until the next morning, 
when it was successfully checked. The reason for 
leaving was that Mr. Andersen had been on duty 
many hours’and was tired out, and rather than 
intrust the work to anyone else he left it until 
morning. As for reticence in regard to the work 
being done we have always found those in charge 
willing to impart information, which observation 
has invariably found correct. 

———_-_ +0 0+ 
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PERSONAL, 
General William B. Hazen has been appointed 


The Vulcan Iron Works, St. Louis, have elected 







any injury having been done by the flood. 

Those in charge knew that a great obstacle 
would be presented when the attempt was made to 
open the south tunnel, which, it will be remem- 
bered, had been completed but a short distance 
from the end of the connecting chamber. A few 
feet beyond this is the crib-work of the docks, 
through which the water has ebbed and flowed 
since the day of the accident. As matters stood 
no reliance could be placed upon compressed air, 
and that part of the tunnel immediately . behind 
the bulkhead was compactly filled with silt, as 
described in ENGINEERING News of November 13. 
pressure had been reached, a hole six feet in diame- 


Oliver Garrison as President, vice D. K. Ferguson, 


be the cause. Financially the works are said to be 
in excellent condition. 


The Denver Inter-Ocean says the difference be- 
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an imagmative man. He possesses much force of 
character, and clings to a project with great te- 
nacity. But for 1873 he would have been a very 
successful man, but he has never recovered from 
that year of ruin. He has not a hopeful disposi- 
tion, and at the time he went to Europe and the 
rumor spread abroad that his brain was softening, 
he was the victim of hypochrondria to a pitiable 
extent. Vanderbilt is not a natural railroad man. 
He has no genius for the business. With him it is 
simply an acquired knowledge that was made nec- 
essary by his father’s immense transactions. He 
fears Gould greatly, and this fear makes him very 
conservative. In railroad matters his word is 
utterly unreliable. The day before he sold the large 
block of New York Central stock, which caused so 
many rumors of new combinations, he denied pos- 
itively that he had any intention of disposing of a 
dollar's worth of Central. Gould is the master of 
them all. He is the master financial strategist 
living. He never builds because he knows it is 
dangerous. He waits until a corporation has in- 
volved itself through construction expenses, and 
then he forces down the stock, creates a panic 
among holders, and buys in. He is primarily a 
wrecker. The greatest bear on the market, his 
hug is fatal. Russell Sage is Gould's financial 
backer. He has more money than any of the 
syndicate. He was born in Troy and is a close, eco- 
nomical business man, who affects religion. Jim 
Keene was admitted to the original syndicate, but 
they squeezed him dry and threw him out. Keene 
was elected to the Pacific directory, but was only 
allowed to serve for a year. 
—__—9 +0 0+ 


RECENT FIELD BOOKS. 


THE FizLD ENGINEER; a Handy Book of Practice in 
the Survey, Location and Track-Work of Railroads: 
Containing a Large Collection of Rules and Tables, 

and Selected, Applicable to both the Standard 
and the Narrow Gauge, and prepared with Special 
Reference to the wants of The Young Engineer. By 
William Findlay Shunk, C. E. D. Van Nostrand, New 
York. 1880. 

FIELD ENGINEERING; a Hand-Book of the Theory and 
Practice of Railway oe Location and Con- 
struction ; designed for the Ciass-Room, Field and 
Office, and containi a large number of Useful 
Tables, Original and Belected. By Wm. H. Searlvs, 
C. E., Member American Societ: bo Engineers. 





John Wiley & Sons, New York. 


SECOND NOTICE. 

We should have mentioned, in speaking of the 
tables of these volumes last week, that Mr. Searles 
gives original tables to minutes of both logarith- 
mic and natural versed sines and external secants— 
an immense labor, and, so far as we know, the 
only tables of the kind in existence. They are far 
less valuable for field work, however, than they 
would be except for the tables of the same ele- 
ments for a 1° curve which Mr. Shunk gives, and, 
in part, Mr. Searles. We should also have men- 
tioned that Mr. Searles gives a full table of propor- 
tional parts with his six-place logarithms, to make 
it more convenient for use, but the bare fact that 
to do this adds 50 per cent. to the bulk of the table 
is sufficient evidence tliat six-place logarith: 1s are 
the most unsuited of all for practical use. Either 
seven or five-place are greatly to be preferred. We 
also find that we are not alone in this view. Both 
the New American Encyclopedia and the Encyclo- 
pedia Britannica object to them, and lament the 
fact that the logarithms are made unpopular by 
the habit of using more decimals than there is any 
possible need for. 

Mr. Searles is evidently an expert mathematician, 
and his “‘ Field Engineering” is a monument of 
patient industry, with many excellent points. We 
should advise every engineer, especially those who 
are fond of mathematics, for its own sake, or are 
a little weak therein, and wish to brush up—to 
procure it. But it is marred, and, we fear, ruined, 
as a popular book for its purpose by its too great 
mathematical diffuseness, or perhaps we should 


‘ter wes cut through the top of bulk-head, and|tbat Scott is nearly bankrupt, and that he feels|some of themi remarkably so, and a very large 
flanged plates two feet in width were put in and! that his life has been an utter failure: Scott is not! number are entirely new ; but in seeking for the 
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vretical completeness the author has filled his book an extreme case in practice, or at least one for 
with a great deal of mathematics, which is really which a foot and a third error would be of practi- 
of no practical use to the practical man, and is a cal moment ? : 

positive injury to the inexperienced student by di-| Mr. Searles has treated the subject. of turnouts, 
verting his attention from the thorough mastery as we said last week, on the correct principle that 
of what is really essential. This is a most danger-|the switch-rail constitutes in facta part of the 
ous vice into which numberless technical writers | turnout curve. As a matter of daily experience, 
have fallen. Some really level-headed, practical | every trackman will say that a turnout put in by 
man begins studying a particular subject and ex-| this rule (which makes the lead a little shorter) 
hausts it on every ramification. When he comes lines much the best and, in fact, .would line still 
to write it up he cannot bear to drop anything out | better to the eye if the lead were shorter yet. In- 


and therefore proceeds forthwith to defeat his on 
end. The most curious and absurd instance of this 
that we remember is Morris’ *‘ Easy Rules (!) for 
the Measurement of Earthwork.” Ellwood Morris 
was a good engineer, and doubtless measured 
quantities of earthwork in a sensible way; but his 
book—written in his later years—is nothing more 
than a series of mathematical puzzles as to how 
earthwork might, could, would or should be mea- 
sured with hardly one by which it ever has or 
ever will be measured. 

Mr. Searles’ book is not so bad as this by any 
means, but it is marred by the same vice very ex- 
tensively. Thus he gives 44 pages on compound 
curves against 16 in Henck. Mr. Shunk’s plain, 
business-like 13 pages are greatly superior to 
either. Asasingle instance, take ‘‘ to substitute 
a curve for a tangent connecting two curves.” Mr. 
Shunk gives one page to this, and Mr. Searles five, 
and Mr. Shunk’s is very much the best. Mr. 
Searles’ demonstration, indeed, is good drill for a 
student, and he has apparently had college use in 
mind in preparing his book, but, in this year of our 


asmuch as it also greatly simplifies the whole ques- 
tion by making the frog distance the same on tan- 
gents and on curves, we cannot approve at all of 
Mr. Shunk’s and Mr, Trautwine's method of com- 
bining all sorts of switch-rails and all sorts of frogs, 
and greatly prefer Mr. Searles’. But here also he 
has so embarassed the subject with minute mathe- 
matics as to destroy the simplicity of his method, 
and exact solutions are particularly out of place in 
discussing little short curves which, given one or 
two points, must of necessity be lined in by eye. 
This was unfortunate, for a discussion reduced, to 
its lowest terms would have been a real boon to 
many engineers. We may add that he is widely 
in error in saying that split or tongue switches are 
‘generally only used in yards or warehouses, where 
motion is always slow.” The very reverse is much 
more nearly true, They arein almost universal 
use in England, and in very wide use indeed in 
this country and on the continent for main-track 
switches, but are too costly for frequent use in 
yards, Mr. Shunk does not even speak of them. 
Mr. Shunk’s exposition of the theory and prac- 


Lord 1880, there is, in all conscienve, chance enough | tice of running simple curves leaves nothing 
for us to sharpen our wits on things that are ab-| to be desired, being substantially the same as 
solutely essential to master, without deliberately | Henck’s, with much better practical instructions. 
making things elaborate for the purpose. As 2n/| Mr. Searle’s is a prominent example of the vice of 
instance of the latter, we have a needed method | his book. He gives every conceivable method in 
given for the ready determination of the change in | full, but his additional methods have, in our judg- 
position of any station ona curve by change of | ment, no practical value, and simply. cumber the 


_ radius. Shunk gives nothing for this. The solu-| book. We never knew nor heard of a case where 


tion is 744 pages long, extremely neat, exactly cor-| they were needed. The instruction given for 
rect and consists of a discussion by the aid of the | handling the vernier—to set it anew at each transit 
calculus and analytical geometry of the valvoid | point so as to read 0 when turned to tangent is, 
curve with a page of auxiliary tables to adapt the | we are convinced from long experience, thoroughly 
final formulz for field use. Had Mr. Searles been | vicious and bad. The only true method is that 
disposed, however—as we must in candor say we | taught by Mr. Shunk—to keep on deflecting until 
think he is not—to look upor. approximations as/| in tangent at the P. T., the vernier reads the full 
proper and professional, he would probably, with his | angle of the curve. 
mathematical skill, have hit upon the following,| Mr. Shunk’s instructions for setting slope-stakes 
which, as it is of immense practical convenience | are almost infinitely better than Mr. Searles. The 
in numerous other ways for engineering field-work, | former begins with the homely remark, that “like 
we will give in full. swallowing this is more easily done than described,” 
Theorem.—Within the limits of practical | and gives as clear a description, we judge, as the 
field-work any number of curves of different radius | subject admits of. Mr. Searles gives a wrong im- 
from a common tangent-point deflect from their | pression in several respects as to the practical 
common tangent, and from each other, substan-| manner of procedure and is exclusively on the 
tially in accordance with the law of the parabola, x = x’ — 8 (y’ — y) plane. 
i. e., a8 the square of the distance from the P. C. Mr. Searles gives in addition to the field-book 
(Any mathematician will demonstrate this in ten or | proper of location formule, 27 pages to construc- 
fifteen lines. Then, quoting in substance from Mr. | tion, 22 pages to earthwork and 15 pages to the 


Searles)— 

150. Given: two curves (or one of a tangent) 
of the same length, n stations, but of a difference 
of degree D to determine the length O of a line join- 
ing their extremities. 

Formula: O=% n* D> 

(Length of demonstration necessary, about four lines. 
Then, taking Mr. Searles’ example)— 

“Given, a 4° curve of 800 feet, to finda curve 
from the same P. C. which shall shift the last sta- 
tion in about 55 feet.” Solution, by our formula: 

55=% 8*°D, whence D=}§=59'+ or in round 
numbers, 1° giving a 5° curve. 


“Fora 5° curve the true distance = 55.53 
“ For a 4°59’ curvethe true distance = 54.60 


theory of economy in grades and curves, and with 
respect to the latter it seems inevitable to continue 





is seriously erroneous. The subject is discusse:| 
throughout in purely mathematical language, and 
hence it is rather difficult to check off the suc- 
cessive steps understandingly, but as a final prac- 
tical result we reach, on page 34, a table of 
* Reciprocals of 7’,” 7’ having the interesting 
value of 
é (P- 00098" v’) 
P= Ft XELF 00 02 ~ wv *® 

Translated into plain English this table and 
formula simply gives us the decimal part of a 
train required per ton of paying load on various 
grades, and why could not the author say so and 
help the puzzled brain to keep the hang of the 
story? We dislike the sarcastic tone, but we pro- 
test that we have rarely seen a worse instance of 
mathematics run to seed. We have given some 
little attention to this general subject, and have 
certainly an average familiarity with mathemati- 
cal processes, yet it was only by the closest study 
that we could follow the argument and see where 
we were landing. What then must be the effect 
upon the utter neophyte searching after truth : 
Nothing, we fancy, but wondering awe at the in- 
tricacies of science, whereas had «x, y and z been 
left out and the plain facts and figures sub- 
stituted—all of them important to know and re- 
member—the process would have been no longer. 
The neophyte could have followed it understand- 
inly ; the author himself would then probably have 
found out that 7’ and facts are at variance 
with each other by from 40 to x0 
per cent. Thus we may deduct from the table 
that the ordinary American 8-wheel engines wilil 
haul only 25 carsof 18 tons each on a .3 grade, 19 
ona. grade and 1114 on a 52.8 foot grade—not 
very much over half the numberof considera- 
bly heavier cars that they actually do haul in their 
daily routine. It is, therefore, unnecessary for us 
to point out in detail that several of the premises 
are defective. 


Passing on by the statement that ‘‘the average 
engine-stage on American roads is not far from 75 
miles,” when it is certainly 100, and constantly 
growing longer, we come to a singular error of 
theory. Mr. Searles correctly reasons, in mathe- 
matical language, that the cost of doing the busi- 
ness, moving in the direction of heaviest traffic, 
say east, is that of moving all trains east and re- 
turning the empties west ; while the cost of return- 
ing such carsas get a load west, and that alone 
measures the cost of the westward traffic. He 
then proceeds to make the wholly false assuinption, 
that the reduction of ruling grade against either 
traffic, affects only that portion of the operating 
expenses thus allotted to it. A moment’s thought 
upon the plane of dollars and cents and concrete 
facts, will show the fallacy of this. Since the total 
number of cars and trains must be the same both 
ways, the de facto ruling grade, whatever and 
wherever it may be, fixes the length of all trains 
both ways, and, as that grade is reduced, conse- 
quently, all running expenses vary with it until 


fault-finding. The notes on earthwork imply that | the point is reached that the grade in the other 
it is always necessary to compute all solids by the | direction gives a harder pull, At this point all 


which proves this method ” more nearly correct | ment that “‘ several diferent systems of diagrams 


than the “ valvoid ” solution, the latter giving an | have been devised and published for 





even 5°. This, however, does not hold in all cases; | ¢atthwork, and are preferred by some engineers to 


prismoidal formula, whereas it is only important | yalue ceases of reducing grades going east, and is 
| when the end sections differ materially in 


that the equivalent level section method is_a 
and proper one, whereas in addition to 
tedious it always gives too small a solidity when | its full value and never ceases to have some value. 
the surface slope is not uniform; and that other-| Finally, at the close of the chapter, we have a four 
wise the mid-section should be computed directly | line article on the value of saving distance which 
by interpolation from the field-notes. So, at least, | may be construed in two or three ways, but, how- 
we understand Mr. Searles, and we cannot agree | ever, we construe it as. utterly erroneous, by from 
|withhim. He ends off, by-the-way, with the state- | 190 to 500 per cent. 


transferred bodily to the ruling grade going west. 
By Mr. Searles’ method and in Mr. Searles’ exam- 
ple, the reduction of a ruling grade never has 


We have been thus explicit and severe in point- 
ing out the errors of this chapter, both because the 
facts require it and because, as we said before, we 


thus Mr. Searles’ other example is a change from a | tables.” What other system has ever been pub- | jook upon it ar a conspicuous example of the abuse 
1° to a 234° curve at 12 stations from P.C. Our /lished than that of Mr. Wellington? We have | of mathematical processes to the confusion of both 


rough and ready rule gives 189 feet, while the | never heard of any. 


“valvoid” solution gives 187.65 feet, doubtless 


Finally, we are very sorry to say, that the chap- 


more hestly correct; but who ever heard of such! ter on theoretical economy of grades and curves 


than Mr. Searles, moredver, even without going to 
Germany where all are sinners ; and we suspect 
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that the “true inwardness” of it is a secret feeling | to 0.483 h, h being the head a m in feet. Let a din note 


that the mathematical dress is the only proper and 
dignified thing for an engineer to wear—a sort of 
symbol and mystery of the craft, like the doctor's 
dog-Latin for prescriptions and the lawyer's messu- 
ages and hereditaments. But ours ig a modern 
profession resting mainly upon knowledge of phys- 
ical laws—mathematics and lead pencils are merely 
our tools—and the dignified and proper course for 
a m9dern civilized man, however it may have been 
in the dark ages, is that which gives the shortest 
road to a clear understanding of all the necessary 
steps toa necessary end. In discussing physical 
and financial problems like these last spoken of, 
mathematics are at once ruled out of court by the 
fact that the mind is wholly unable to follow un- 
derstandingly, in that disguise, the train of physical 
and financial deductions on which the final conclu- 
sion really rests. We can follow the equations, 
but they leave absolutely no impression on the 
mind as to how it all comes about, and when we 
are through we have really learned nothing. In 
less degree this is also true of field-work formule. 
A railway survey is not a coast surysy in which | 
accuracy is an end in itself. Our object is simply 
to get a line at the lowest expedient cost over which 
a locomotive will run smoothly, and well, and 
mathematical minutiw beyond what is necessary 
to secure this end are more than thrown away, 
especially in a book for the young. 
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REMARKS ON HYDROSTATICS. 





BY H. E. LICKS. 





No. 2.—THE CENTER OF PRESSURE. 





Written for Engineering News. 





Suppose a box 1 foot wide, 2 feet long and 3 feet 
deep-to be filled with water, which, by virtue of its 
fluidity, presses against the sides, the ends, and the 
bottom thereof. On the bottom there is the pres- 
sure of 1X23 62.4, or 374 pounds, exactly equal, 
of course, to the weight of the water in the box. | 
On each of the sides there is the pressure 2x3 1.5 
62.4, or 562 pounds, and on each of the ends 
there is 3 X1.5X62.4, or 281. pounds. The 
pressure on the bottom of the box is vertical; those 
on the sides and ends horizontal: they tend to 
burst the box asunder. The horizontal pressures 
on the sides are entirely independent of the width 
of the box, and those on the ends likewise inde- 
pendent of its length. 

The center of pressure on a surface subjected to 
water pressure is a point at which a single force 
may be applied to exactly balance that pressure. 
There can be no question where this point is on 
the bottom of our box, for, since the head of water 
is there everywhere the same, the pressure per 
square inch is uniform, and hence the center of 
pressure coincides with the center of gravity at the 
popularly so-called middle point of the rectangle. 
Or, to use a different method of thinking, we may 
say that the center of pressure is at this middle 
point, because there can be no reason assigned 
why it should be elsewhere. 

But if we consider one of the sides or ends of 
the box the case is otherwise. At the water sur- 
face the pressure per square inch upon it is 
nothing, it increases as we descend and is greatest 
at the bottom of the box. Since a head of water 
of one foot gives a pressure of 0.433 pounds per 
square inch, it is easy to see that a head of two 
feet gives a pressure of 0.866, and one of three feet 
a pressure of 1.299 pounds per square inch. That 


the center of pressure, or point where a force can 
be applied to exactly balance these unit pressures, 
must be below the center of the sides or ends. 
Where is its exact position? 

Leta mbnin the figure represent one of the 
ends of the box, a being at the water level, and 6 at 
the bottom. The pressure per square inch on any 
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the left of the figure represent aside view of a mb 
n, and draw the perpendicular m k to represent 
the pressure per square inch on m n. Draw also 
at every other point on a b perpendiculars to rep- 
resent the corresponding pressures per square 
inch, the greatest pressure being at the bottom, 
1.299 pounds per square inch as shown by b I. 
These perpendiculars will form a triangle a bl, 
which exhibits graphically the law of the variation 
of the water pressure. Now if all these unit pres- 
sures are to be exactly balanced by a single force, 
that force must evidently be applied opposite the 
center of gravity of the triangle, and this, as every- 
body knows, is ata point such that a p equals 
twice pb. The center of pressure is hence at p, 





distant 2 feet below the top, or two-thirds of the 
depth of the box below the water level. 
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the head of water on the upper edge a, and 

| h, that on the lower edge b (a b need not as in the 
figure be vertical). Then, by exactly the same 
| reasoning as that just followed, it is easy to show 
| that the center of preasure is at a point p below the 
| upper edge, a distance 


; 
i 


hk, + 2 ty a 
h, +h, 3 
or, in other words, to find a p, multiply one-third 


of the 


ap= x 





length a b by the fraction ae 
Thus far the above numerical example, h, equals 
4 feet and h, equals 7 feet. Then the fraction is 
4+ 
4+ 7 
1.636 feet. 

Thus have been proved in a plain and elementary 

way two important hydrostatic propositions, which 
in the text books are usually demonstrated by 
means of the differential and integral calculus. 
The first proposition, of course, is but a particular 

case of the second. 


| 


or }}7, and ap is }fths of } feet, or 





CORRESPONDENCE. 


HOWE TRUSS SPLICE. 

C. E. W, D. is referred for an answer to his g ves- 
| tion in page 415 to Cleeman’s “ Railroad Engi- 
neer’s Practice,” page 56. 





LENTICULAR TRUSS. 


Geo. C. Power, C, E, Hudson, N. Y., wili find the 
Lenticular Truss treated of very fully in chapter 


And similarly on the sides of the box the|y o¢ « ghreve’s Bridges,” the only place where it 


center of pressure is on the middle vertical line 
at two-thirds of the depth of the box below the 
water level. And so on any rectangle subjected 
to water pressure, whether vertical or not, pro- 
vided only that one of its edges lies in the water 
surface, the center of pressure is at a point distant 





two-thirds of its length downwards from the 
upper edge. 

But suppose that the box be sunk four feet below 
the water surface, its sides being still vertical, and 
their upper edges parallel to the surface. Where 
is the center of pressure then located ? 

Draw, as before, the fignre, making a k equal to 
1.78, the number of pounds per square inch. pres- 
sure at a, and b-l equal to 2.03 the number of 
pounds per square-inch pressure at b, and similarly 
for the pressure at every other point on ab. Then 
the trapezoid, ab k I, represents graphically the 
law of the distribution of pressure on a b, and evi- 
dently a force to exactly equilibrate these unit 
pressures must be applied at p, opposite the center 
of gravity of the trapezoid. Now, the center of 
gravity of a whose side, a b, equals 3 
feet, and whose ends, a k and b I, are to each other 
in the ratio of 4 to 7, isat a point such that ap 
equals 0.555 times a 6; or, since a b is 3 feet, a p 
is 1.666 feet. This is the position of the center of 


is to be found that we know of. 
of the whole chapter. 


THE SHARPEST ALLOWABLE RAILROAD 
CURVE. 
Rio GRANDE EXTENSION COMPANY, } 
Engineering Department, 
San Juas, N. M., Nov. 26, 1880. | 
Epiror ENGINEERING NEWS : 

Will some one of your various correspondents in- 
form me of the sharpest allowable railroad curve 
from which a turn-out may be made on the out side 

I attempted to make such a turn-out from a 20° 
curve—3-foot gauge—but as the train approached 
the switch, from the entrance side, on the main 
line, the switch-rail proved insufficient to enforce 
traction, being held in place, for the greater part 
of its length by no other means than the switch- 
rod, and the wheel ran off between the rails of 
main line and sicing. 

I desire to know the sharpest curve known to be 
in use, from which a turn-out, on the outer side, is 
made. Also, if any other means than that of the 
ordinary switch-rod has ever been used to hold 
switch-rail in place. 8. E. R. 


WHAT “A READER” WANTS TO KNOW. 
New York, Dec. 6. 
Eprtor ENGINEERING NEWS : 

Your editorial article in ENGINEERING News of 
November 27th is in the right direction. The Sun 
says that everybody reads it (the Sun), for the rea- 
son, amongst others, that it gives, from day to day. 
a story of men and women who live and love, and 
hate and do various things. The sagacious Sun 
sees that men want to know the facts and to be 
left to draw their own conclusions. So your sure 
way to a wider popularity is to tell all you can of 
the actual doings of men. We want to know what 
engineers have done ; wherein they have succeeded 
or failed, and why. We want to know when and 
how Common Councilmen have been wise or fool- 
ish, corrupt or ble. We want to know 
all that is to be known of the habits and manners 
of contractors. We all know where to go for 
knowledge of the behavior of matter; but we find 
it difficult to learn enough of the behavior of 
men. Give us brief and accurate descriptions, 
with plenty of drawings, and we will make our 


It is the subject 


ov. 


pressure. 
horizontal line suchas m n is uniform and equal! ‘To -put this result into.a general form, let“h de-'formula: Only let mie suggest, in the interest of 
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accurate writing, that a section of the Jersey City | spector who visits the premises where waste has /| she authorizes a tax upon those who travel or carry 


reservoir is not a “‘ plan.” A READER. 


THE DEACON METER AND WASTE OF 
WATER IN BOSTON. 


On Nov. 29, water was sent from Chestnut Hill 
Reservoir to the city through the new 48-inch 
main, the final connection having been made on 
the previous day. The work of laying this main 
(16,800 feet long) has been in progress since June 
and has constantly employed about 200 men. Por- 
tions of the line were cut through ledge, and for 
about 800 feet the pipe rests on a pile foundation. 
The beneficial effect of the work is felt by an in- 
creased head of nine feet in the city. 

The 4,800 tons of pipe used were furnished by 
the Warren Foundry and Machine Company of 
Phillipsburg, N. J., and R. D, Wood & Co,, of 
Philadelphia. 

High-service works for the supply of the high 
lands of the East Boston district have been lately 
completed and put in operation. The water is 
raised from the low-service main to the reservoir 
and by means of a check valve, with a by-pass and 
safety valve, a pressure of 14 lbs. in excess of that 
due to the water in the reservoir is given to the 
district during the day hours. The pumping 
machinery consists of two Worthington compound 
high pressure pumps, each with a nominal capa- 
city of 500,000 gallons in 24 hours. They will, 
however, pump double that amount with perfect 
safety. The cost of pumps, boilers, engine house 
and chimney complete, was about $9,000. 

The artesian well near the Boston and Provi- 
dence depot has reached a depth of 1,670 ft., and is 
progressing at the rate of between three and four 
feet per day. 

Experiments are to be made in the Charlestown 
district with the Deacon Waste Water Meter, for 
the purpose of ascertaining the causes and amount 
of water waste. This meter was invented by G. 
F. Deacon, of Liverpool, Eng., and the wonderful 
results obtained by its use in that city have led to 
its adoption in Glasgow and other cities of Scot- 
land and England. In Liverpool, by its use, the 
consumption has been reduced from 81 to 15 gal- 
lons per head per day. (These figures do not 
include water used by large manufactories and for 
public and sanitary purposes, which is equivalent 
to about 7 gallons per day.) 

The method of detecting waste with this meter 
is as follows: The city is firs divided into dis- 
tricts, which can be supplied by a single four or 
six inch main, and on one of these pipes supplying 
a district is placed the meter. 

The Deacon meter differs from all others by re- 
cording on a diagram the rate of flow at each and 
every instant. It consists of a vertical cone-shaped 
cylinder, having its small end upward and contain- 
ing, within it, a horizontal disk of the same diam- 
eter as the small end of the cone, This disk is sus- 
pended by a fine wire, which passes through a small 
hole in the top of the chamber over a pulley, and 
supports a weight. This weight is so adjusted as 
to retain the disk at the top of the cone when the 
water is at rest. When water passes through the 
meter, the disk is pressed downward toward the 
bottom of the cone, its position depending upon 
the amount of water passing through the meter. 
By means of a pencil connected with the wire, the 
motions of the disk are recorded ona drum re- 
volving by clock-work once in twenty-four hours. 
One of these meters having been placed on a main 
supplying a district, diagrams are taken for a few 
days to observe the ordinary rate of consumption, 
then at midnight a night inspector begins, and by 
sounding the service-pipe stop-cocks, which are 
located under the sidewalk, asceftains if any 
water is being wasted, If so, the stop-cock is 
closed, the time, and the number of the house, 
noted. After passing through the district and 





closing all stop-cocks found wasting water, he re- ion 


turns and opens them. The report of this in- 
spector, being written out, is given to a day in- 
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been noted and ascertains the cause. At the same 
time the waste water meter is recording the con- 
sumption, and the diagram will indicate the 
amount of water wasted by each of the serice- 
pipes closed, the time the inspector commenced 
and finished his work, and the time at which each 
stop-cock was closed. By means of this system 
the time ot the day inspectors is occupied entirely 
in visiting premises where there is known to be 
waste, and the annoyance to the water takers is 
reduced to a minimum, 

Boston has within a few years expended over 
$5,000,000 in obtaining an additional supply of 
water from the Sudbury River, and has this year 
expended about $280,000 in laying a 48-inch main to 
bring the water from the Chestnut Hill reservoir 
to the city, but unless some means are taken to re- 
duce the enormous waste, large outlays will be re- 
quired for new storage reservoirs and high-service 
works within the next few years. The present 
consumption is about 87,500,000 gallons per day 
from the Cochituate and Mystic works combined, 
for a population of about 420,000, or about 90 gal- 
lons per head perday, During the past five yeurs 
the population has increased about 6 per cent., 
while the consumption of water has increased nearly 
40 per cent., the consumption of 1875 having been 
only 27,000,000 gallons per day. The extreme 
drouth of the present year has proved that immedi- 
ate steps must be taken to increase both the Sud- 
bury and Mystic supplies by the construction of 
additional storage reservoirs, At the present time 
Lake Cochituate is 7.6 feet below high-water mark, 
or 0.6 below the top of the conduit; the reservoirs on 
the Sudbury River contain but 650,000,000 gallons, 
or about one-third of their full capacity, and at 
Mystic Lake temporary pumps have been raising 
the water into the conduit since October 2, the 
lake at present being 4.4 feet below the top of the 
conduit, : 


RAILROADS PUBLIC PROPERTY. 


THE FRANCHISE OF THE CORPORATIONS LIMITED TO 
A RIGHT TO CHARGE EQUITABLE FARES SUFFI- 
CIENT FOR A FAIR PROFIT ON THE ACTUAL 
COST. 

Judge J. 8. Black has addressed a letter to the 

New York Chamber of Commerce in answer to an 


inquiry for his opinion or the legal regulation of 
railroads, of which the following are extracts : 
Railroad men misunderstand their situation. 
They believe or pretend to believe, that railways 
are the property of the companies authorized to 
run them, which isa error, and the parent 
of much false argument. A public 
not be private property, and a ra 
and built by the authority of the State for the pur- 
of commerce is as much a public highway as 
a turnpike road, canal or na river, Itisthe 
duty of the State to promote intercourse and trade, 
by making highways of the best sort through her 
territory. To this end she may take land and ma- 
terials, which is an exercise of the power of 
eminent domain, She can build a railway at her 
own expense, using the direct agency of own 
officers, and after it is built she can 
make it. free to all comers, or reim- 
burse the cost by special tax on individuals 
who are goannas use it. She can dele- 
gate the ng an e taxing powers to a corpor- 
ation ora nai person ; that is whet ths 
always does when she grants a railroad charter. 
But in either or any case the road 
State, and all the people have a t to use it upon 
oe wt te aan Tin cobporations whe tote 
ment of the proper tax. w ive 
pe eted habit of calling solotery veg iiee on 
of the railroads have no proprietary title, or 
claim to the roads ‘heamnivees, but yee taemee 
annexed to and exercisable thereon. are the 
agents of the State for the ‘ormance of a 
duty. If the franchise be forfeited or 
or if it expire by efflux of time, the State 
possession of the road and runs it 
employs a new agent.. The company cannot 
keep the road any more than an nye te Conan 
lector of a port can to 
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™m over it, But this tax must be reason- 
able, just, uniform, prescribed and fixed, so that 
ores citizen may know beforehand exactly how 
much he must pay, and so that when he pays or 
tenders the amount he will acquire an abso- 
lute and pe right to the use of the road. The 
amount of the tax, toll, or freight in any case is 
not a subject of in between the shipper and 
the corporation, but a thing to be settled, fixed, 
and prescribed by — cso alge the com- 
pany may w it pleases, the road is 
nota public highway; the public has no right in it 
at all, and the charter which authorizes the taking 
of land to build it is unconstitutional and void. 

But are not the franchises rey in which the 
comenny hasa vested right es! the privilege 
of taking a certain fixed, prescribed, uniform, rea- 
sonable rate of toll from all persons alike, accori- 
eee they a of the road, is a power 

e may, Ww upon any person, natural 
or artificial. But no lawful franchise to take 
toll on a public highway can exceed these limits. 
A charter that goes beyond this is void. Those 
companies will oppose any effort to bring them 
down to a reasonable rate with the argument that 
such reduction is a violation of the contract be- 
tween them and the State. But on the principle 
laid down by Judge Baldwin (1 Bald., 252)a charter 
is inoperative which authorizes a maximum of toll 
or fare so high that the company is able, without 
exceeding it, to exclude the people from using 
their own road, In the granger cases from 
Iowa and Wisconsin the bargain was that the 
companies might fix their own rates. But the 
Supreme Court of the United States held that a 
subsequent law to restrain them within reason- 
able limits was no violation of the origina] con- 
tract. This principle applies to a company whose 
maximum rate is eee high, because such 
arate is tically the same thing as no limitation 
at all. e conclusion that all the railroad corpo- 
rations in the country may be constitutionally re- 
strained to reasonable and just charges is 
a omen SS eeaeener i ee ae are not 
public ways. they owned the corpus of the 
road and used it in the business of a common car- 
rier, they might be compeiled to behave themselves 
— to all their customers and submit to any 

ation for the public The unanswerable 
opinion of Chief Justice Waite in Munn against 
ois (Otto 4, p. 118) settles that. 
ante reasonab eness of the freight —- - taxes 
it may —— upon any railway will depend 
on the running and repairing it and on 
the cost of construction. latter will, of course, 
a ee — in oe a for the 
to eno ve the corpor- 
ators a fair profit a the ‘ital they have actually 
invested. But many of t corporations have 
issued large amounts of stock and mortgage bonds, 
for which the holdérs have paid nothing or much 
less than their nominal value. Another way of en- 
larging their apparent dimensions is to water their 
stock under the of increasing their capital, 
while, in fact, additional shares are divided 
i without putting a new dollar 
into business. Of course nobody thinks that 
the real cost of the road is to be measured by the 
nominal amount of these bonds and shares, It is 
to tell how much 
to cost ; supposing the work to be 
nestly done and liberally paid for. i 
, you have the true basis of a calcula- 
- which will show how much the tolls ought to 


After dealing with the land-grant roads, which 
Judge Biack claims should have the cost of their 
roads estimated without reference to the public aid 
given them, he continues : 

If railroad corporations have the unlimited 
ee which ee ee all business a 

r mercy; agriculture, commerce, manufac- 
tures must what they choose to inflict. 
rob labor of the bread ee ond 
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thrown upon them after they get started. It is | 
the habit of the railroad companies to change | 
their rates of transportation often and sudden! 
and in. particular to make the charges ruinously | 
high without any notice at all. The farmers of | 
the great West have made a large crop of grain, | 
which they may sell at fair prices if they can | 
have it carried to the Eastern ports, even at the un- 
reasonably high freights of last Summer. But just 
now itis said that the railway companies have 
among themselves to raise the freight five 

cents per hundred weight, which is equal to an ex- 
roy ax upon the whole crop of probably $75,- 
; The farmers must submit to this highway 
robbery or else keep the products of their land to 
rot on their hands. They submit, of course, as all) 
other classes of industrious people submit to simi- 
lar impositions. Common justice imperatively re- 
quires that freights be fixed, sett!ed and prescribed 
by law, and that they be not changed at the mere 
will of the railroad companies. But the discrimi- 


odious feature. 
Judge Black then specifies a number of instances | 


of discriminating rates, and says: If the railways | 


*| THE 


ENGINEERING NEWS. 


ENGINEERS’ SOCIETIES, 


ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA. 








At the meeting on the 16th of November, in the 


preliminary business, President Metcalf stated that 
| at the next meeting Mr. Jacob Reese would read a 
—— upon "Basic Dephosphorizing Process; What 
is 


t?’ The committee which a:tended the Har- 


|risburg convention of engineers reported briefly 
| the work of the convention, 
'and Reese were appointed a committee to nomin- 
| ate officers for the ensuing year, to report at the 
| next meeting. 


Messrs. Metcalf, Gill 


BROWNSVILLE AVENUE 
Mr. Samuel Viescher was called upon to read a 


| paper upon “‘Sub-drainage and Retaining Walls.” 
| He said that he had not had time to prepare a 
| paper, but that he would deliver an oral address 
nations which make the rates unequal are the most , upon the subject. 
to a description of the work done by him on 
Brownsville 
| with the land slides there which cost the city so 
much money. 


It would be confined entirely 
avenue, South Side, in connection 


This avenue was commenced in 


belong to the people, then the rights of all citizens | 1873 and completed, so far as it has ever been 
are precisely equal, and all discriminations are un- | completed, in 1878, It commences at Carson street, 


lawful, Without reference to the public right of 


property, they are so shamefully imperious in their | 
general effect, and in their particular consequences, 


under the Panhandle Railroad bridge, and runs to 


Washington avenue on the hill, the upper term- 
inus being o*out 430 feet above the level of Carson 
street at the starting point. Of the general con- 


that no well governed State will endure them. | struction of the avenue he had no intention of 


The laws necessary for this purpose are not diffi- | 
cult to frame. I maintain that all the States have | 
a clear and indefeasible right to protect their | 
people against such wrongs, and to exercise the | 
power as a sacred duty. When that duty is 
properly performed the internal trade of each | 
State will cease to be enslaved and crippled, as it | 
isnow. Bat the commerce between the States 
will still be open to inequalities and liable to op- 
pression and plunder by transportation companies | 
unless the National Legislature does something to | 
save it. Congress has power ‘to regulate com- 
merce between the States.” Js it not strictly within 
the scope of that authority when it makes a law 
forbidding carriers through the State to fisheie, | 
impede or destroy the general trade of the coun-| 
try by extravagant and discriminating charges? | 
If that be not a regulation of interstate commerce, 
what would be? The power being conceded, an 
effectual mode of righting the wrongs now com- 
plained of can easily be devised. 


+e > oom 


THE WORLD'S FAIR SITE. 

A report was adopted the Executive Com- 
mittee of the World’s Fair Commission, on 
Wednesday, recommending the Inwood site 
for the Exhibition of 1883. The site con- 


tains 250 acres. The rt also gives the reasons 
way it is deemed advisable to withdraw the appli- 
cation for permission to use a part of Central Park 


for the Fair. 


Inwood Size—This site is bounded on the east | 


‘ 


| 


by the Harlem River and Heights, on the south by 
‘ort George, formerly Fort Clear View, on the 
southwest and west by Forts Washington, Nelson 
and Tryon, and on the north by Inwood Hill. It 
is what is more familiarly known as the Parade 
Ground, having at one e been selected by 
for. (tat berbose. Te etiitiae’ Woks Dyckeees 
or urpose. e m ckman 
street to e iiisidved Me Mabveone. atveue , and 
lies between Sherman avenue and the Harlem 
River, It contains about 250 acres, which are 
level or gently undulating. It is served with gas 
and water. It is 


eleven miles from the 





wal but undou would be should the 
drives to guitnhe-ueevey broad and 
. The use of the site is offered free of all 
paosane < ae oiuatae tie farene 
very: asa 
exhibition. “! 
within a few days to in- 
poms days 














t mpetent | constantly 
acca by teteea and 


speaking, but only of the land slides which oc- 
curred, and he desired the society te remember 
that he was not in charge of the work originally, 
but was the fifth and last engineer who was en- 
gaged. There were so many ¢lides that he could 
not speak of all, and he would confine his de:crip- 
tion to two, which he would denominate the upper 
and the lower slide. The upper slide was ata 
point about 4,000 feet from the Carson street end, 
and the lower slide about 2,000 feet. When Mr. 
Diescher took charge the avenue had been com- 
pleted once, graded and paved, before the slides, 
commenced. 


THE LOWER SLIDE 
oceurred at a ravine. above which, on the hillside, 


| at a distance of about three hundred feet, there 


was astone quarry. A retaining wall had been 
built below the Yoad bed, which remained firm, but 
the hillside above slid down upon the road. Before 
Mr. Diescher came a retaining wall had been built 
on the upper side of the road bed to retain the hill- 
side, but it had been found inadequate. Houses, 
trees and fences which had been standing on the 
hillside had slid down and disappeared. Work 
had then been commenced on a trench for an- 
other and heavier retaining wall above, but the 
tremendous force of the moving mass was such 
that the trench could not be completed. It 
was lined with four-inch plank, against which 
were 10X8 scantling, and braces of 
10x8 scantling were plac 
vals of two feet; yet these braces were 
some instances crushed in like paint brushes, and 


in others driven to the depth of an inch in the) 


side scantlin The attempt to lay the retaining 
wall was finally given up, and Mr. Diescher pro- 
ceeded to carry outasystem of drain 
off the water with which the hillside was per- 
meated, 
the location of these drains, which were dug on 
the hillside with much trouble, as they were fre- 
paapon'd stopped by injunctions from the owners of 
t nd. Some mo they would get = 
and find a rope stretched a plat of groun 
with a placard up, ‘ Notice ! This is the dead line! 
Anyone who crosses it will be shot.” On account 
of these difficulties he was obliged to abandon one 
of the lateral drains. But since the drains have 
completed the hillside has not moved an 
inch, The overflow well, intowhich the drains 
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Mr. Diescher dedcribed on the blackboard | 
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side below the road had been moved and wrecked, 
some of them being stood on their roofs, showing 
that the slide had a rolling motion. The com 

missioners for the improvement wanted Mr. 
Diescher to give them an estimate of the probable 
cost of repairs. He replied that it was impossible 
to give an estimate without making an examina 

tion ; he conld not tell from looking at the surface 
of the ground what it would cost. The Commis- 
sioners insisted on the estimate, as they were out 
of taoney, and without an estimate Mayor Mc- 
Carthy would not sign the bonds. He made a 
guess, supposing that the slide would certainly not 
extend to a greater depth than thirty feet. When 
they commenced work they found that instead of 
thirty feet the slide extended to a depth of seren 

five feet! and instead of 3,000 perches of stone 
9,000 were swallowed up! When he commenced 
the work of draining the slide, he found that water 
could be found at every depth, and it had to be 
drained from top to bottom. Mr. Diescher described 
the difficulties met with in this work, both the 
natural and those arising from lack of money 
caused by the refusal of the Comptroller and Mayor 
to issue more bonds. At length a tunnel 265 feet 
was constructed, and when the lower stone was 
removed, the water rushed through in such great 
quantity that the workmen had to abandon their 
tools and with difficulty saved themssives from 
drowning. 


WHAT MIGHT HAVE BEEN 


Had the true character of the ground been known 
at first, Mr. Diescher said, $150,000 could have been 
saved to the city in repairs alone, as over $200,000 
was expended in repairs, Jn Prussia an engineer 
must make a thorough examination of the ground 
when such work ia to be done, and not gucu at it. 
He must sink shafts and find out to a certainty. In 
Pittsburgh, where there are so many hills, and 
all the slopes have a northern exposure, thus being 
never dry, there should be a law, Mr. Diescher said, 
compelling a thorough examination whenever a 
new road is to be built. City councils should 
adopt such arule, It will not be long until Mt. 
Washington will need a new road up to it. No mat- 
| ver how it is built, if under the Penn avenue act or 

by private enterprise, if money is lost through ig- 
norance of the nature of the ground the city 
that much poorer, It is properto have a rule, so 
that no money will be squandered. 


After Mr. Diescher had taken his seat, Mr. Kent 
| said he would like to ask why it was that the land 
above the lower slide had remained there quietly 
for thousands of years, and then came down just 
when Pittsburgh was heavily in debt. And of the 
| upper slide, he wanted toknow why it stopped just 

above the P., V. & C. Railroad, and did not put it 
| to any expense. 

Mr. Diescher replied that the work on Browns- 

ville avenue no doubt overcame the equilibrium of 
ithe earth and started the slide. To the second 
| question all he could say was that slides were 
partial. 

City Engineer Dempster said it was a mistake to 
| suppose that the ground had not slid before Browns- 
ville avenue was built. The sliding had been going 
on for fifty years, of which there were indications 
on Manor street. The Commissioners of Browns- 
ville avenue endeavored to build the road eeounomi- 
cally. ‘The engineer was a young man and hadn't 
much stamina, and the retaining wall was buiit on 
}this loose, permeable earth, and of course it 
| couldn’t stand. Jt would doubtless have been dif- 
| ferent had a man like Mr. Diescher been in charge 
lat first. The same trouble of slides was experi- 
jenced on Fifth avenue; water from an old quarry 

premeated the earth. A retaining wall was built, 

| drained behind, and there was no further trouble. 
| The walls on Soho street slid three times becanse 
| the precaution of draining the ground had not 
| been taken. 


is 








FIFTY YEARS AGO. 


Mr. Jacob Reese—I differ with Mr. Dempster in 
to the nd moving fifty years ago. I 
ran over that hillside forty or a — age and I 
never observed any evidences of slides. think 
the was adjusted ages ago, and trees grew 
up. When the trees were cut down the water 
percolated through the pores ag oh the decayed 
roots, and from the quarry. Earth always as- 
sumes a shape it can stan * I hunted ee 
haws up there years , and it was very thickly 
caeenet with trees. After they were sastraren the 
land was ready to slide when the Brownsville ave- 
nue. men gave it the excuse. 


Mr. Reese then described the attempts of a couple 
ane to build houses the line of 
avenue and Forbes and the continued 

that the two ad 

. Reese would continue to 
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have trouble with their houses until the land is! were finally adopted and embodied in the report; ‘That appropriation for clerk hire and incidental] 
drained. of the convention, viz.: expenses for the ‘or General's offices should 
With some remarks by President Metcalf,thank-| ‘‘ Amend section 29 (of the act above named) so} be increased twenty-five to fifty per cent. of the 





ing Mr. Diescher for presenting a practical subject, | as to provide that the Commissioner of the present n, and that such increase would 
and recommending other members to follow the Land Office shall have only supervisory control of all | enable sa’ cers to have a much larger area sur- 
same line, the meeting adjourned. | surveys by general instruction, leaving all matters | veyed annually. 


~ 2o 


| of detail and administration to the Surveyor Gen- RAILROAD LIMITS. 


LIVERPOOL ENGINEERING SOCIETY. | 


At the usual fortnightly meeting of this society, 





held at the Royal Institution, Mr. A. Ross, Presi- | covered with thick undergrowth, or heavily tim- | that 


dent, in the chair, Mr. E. B. Ellington, of the 
Hydraulic Engineering Company, read a paper en- | 
titled ‘‘ The Hull Hydraulic Power Company and 
ae Pressure Water Supply.” Water power was | 
probably the first natural agent used by man, by | 
utilizing the flow of rivers. The hydraulic engine 
is the latest and most efficient machine for accu- 
mulating power. Water has also been used as a 
transmitter of power, and it is to Bramah and to 
Sir W. Armstrong that we owe our present posi- 
tion in regard to hydraulic power. The author 
claims to have demonstrated at Hull the feasibility 
of supplying the public with hydraulic power of 
the most improved type at a reasonable cost. The 
advantages of hydraulic machinery for lifting and 
hauling are : great s , safety, economy of space. 
perfection of control, simplicity of construction, 
small cost of repairs, no risk from fire, and, when 
i ed applied, it is a very inexpensive power. 

‘o secure all these results it is necessary to use a 
very high pressure, and the author considers 700 to 
800 pounds per square inch the most convenient 
for general use. ith a high pressure service in 
the streets hydraulic power is in every way superior 
to any other motive power for intermittent work. 
At Hull the usual charge for the water power is a | 
minimum of £20 per annum, the actual charge be- | 
ing regulated by meter at the rate of 4s. per 1,000} 
gallons. Theauthor then described the various types | 
of hydraulic machines made by the Hydraulic En- 
gineering Co., used at Hull, and gave various data 
as to the work actually done by the machinery, 
from which it appears that the cost to the users of 
the power is about 3s. 4d.for every ton lifted 50 feet. 
and the saving to the warehouse keepers is 2d. to 
6d. per ton, as compared with hand power, varying 
with the height of lift. In Hull thesystem has 
enabled rents to be obtained for upper floors form- 
erly empty, and the advant gained are highly 
appreciated by the csers of the power. The aver- 
age rate paid per 1,000 gallons at Hull is at present 
6s. 6d., owing to the effect of the minimum charge, 
but when the use of che power has become more 
general, the rate of 4s. will be sufficient. The 
actual cost of pumping will then not exceed 1s. per 
1,000 gallons, including all expenses; and a rate of 
4s. will yield a handsome return to the capital. 
The system is well adapted to other towns, and 
above all to Liverpool. Public hydraulic power 
will no doubt become the rule in every distributing 
center of trade, and the author looks forward to 
its speedy establishment in Liverpool. 

An unusually protracted discussion followed the 
reading of the r, and a vote of thanks was ac- 
corded to the author for his interesting paper. 

The paper was profusely illustrated with large 


diagrams. i 
A CONGRESS OF SURVEYORS. 





ACTION TAKEN AND LEGISLATION RECOMMENDED BY 
THE RECENT MEETING OF SURVEYORS GENERAL 
AT SALT LAKE CITY, UTAH—CHANGES SUGGESTED 
IN THE NEW AND OLD LAND LAWS—A SYSTEM OF 
CERTIFICATES OF DEPOSIT TO HASTEN SURVEYS. 





[Special Correspondence of the St. Paul Pioneer Press.| 


WasHineton, Nov. 12.—On the 6th day of Oc- 
tober last a convention of Surveyors General of 
Public Lands, called by the Secretary of the In- 
terior and the Cornmissioner ofghe General Land 
Office, convened at Salt Lake City, U.T. There 
were present: J. H. Stewart, Minnesota; H. Es- 

rseen, Dakota; Theo. Wagner, Cal.fornia; Al- 

tt Johnson, Colorado; R. H. Mason, Montana; 
George S. Smith, Nebraska; W. P. Chandler, 
Idaho: Jokn Wasson, Arizova; F. Salomon, Utah; 
A. J. Hatch, State Surveyor General for Nevada, 
proxy for E. 8. Davis; William McMicken, Wash- 
os Territory; J. C. Johnson. Oregon. Gen. J. 

asson, of Arizona, was chosen ‘as chairman of 
the convention, and A. 8S. Patterson Coeeeees: 
Secretary. A committee, consistmg of J. H. 
Stewart, F. Salomon and Theodore Wagner, were 
appointed to make suggestions to the convention 
relative to the act ‘‘ to provide for the survey and 
disposal of the public land of the United States,” | 


eral. 
** Add a section toread: The rates for surveys 
shall be as follows: Lands not mountainous or 


red, $8 per mile of section lines, $10 per mile of 
township lines, and $12 per mile for standard 
meridian and meander lines. ‘Lands without heavy 
timber or thick unde wth, or lands not moun- 
tainous, with such timber or undergrowth, $10; $14, 
and $16 for the respective lines named above. 
Land mountainousand heavy-timbered, orcovered 
with thick undergrowth, at such rates as the Sur- 
veyor General may recommend and the Commis- 
sioner of the General Land Office approve, not to ex- 
ceed $18 per mile for section lines, $24 for town- 
a lines, $28 for standard meridian and meander 

ines. 

** Add a section to read : Wherever special kinds 
of monuments are prescribed to be used in public 
surveys, the cost thereof may. with the approval 
of the Commissioner of the General Land Oftice, 
be paid for out of the general surveying appro- 
priation.” 

THE MINERAL LAND LAWS. 

Relative to the various question proposed by the 
commissioner of minerals of the convention, 
the committee reported substantially as follows : 

It is the sense of this convention that the 
mining laws of the United States as now existing, 
if faithfully and strictly carried out according to 
the circulars of instruction issued by the eral 
land office on June 10, 1872, and November 20, 1373, 
while susceptible of improvements, meet all or- 
dinary requirements. 

‘** That legislation is required providing for the 
compulsory survey of all unsurveyed mining loca- 
tions, made prior to the act approved May 10, 1872, 
within one year, and canceling and barring all such 
locations after‘such a time. 

“That better work can be secured under the 
present laws regulating public surveys, by measur- 
ing the maximum rates for difficult work, and by 
providing means for the rigid inspection of the 
work in the field. and that ten per centum of the 
amount expended in each district for surveys ought 
to be expended in inspection. and that petter and 
more accurate work will be secured thereby. 

‘“* That the public surveys are not extended as 
rapidly as demanded by the settlement of the coun- 
try, and that it is to the best interest of the govern- 
ment and the settlers that surveys should precede 
settlement instead of following it. 

‘* That base, standard and meridian lines should 
be run over Indian and military reservations, and 
that legislation is necessary for this purpose. 

‘*That each Surveyor General has the power, 
with the approval the Commissioner of the 
General Land Office, to set apart a proper portion 
of his surveying appropriation to pay the expenses 
of the necessary inspection in the field. 

‘* That in case of swamp land contests the evi- 
dence should not be reduced to writing, and the 
matter practically tried de nevo in 


general 
| land office upon such written evidence, but that the 


ofticers before whom the hearing is had, and who 
see the witne.ses, who have an opportunity to ob- 
serve their manner of testifying and can form some 
idea of the relative opportunity of the witnesses of 


knowing the matters ing which they testify, 
and can weigh their testimony in con jon with 
to that local- 


the particular circumstances applyi 

ity, should decide finally all daniel uestions of 
fact. If his action in this respect is to be reviewed 
at all, it should be upon bills ‘of exception, as in 
the courts. That the rectan sysiem of sur- 
veys is the best that can be dev “for the par- 
celling of the public lands; that in order to com- 
bine the accuracy with economy, it would 
be advisable to establish the base, standard and 
meridian lines by deputy surveyors, under the di- 
rection of the Surv: General, at a diem 
compensation, and all: towndhii and vision 
lines as new under the contract system. That by 
these means all possible errore would be confined 
within comparatively small s and that the 
surveys thus executed under aa 


different sys- 
tems would each o asa check upon the other, 
and this plan wi combine both all necessary ac- 


curacy and economy. 


ESTIMATES. 
‘That in the estimates for surveys under the 
ial deposit system ten per cent. should be 


submitted to Congress by the Public Land Com- | added to cover cost of examination in the field, and 


mission ; also to 


report upon a list of questions | that in the matter of deposits for office work, sta- 


submitted to the convention by the commissioner | tionery and incidental expenses in mining claims, 

and members of the convention. 
Among the most im 

the committee are 





the sum of $10 should be deposited 
t recommer dations of | ing claim, to cover the cost of examination in the 
following items, which | field. ; 


for each min- 


| of 


LANDS WITHIN 

“That every consideration demands the survey 

such lands as lie within the limits of failroad 
grants, es early as possible, not only for the reason 
the lands would thereby become subject to 
taxation, but also for the en rare © eae 
grant practically operates to withdraw all the lands 
from Eedaanenied as long as the land is unsurveyed, 
because the settler is unable to tell whether he is 
on land g to the railroad company or on 
public land. uncertainty operates injuriously 
to the best interests of the country, The early sur- 
vey of such ae should be were wa legisla- 
tion iri @ companies to make deposits, 
the United States farnubing equal amounts for 
their ion of said lands; also, providing that 
whenever the railroad companies aoe es pro- 
portion for the survey of such lands an equal 
amount shall be placed to the credit of the survey- 
ing appropriation out of the Treasury of the United 


“That the Commissioner of the General Land 
Office should have authority, upon the recommen- 
dation of the Surveyor General, to cause timber 
lands, when it may be advantageous or necessary, 
to be surveyed into forty-acre sub-divisions, which 
would greatly facilitate the detection of trespas-- 
sers thereon. The convention also recommend 
that section 62 of the act herein before referred to 
be amended as follows: ‘Lands classified in this 
act as lands may be surveyed into town- 
ships. Swamp and overflowed lands may be sur- 
veyed into townships and fractional townships, 
and meander lines surveyed when needed under 
the deposit law, ion application of the state 
agent. and the sub-divisions of such townships 
may be made by protraction upon the maps. Certi- 
ficates of. such deposit for such swamp lands sur- 
ree not be receivable in payment for any 
public lands of the United States. 

‘** That mineral monuments established as initial 
points for mineral surveys should be of uniform 
size,.and according toa ribed pattern, to be 
adopted under the direction of the Commissioner 
of the General Land Office, and such monuments 
should be paid for out of the appropriation for 

blic surveys. That in surveying districts, when 

he public reas not extend into the mining 
districts, and w consequently mineral monu- 
ments are established, by which to fix the locus of 
the several mining claims, said mineral monu- 
ments should be connected by triangulation or 
otherwise, and that for said sufficient ap- 
propriation be made by Congres3, based upon the 
estimates of thy ve surveyors general. 

“That while the a tion by Congress for 
the survey of the public lands be continued, every 
possible facility should be afforded for the survey 
of lands the spacial deposit system, and that 
its provisions be extended to all persons who may 
be entitled to enter lands under any law of th:- 
United States, and that while it is desirable to con- 
tinue public surveys under the deposit system, it 
would not be wise policy to adopt it as the only 


method. 

* That if desires to get rid of the expense 
of maintaining the offices of surveyors ral, at 
the earliest possible moment, by completing the 


surveys at once in all the districts, it could easily 
be done by are renee of deposit issued for 
the survey of public lands 

lands not 








Dro. 11, 1880 EERING NEWS. 





ENGIN 








official survey of an adverse mining claim, it is | sive ranches, or roam over a large expanse of pub- | 
the sense of this convention that an adverse | lic land, virtually now owned by the ranchero, | 
claimant should not be compelled to have such| under mutual agreement between himself and | 
survey executed by a United States officer, and | other herdsmen, the rights of the general public in | 
that United States deputy surveyors should be | and to the land so occupied being entirely ignored. | 
prohibited i) regulation of the Commissioner of | The most radical cha advocated by the con-| 
the General Land Office. and if necessary by law, | vention is that embodied in the proposition to have 
the exercise of official powers; except in cases | all surveying done (in certain contingencies) under 
where a full report thereof must be made to the | the > pean eposit system, and make all survey 
al United States surveyor general. | certificates of deposit a legal tender for any and all 
“That all appropriations for the survey of the | lands not otherwise disposed of, 
blic lands should be made available immediately, | This is virtually a provision to sell at private en- 
instead of, as has been the usual custom hereto-! try during every year enough lands to pay for the | 
fore, at the commencement of each fiscal year. surveying done during such year. 
** That it is the duty of the Commissioner of the The special d+ posit s stem referred to is that au- | 
General Land Office to send a government agent to | thorized by Sec ions 2,401, 2,402 and 2,403 of the 
examine all swamp land grants where patent has | revised statutes of the United States. Said law 
_not heen issued, to select and take proof upon the | was enacted simply for the accommodation of set- | 
game, in conjunction with the State agent; and | tlers upon unsurveye! public lands. who might de- | 
we urgently recommend that Congress a:ake an sire their lands surveyed in advance of the regular 
appropriation to defray the expenses of such | progress of public surveys, and provides in effect | 
examination, in such districts wherein it may be | that such settlers may deposit the probable cost of | 
the duty of the Surveyor General to decide upon | survey, etc., in a prope * United States depository, | 
the character of the fand in question. That all | and that such deposit shall be deemed an appropria- | 
roceedings nec to procure title to mineral | tion for making such survey; also, that the certifi- | 
nds from the original location to patent should | cate of deposit issued to the settler for such deposit | 
be had exclusively under the Uni States laws | shall be received in payment for public lands, 
and regulations, and that they should provide that which may be « ubject to sale under the pre-emption 
the notice of location of missing claims should be | and homestead (commuted) laws. 


recorded -§ the county recorder in the county!  [ will be readily seen that so wide a departure 
records of the proper county. ‘from the existing system as is proposed 
| convention, namely, to receive such certificates of 


SALE OF PUBLIC LANDS. — rs 
* That although the matter of the sale and dis- | deposit in payment of any and all classes of public 


ray of the public lands has not heen presented to 
his convent:on, yet, as all matters pertaining to 
the public lands are of interest to the members 
thereof, they desire to respectfully submit the fol- 
eee suggestions Ss eee by Congress : 
* That pasturage lands shou leased in lurge. ; 
Noe for aterm of ten ar and at a proper | ou public 
renta ‘+r annum, to parties desiring to use the , ; : 
same for grazing ‘purposes ; that said leases should = — entirely at eae with ce” — 
contain a cla‘ise ‘permitting all qualified parties to “@" a and one that the " people” wou 
make horhestead and mineral entries and State | "°t- | fear, give countenance to. 
selections within the limits of the land embraced | 
in such leases, and that, at the expiration of such | 
leases, the parties holding same shall have the right | 
to purchase all that portion of land upon which no | 
= al. cr Tegal anenamingenr sie @ price to be | 
jaw.” 





lands om 
| objection from the fact that it would be extremel 
| difficult to guard against the formation of land 
| syndicates throughout the West, who would advance 
| money to settlers for surveys, and in return receive 


= to purchase the very 


the work of the convention, and thinks that the 
interchange of opinions among the surveyors gen- 
eral will result in a more uniform system of ad- 
ministering their duties, and lead to improvements 
* * methods” within yo Tagged which ne com- 
On the last day of the convention the following °° greater acouracy with economy, a Bow 
resolution was unani : "s | existe, Dakota. 
ss a en t 7 of - convention | Se eee nee anne sna ne 

are due and are hereby tendered to the Hon. J. A. LLA Osc 
Williamson, Commissioner of the General Land | ——_ eee Seem 
Office, as first in the history of this country to in- 


augurate the idea of queen the surveyors| In military manceuvres on a large scale, one of 
general for advice or counse ing pro | the prin causes which prevent the understand- 
or needed changes in matters with which they are | ing of the development and result of a tactical op- 





practically familiar, the local administration of | eration is the difficulty experienced by troops of 
which is in their hands. the one side in distinguishing the direction in 
“That this act, showing a desire upon the part | which the artillery of the other isaimed, To meet 


| amount. 


| canal 





by the| 





to entry, would be open to serious | 





the certificates of deposit,.with which they would | 
choicest | Ment. nae 
nds in large quantities, which would | Closed on Thursday. 


Commissioner Williamson is well pleased with | the Chairmanshi 


| to be offered to R. W. Thompson, that committee 
| expresses the understanding that whenever that 


| 
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THE PANAMA CANAL. 
New York, Dec. 5.—The special American com- 

mittee for placing the Panama Canal Company’s 

shares Monel the following statement yesterday: 

** The Panama Canal subscriptions promise to be 
very large in Europe. Cable advices to-day report 
that a premium of 25f. was bid for full allotments, 
the impression on the other side being that sub- 
scriptions will be several times the authorized 
Here subscriptions are already coming 
in, and there is every indication that a large 
amount will be taken in the United States. The 
will bear the same important rela- 
tion to American commerce that the Suez Canal 
does to that of Europe, and it is calculated of the 
money to be expended in its construction at least 
$50,000 will be spent in thiscountry for machinery, 
food for army of laborers to be employed and other 


urposes. 

It is stated that subscriptions to Panama Canal 
stock amounting to $3,600,000 were taken by the 
American company on the 7th. Subscriptions have 
been opened at San Francisco. 


Lonpvon, Dec, 6.—A despatch from Paris to the 
Standard states that the Panama Canal subscrip- 
tion is said to be more than covered already. 


San Francisco, Dec. 7.—Subscription books for 
the De Lesseps canal were opened at the Anglo- 
Californian k yesterday. A few small subscrip- 
tions were received. 


The special American committee of the Pana- 
ma Canal scheme report that they bave receired 
advices from Paris to the effect that the subscrip- 
tions to the shares abroad have been a com- 
plete success, exceeding the total amount of 
shares offered, so that a considerable reduction 
will be made to the subscribers in the allot- 
The subscriptions in this city and abroad 
The exact amount received 
by the committee here could not be obtained at 
the close of banking hours; it exceeds $8,000,000. 
Relative to foreign despatches to the effect that 
of the American Committee is 


chairmanship is offered to R, W. Thompson, act- 
ing Secretary of the United States Navy, by duly 
authorized persons, he will not hesitate to ac- 
cept it, 


| Lonpon, Dec. 10, 1880.—The Standard’s corres- 


| pondent at Madrid says: ‘The subscription for 
nama Canal stock has been very st ‘ 
Thirty-five thousand shares were demanded here in 
two liom and 15,000 were subscribed for in the 
provinces. Most Spaniards believe the opening of 
the Isthmus of Panama will benefit their colonies 
in the West Indies.” A aoueoes to the News from 
Alexandria says there have been very few subscrip- 
tions for Panama Canal sares there. 


The Hon. Richard W. Thompson, Secretary of 


of our superiors to avail themselves of our ex- | this 
perience and to consider the needs and claims of 
our respective offices and the people of the dis- 
tricts to which we are appointed, in connection | 
with the best interest of. the country at 


deserving of our aie and that of the people 


is | and the t 


Ity the Bellati-Chiodo helioscope has | the Navy, has bees. offered and will probably ac- 
been introduced in Italy. A reflector, mounted on cept the chairm:snship of the company organized 
a small frame, is directed so as to throw a beam of | by M. de Lesseps for constructing a ship canal 
solar rays on the point aimed at by the artillery, | sorongh the Isthmus of Darien. M. de Lesseps 

fired on may thus be enabled cahabe could pot have given a more convincing proof 
the tactical formation best suited to the effects the | that his great enterprise is not intended to be hos 








of our respective districts, whose interests we have | fire might be expected to produce. A subsidiary | tile to American interests nor to wound our na- 
endeavored to represent.” reflector is used when the solar rays do not strike | tional pride or susceptibilities. 

It will be observed that in cases of swamp land | the chief reflector directly. The apparatus can} M. de Lesseps has eign babies, and he is now 
stead of the recommendation Of the cononitiee | 0 ees tecee cree  godmotter, ad = godfatioes hes been found ia toe 

ittee, -- —— Racine aes | mo’ 3 i 

the resolution providing for the services of a Go| Tue Trans SanaRa RaiLway.—On his return | Bi of Panama. M. de Lesseps is in the habit 
ernment agent, in mers men with a State agent, | ¢ Marseilles, the chief of the Trans-Sahara Rail-| °f t@king seven of these babies out every day in a 
to e testimony and examine the c of | wa: expedition, Col. Flatters, reported the practic- pony poe The Paris Gaulois devotes an arti 
the land. I think. however. that the recommenda- | *}i}j of a route of atout 200 kilomet h of | Cle Of nearly two columns to these interesting 
tion of the committee, if enacted into a law and | 7 24° north latitude. The ‘ition fo of | tacts, 
applied only to homestead and pti cases, | Pi Gola. eee eee ++ eo -— 
would wok incalculable benefit to the settlers | * meet mente ie sey Sageivetlny i-mate 
undée thous Iéws.’ and rid the Gerieral Land Office of three days without it, and in the course of the ex- WHAT FREIGHT CARS CARRY. 


immense amount of labor nuw imposed u 








+4 


Fe Ee, 


It is but a few years since ten tons, or 20,000 Ibs. 
were considered the maximum load for a freight 
car, but the figures of the Western W. ing Asso- 
ciation show a remarkable increase in thi 





—, 








- manent population, this city is necessarily the 
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NEW AMERICAN OCEAN CABLES. 





I am now enabled to inform you that Siemens 
Brothers have undertaken to construct and lay 
with the cable steamship Faraday, which belongs 
to them, two mew and complete Atlantic cables of 
the finest quality, from Penzance, at the 
western end of Cornwall, to Whitehead, in Nova 
Scotia, touching at Sable Island. 


AN AMERICAN COMPANY IN CONTROL, 


These cables will be connected with the Jand sys- 
tem of the American Union Telegraph Company, 
and they will be entirely controlled by American 
eitiz:ns. The price to be paid for the two cables 
laid down and completed will be rather under than 
ever £1,500,000 sterling, and work will be begun 
on them immediately, | 

(The sum for which these new cables can be constructed 
shows how vast have been the improvements recently 
made in the whole business of telegraph and cable con- 
struction. The capital stock of the Anglo-American 
Company amounts to £7,000,000, or $35,000,000; that , 
of the French Company to £3,000,000, or $15,000,000, | 
and that of the Direct Cable Company, we believe, to | 
£2,000,000, or $10,000,000. As these three companies 
are run practically as ove and unde: one head, it follows 
that the new American Cable Company will enter the 
field of competition against its elder rivals with greatly | 
improved cables and with a capital representing at the 
most net more than one-sixth that of the combined com- 
panies. | 
THE ENGLISH GOVERNMENT TELEGRAPH AND EDISON. 

The action begun by the government to restrain 
the use of Mr. Edison's telephone im this country 
as being an infringement upon the rights of the 
government telephone is regarded with general 
regret and disappointment, 


THE DISADVANTAGES OF A GOVERNMENT MONOPOLY. 


The government has spent ten millions and a 
half of pounds sterling in buying out the various 
telegraph companies, on the ground that it would 
give the country a better telegraph service, and 
now the country sees it attempting to maintain’as 
a monopoly the systeins which it uses, The people 
feel that this is not at all to the interest of the pub- 
lic. British ministries have too often discouraged 
important and valuable inventions, and left too 
many inventors to die of starvation or in exile, 
and public opinion is decidedly hostile to the con- 


tinuance of . this sort of thing. The course of the 


government towards Edison and his representa- 
tives strengthens the oe which has always 
opposed putting the telegraph lines under govern- 
ment control and making government master of 
the wholé business. The rival private companies, 
it is now seen, served the public better. They 
would have assisted, not opposed, the introduction 
of the alleged improvements of Mr, Edison. How- 
ever the legal points may be settled, the drift of 

ublic feeling favors Edison and his friends here. 
The time has gone by fortrying to choke off with 
red tape inventions important to the whole human 
race. —N. Y. World cablegram, Dee. 8. 


eee 
PRESIDENT HAYES AND THE SANITARY | 
CONDITION OF WASHINGTON. 








“ In my annual messages heretofore, and in my 
special message of Dec. 19, 1879, I have urged 
upon the attention of Congress the necessity of re- 
aledian the marshes of the Potomac adjacent to | 
the capital, and I am constrained by its importance 
to advert again to the subject. These flats embrace 
an area of several hundred acres. They are an im- 

iment to the drainage of the city, and seriously 
impair its health. It is believed that, with this | 
substantial improvement of its river front, the | 
capital would be, in all respects, one of the most | 
attractive cities in the world. Aside from its per- 


| 


of residence of persons from every section of | 

e country, engaged in the public service. Many | 

others reside here temporarily, for the transaction 
of business with the government. 

“It should not be forgotten that the land ac- | 

quired will probably be-worth the cost of reclaim- | 

ing it, and that the navigation of the river will be | 





greatly ee I therefore again invite the | 
’ attention 


Congress to the a of prompt | 
vision for this much-needed, and ,too-long-de- 
yed impro nt. 
“The water supply of the city isimadequate. In 
addition to the ordinary use throughout the city, 
the consumption by government is nbotimnatl 


departments, and a large same is Te- 
quire for the proper preservation 0} 


and the cleansing of sewers. I recommend | 


i 
} 


this subject receive the early attention of 
Congress, and that in making provision for an in- 
creased supply, such means be adopted as will 
have in view the future growth of the city. Tem- 
expedients for such a purpose cannot but 

» wasteful of money, and therefore unwise. 


more ample reservoir, with corresponding: facili- The for the sewerage 
' ties for keeping it filled, should, in my judgment, | by J. P. Cobbin, City Engineer, and E, 8. Chesbrough 


wiston successfull Railroad sorve 
| stands this Winter's test, some-extensive mill-building | eee N. ee A 
oo will undoubtedly be started in Lewiston ear! er Railroad will 

> 





; y 
oe in the navy yard, arsenal and the | 





A provement. The cost will be $25,000. 
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of Newport, R. L, devised 


be constructed. I commend again te the attention cone Engineer, has been recommended for 
of Congress the subject of the removal from their advption by the committee having the matter in 
present location of the depots of the several rail- charge. 

roads entering the city; and I renew the recom-, Commissioner Waller, of Chicago. proposes macadam 
mendations of my former messages in behalf of | for paving the residence streets of that city, and sug 
the erection of a building for the congressional S°Sts that experimen.s be made with various stones 


: popes ‘ : | -he Citizens’ Association have suggested a giganti. 
library 3 - eer ae of the Washington monu- enterprise for the improvement of the sewerage syster 
ment ; and of liberal appropriations in support of | of that city. The plan involves digging a new river 20 


| the benevolent, reformatory and penal institutions feet wide, 49 feet deep at the Beper end and 13 miles 


of the District. \long ; estimated cost $12,000, 


“RUTHERFORD B. HAYFS. | The following rules for the construction of buildipg. 

‘*Executive Mansion, Dec. 6, 1880.” | have been Senses and published by the Secretary to 
20-0 | the British Office of Works: 1. All water-closets shall 

| copstructed so that one wall at least shall be an outer 
ao eee 5 ao ne shall be pad 
; ‘ outside the building a enti ns ipes 

_ Prof. C. A. Grimmer, of Kingston, Jamaica, who | leading the foul shore the hig am pulat of the 
is a scientist of fame, recently made some wonder- | building ; such pipes to be carried to points removed 
ful prophecies in connection with the action of the | from the chimney-stacks. 3. Separate cisterns shall bx 
planets and other heavenly bodies. He says of the | constructed for the water-cl and for the general 
“Star of Bethlehem,” In 1887 the “« Star of Beth- | Purpeses Of the ig ne a clini with nein 
oY ect ae ’ cistern 
—— pb _ ain ba as oe = od re. | supplying a water-closet. 4. All water-pipes or over 
alr, 1 accompani ry a tota | flow-pipes of cisterns shall terminate in the open air, and 
eclipse of the sun and moon. e star only makes | be cut off ‘rom all communication with drains. 5. Great 
its appearance every three hundred and fifteen | attention shall be paid to insuring t ventilation 
years. It will appear and illuminate the heavens, | in all rooms. Rooms so high that their ceilings shall be 
and exceed in brilliancy even Jupiter when in op- | Tre than two feet above the top of.the windows, corri 
position to the sun, and, therefore. nearer to the jdors, staircases, aud other open spaces shall be specially 
sun and brightest. The marvelous brilliancy of the | te oe es Serna of Magnant 


‘“ ™s © et 6, All main drains should, when practicable, be 
Star of Bethlehem” in 1887 will surpass any of | formed outside the buildin ev i ing 
its previous visitations. It will be seen even b - km Wine evens Of its being 


noon-day, shining with a quick, flashing light the it must * mB: : ania pants, gern 
entire year, after which it will gradually. decrease | wall, and a venti ng pipe must be carried from that 
in brightness and finally disappear, not to return | point to the highest part of the roof as described under 
to our heavens till 2202, or three hundred and_ fif- | Te 2. rs 

teen years after 1887. This star first attracted the | BRIDGES 

attention of modern astronomers in the year 1575. | ; ; : 

It was then called a new star. It was no new star, | deeper pat, Girte Cnantens, Helwvey Bridge 
however, for this was the star which shone so|} he completed to-morrow, tested on W ednesday, and 


brightly before, and was the star that illuminated mz ae Re Porerner rere: Fray oF 


the heavens at the nativity of Christ. Orrawa, Dec. 9.—A seizure of the Chaudiere Railway 


S000 Eee | Bridge iron-work has been made by the appraiser of 
FOREIGN INTELLIGENCE. this port. The value of the iron is said to be about 


‘ . The seizure is for undervaluation. 
It is proposed to light the tunnel of St. Gothard, |*",” ; 
neste gt, it acta and te |, gs at Mongo, XB. om, he Grand Sot 
asa want y 7 | again pass over it. About 75 miles of track have heen 
| 


STAR OF BETHLEHEM COMING. 














GENERAL INTELLIGENCE, 


laid on this road, and it is hoped to effect a junction ot 
the two divisions of the road during the present month 





‘ _ — ’ _ RATLROADS. 

&@” We solicit and are. always pleased to publish in these : 

omens ane eee interest that may be furnished “S ___ | Pacific and the Chicago & Eastern Illinois railroads are 
GAS AND WATER. wea 


: The Quebec Chronicle a tunnel betwee 
The Street Railway Company has also been indicted Quebec and St. Joseph de Leyis, to connect the North 
for failing to keep its tracks in repair, and being a pub- | Shore and I.-C. R. railways... 


lic nuisance. : : 
: The officers on the Port Rowan & Lake Shore Rail- 
Liverpool, Eng. in doling of eying ber supply William Collier, of Port Dé President: 
zoom les, through 67 miles of tunnel and dams " ID em Port Rowan, feos Dover! meen 
—e The Hoosac Tunnel Dock and E!evator Company bas 
Notice is given that application will. be made for an | begun ions at Boston for the improvement of the 
Act to incorporate the ‘‘ Winnipeg Water-Works Com- | terminal facilities of the Tunnel road. 
Penta ene incorporation of the “City of Winni-| The Chicago, Milwaukee & St. Paul Railway Com. 
peg Water-Works Company. : ny has commenced to survey for the extension of 
Messrs. Birkenbine and Yocum, of Philadelphia, have is Nee from Cedar Rapids to Council Bluffs, Ia. 
P pared plans for water-works at Gloucester City, N. The general office of thé : Kansas & T 
., and a meeting to discuss the subject is to be held at alia to Louis this oom 


Gloucester this evening, at which the engineers will be ery tet ae Sherer Of ite business ‘with the 


present. , Missou 
Mearns, Tenn., Dec. 1.—The grand jury in the erin | ener ane 19-000 éinplo 


; : és in the pay of the Chicago, 
| inal court to-day found an indictment nst the Meth- urlington iney Railroad : 
phis Water Compnanr, for failing’to furnish the necessary ~ ah & Qu Fe company paid 


ar wages in the month of er the 
Engineers for the New rrveying a rot Albany & 


supply of water for sewer and huusehold purposes, | gm, > 
thereby creating a nuisance. . of 
If the improved water supply of Le ying a route from Dan- 
part the old Ridgefield 
yi & probably be used. 

next Spring. Those who ought to know say there is a ¥ 
larger store of water at the lakes now shun aman bolone, The New Brunswick Railway Co vy have sold 
that Lewiston will haye no more trouble with the on their lands this winter to the extent of 





| water question, Some of our mills are ntil a | 79, feet, ge to a revenue of $105,000, 
late haar evenings 0 their production mon fr or about five per cent, on their entire investment. 
their orders.— (Me.) Journal. nee Til., Dec. Soe Pecreenes ot State 

To make the proper connections between the new en- cig 2 ‘the Hallway Fapee Compan. p 
gine, the stand pipe and tbe system of general distritm- ith a capital of $100,000. hate: Fred. 
tion, the city of Mil wine be © Rowen, Walter'D. Crooisitact aati 


chase 1,200 tons of mains at a very day. The! Gaxtveston, Dec. 7.—The News’ special from San 
waukee reservoir is 21,000,000 ae ee contract ae pee been closed for 

ga ; to the de the | building 200 miles of the M., K. & T. road, and 

city. Within the next four or five years a reservoir work would begin at Fort Worth immediately, and 

Sve.05 ax Canes A GMS Fee ere both.ways. ~ AOE 

q' . 

The St. Paul Railway Company is 
the Milwaukee water ! ; 
co ar “Tes Bet Wtieg Outpt i nok 
voir water. i 
ing 000 for ite 








point of magnitude to the breweries. ; 
—_—coo——— 
STREETS, DRAINAGE, ETC. 
The streets of Winnipeg are now lighted with 


The Cotton Commitvee on ys of Philade a 
have reported favorably on ar ln ovek eoeet tee aan eae about concluded negotia 
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New and Boston, and it is that this| The Chief eer of Public Works of the Dominion | the scheme for making reservoirs at the head-waters of 
acaiee made via pg aes 


will be the New York City & | has orders to push with all vigor the unfinished | the Mississippi to improve the navigation of that river. 
Northern and New York & New England. 


. of the Welland Canal, so as to have it in readi- | This the Bureau of ineers have not been able te ex- 

The preliminary survey for a branch of the Northern | 2¢ss for traffic by July 1, next. | pend, as the lake is on the Leech Lake Indian reserva- 
Pacific, from Jamestown to tue Mouse river, has been| Ex-Queen Isabella has ordered her bankers to invest | tion. Tbe Indians were willing to release their rights 
The route makes an air-line in a northwest- in Panama Canal shares. Prince Hotenlohe, Ger- | for @ consideration, but the Board of Engineers decided 

erly direction to a point on the James river, about one | man Ariibassador at Paris, has congratulated M. de Les- | that they were not authorized to spend any of the ap- 
hundred and twenty miles from Jamestown. | seps on the financial success of the enterprise. Sa for the ere. and _ the on ee 
ttorney-General, who not only sustained them, but 

eae Cnty es ; aoe i ee eee os aS aS oe ae a — has held further that the Executive Department cannot 


. | treat with the Indians for the right to dam the lake 
have charge of the construction from Gainesville to the | West Virginia, was swept away by the rise in the river | \; : ‘ 
City of Mexico, under direction of A. A’ Tala ge. He|on the Stk inst, ‘The dam is being built by the govern. | Without further action by ae. 
has been prominently known in railroad circles for many | ment. 


years. se ra Joeman Alexander, of Boston. late at the Cunard | BUILDINGS. 
Ground was broken Matamoras, Mexico, on steamsitip line, gives notice of an intention to petition | , Steuben County, N. Y., is to have a new jail. 
1st, for the Matamoras and pee nsnp Lae nase ._ The | for the incorporation of the East Haven Company, with | pm eens oa a re aarenet jail 
Bonse | & capital nos exceeding $3,000,000, for the purchase) CONTRACTING, MISCELLANEOUS, ETC 
lez, and was in his name. The com oo and vement of the uplands and flats at Bos- | ’ : ~ s 
the and it | ton and onmatadiien elevators, wharves, etc. Ex-Gov. The total revenue of Ottawa City, Canada, is $81,000 
is intended to push the construction through promptly. | Rice and others give notice of intended a; plication for | 0M an assessed valuation of $10,000,000. 
At a recent meeting of the Louisville and Nashville | the charter of a trust and loan company, with a capital! The lumber cutrat Ottawa for the present year has 
directors, New York, R. Victor Newcomb | of not over $1,000,000. | been estimated at 235,000,000 feet. The export will 
tendered his as President, and E. H. Greene WASHINGTON, Dec. 2.—The following tables show the | reach 150,000,000 feet, leaving 85,000,000 to be win- 
was elected to the vacancy; E. P. Alexander, First | estimates for the ‘fiscal year 1882 for the improve-| tered, which is a somewhat smaller amount than usual. 
Vice-President, and C. C. Baldwin, Second Vice-| ment of rivers and.harbors in which Missouri is inter-| There are now 10,000 miles of telegraph lines in Mex- 
President. as compared’ with appropriations made for the | ico in actual operation, and an extension of the system 

















The Bergen Hill, N. J., tunnel on the New York, | current fiscal year: | is promised. Next spring it is intended to lay a cable 
Ontario & Western Railroad, is the pri of the aininie Appro- | connecting a port in the United States with Vera Cruz. 
three tunnels on tat ine. Spenee be 4,225 Big Sunflower River $10,000 Pp $8,000 | This cable is now being made in England. 

eet between portals, eet of approaches, | x River (Miss.)............-..- . “estooo = 12,000! +The Journal de Pharmacie gives the fullowing recipe 
and the cost is estimated at $1,500,000. work is | Pascages River (Mian.). ne ... 11,300 20.000 | for a mucilage which will athe wood or mend sovnsiate 
now open for bids. It is to be completed within one | Pearl , below Jackson 65,949 30,000 | or glass: To 81¢ ounces of a strong solution of gum 
year. Soa. fame Saeenen ie i arabic add 30 grains of a solution of sulphate of aiu- 

Ata of the stockholders of the Knoxville & | Tombigbee River, above Columbus, Mias.. 2,000 _ 4,000 | ™ina dissolved in % of an ounce of water. 

Ohio at Knoxville, on the 9th, resolutions | Yazoo River... sss eee, 20,000 12,000| At the beginning of last month the Eastern of France 
were adopted authorizing the directors to let a contract | Amite River,La.....................0..005. 15,760 8,000 | Railway Station, Paris, was illuminated by the Lastin 
for the completion of the road to the point of the junc- | Bayou Cortableu, from Port Bane to Atch- _ ~ soo | System of electric lighting. After having received a 
tion with the Louisville & Nashville road as soon as the | ,, sfalaya. ne gees pecteoret «SESE (TANG | tale trial in the station, the electric light has also 
latter cmaeny is Sears te sane the Knoxville _— ens SOO ee 50.600 6,000 beee adopted in the passenger station of the Lyons & 
branch Cunessee Bayou Terrebonne..........---.--.----.--- 8,800 10,000 iterranean Company. 

A corps of surveyors started from Covington, Decem-| Removing raft in Red Riverandclosing It is estimated that the amount of spruce to be cut 
ber 2, to examine the towpath route from that place to | . Tone’s baxou = eres ciahabaa ieee sis ¥e 30,000 25.009 | this year on the St. John River and its branches will be 
the Parke oe Itis ex a » Boseoeirt mde paar as a m in Red River ....... 7 oo | 120, 000 feet. There will also be about 40,000,000 

thern will be continued south | yorni Pete ees ene eo ae 5,000 | feet cut on the Nashwaak, making a total of 160,000,000 
from as fast as the condition of the ground will Ship Canal, Gale MS Se eae Ba saano | feet, which is considerably above the annual average. 
it. The work of grading between Attica and Cov- | Sabine pass and Blue Black bar........... 114,317 50,000 | There are now about 1,000 joints of logs, or 12,000,000 

ee onl ete voll A meng of completion megvews oe a er aeore Ovanas. feet, frozen up in the ice along the main river. 
w terru y w . . @ 5.000| The statement sometimes made in England that the 

The mania for railroad construction within the borders | 1 yoe' iver’ ‘Texade | BAS88 886 | eapid production in America impairs quality of product 
of Indiana is certainly at its height. Seventeen survey- Addon ‘Seer, from Fort Smith, Ark., to : , | is but a cover for inadequate ey Steel i obviously 
ing are now in different parts of Wa BNE o cn uote 95h toast << eseand cas 56,300 15,000 | no better because five hours instead of one are consumed 
Sats making surveys og Fs saute, surveys of old aes ae ay Bluff........... eaae or in esting » versal batten, or becenss 8 may take twice 
lines, surveys where proposed extend roads Rien SS SossepFoueavesane ¢¢96e rns ’ as long in an works to handle materials and 

built. In the eastern part of the State, a day or jee «wd Se een ok sue anaes ooe product. —A. L. Holley. 
el ago, ewe cavers care ae = — one Saline River, Ark. od wo na -: a 12,000 7,500| Glass-blowing is a trade that it takes a long time to 
some ting owner ver, een Jacksov earn J man 
of the farm from them for trespass. Probably| Buffalo shoals.................. om creeers 20,000 5,000 ~ becomes thoroughly and’ reliant S “ekilles Tt _ _ 
five or six of the new projects will be pushed to com- wane ee ae ove. J Ask. zx — aoe lahurions. but it pays very — a good owes aver. 
: Nashville .._|. 20: r month, a cutter , and a gatherer 875. 

The neer corms Bow engaged in the surve Suamasion Sever. a aetna. be S300 T0000 The work ei all done by the piece, and both cutter and 
and of the New Albany and rail Tennessee River, below Chattanooga... .. 700,000 300,000 | gatherer are dependent on the blower for the amount of 
between Illinois, and Louis, will complete | Ohio River .............--.00- cseeesenees 955.800 250,000 | work which they do. 
their work b last of oaney, an Se. Tli- [ inois ot hie dgtiphsnez eens Sica on: 500,000 110,000 For articles of rubber which have | 6 bard ead 
nois, tothe Pike county lie, aS ae moving SN4GS, EC... 6... eee oe 355,000 200,009 | brittle Dr. Pol recommends the following tagtment: 
pleted operated. Mississippi River at and above mmerse articles in a mixture of water of ammonia 
county line to new Albany the = see pre erating ees. oo ce ay atin: 4 20,945 10,000 one part, and water two parts, for a time verving from 

tunneling been done, only Mississippi near irardeau afew minutes t© an hour, according to circum- 
eats Se eS ee ere tae Minton's Point, Me. wikews wade oe 50.000 20,000 | stances of the case. When the mixture has acted enough 
completion vision between New Albany from Meines on the rubber it will be found to have recovered all its 
— county line aa eng eeper t certainty in 1881. | .. ee ee aa bsins = case 500,600 100,000 | ©) ticity, smoothness and softness. 
ee ae visjon between Ohio 1,100,000 250,000 , 
and St. will be commenced in April next. a i tone seen eetneeees ‘- ’ , , The Royal anaes have tried the effect of gun-cot- 
It is now certain that the & Atlantic Rail- bar in Mississippt opposite 470 7,000 | 2 in. bringing down two old chimneys at the Dock- 
‘ yard Extension Works, Chatham, England. The first 
road, which is 2 Erie the New York, Missinsi Dt ot Naschee tat’ Vidaii Sa a, Sa saneee eee was placin a nec of gun-cotton in- 
a aod iebconiaas pb wr te Chee an Mississippi River above Falls of St. An- “ooo | ae, he,chithney, the total, charge consisting of about 
SN cnhes dint ith ceskhheditédde ne peogens 25,000 15,000 | four a pounds. second was destro y 
be built during next summer. This road was incor-| yississippi River from St Paul to Des ing six charges of the explosive in the center of the 
Etsstes and copmmenaed evvecel resenoen, Deh, owing to} Moines rapids............. Rec puctkKies 500,000 150,000 of the chim: the tutal ch eighing 28 
© panic of eae et fee Sa ae Mississippi ae ie 50,000 25,000 | Oumosa, The experianes was very eee AL the 
oo, suspended. graded from Marion, O., | Mississippi River. ng p instant the electric spark ignited the gun-cotton the 
to Kenton, and through portions of Indians. 4 paft ot | iccctppt: Cpper tae iat cic)... aoue 8.000 | chimneys became wrecks. 
ahh wil be talan’ tp in dmoegeing a0 va oy | Misstesivet. Bock Ietand ragess............ 8,000 8,000) The proof that leum sources are almost world- 
the regular standard gauge. Several efforts been | Mississippi, tee ieteedie cone payed wide appears to be abundant, and itsuse would also 
made since 1873 to complete the line, but for some Sees opal 50,000 30,006 , %¢m well nigh coeval with civilize — In one of the 
o- The pany was iver ivoen wieuaik’ be streeee > ' A poo there isa ing w has yielded petro- 
ized about six months ago, anda Scale Dasaisene dese ¢xacdtbbbusanbe tee sien 28.00 2,000 leum for more than two nd years. The wells of 
furnish the funds for iis ea cancer The | Gasconade ~  chidiient Lotidmibirkens coop ee gnats —— on a =. the ~— oak: formerly = 
seeeeeerecs , or ng moa. In Pe teo, near the 
ca ae eee Needy ee Missouri River at Brownsville, cs ni 000 = 15,000 Caspian sea, at numerous springs of petroleum 
been let. Everything i in readiness to begin work as 60,000 20,000 i a oe ban cn aatae al those of 
Biss \ pate tip va LMR ae hata wick akan ' , aon ane = 
Marion, Oxon the Now "York, Pennyivania & Ohio | WG iss joayeaseaeahe $4008.40 |Ditre dt, gmeral ntrodution af etfs among 
.. | Missouri River at Fort Leavenworth....... . \ of o r 
sd wi in through Kenton, Ot Marge ating, Bia Mur eat tne SSM ah | chem ) a 
cago Tribune, Dec. 2 25,000 | _ A thri accident occurred at the American Iron 
15.0¢0, Works in on the 2d inst. While Robert 
10,000 | Moore was at work at his rolls his catcher to seize 
RIVERS 25,000 | wit his tongs a bar of white hot iron w 
The breakwater 20,000 | placed between the rolls. The iron twisted itself thrice 
long and is to be extended 15-009 | around the roll, forming a “collar.” The catcher struck 

Work will soon : ar ota, chon naviter eched long seeeind ot osiadn 
land which. estimated. tone . k with a stem twenty inches long runv a t 

The high water ba compelled esunpendon of work on Mipeurt River dems qeeety to ies Reston: ae pi es to the circle. sso eee flew back a fel around 

Satan ees ayes Moore’s head, resting shoulders. as 
the Davis Island dam. and nothing more will be done | gurvays at South Pass Mise. 2. 20,000 20.000 be grabbed the ong stom with his tongs anid the white 
. The estimates foot 131,929, and the Secretary | het ring bis hand, and with steady nerve and ° 

Mr. Walter has been instructed by the Domin-| o¢ War sa by substracting tle movement lifted the fiery thing from his 
ion Government to and report upon the work $14,051,000, total $7,500, This ee ene ere ae one wen ae eons was 
of the Quebec Graving Dock. 3 peas simply an v- and no influence | cut to the bone. the iron had conled he put the 

The new ordered for Beaver Long | whatever on the ‘The estimates | ring over his head—it was but two inches larger in 
Island weet ae See by | are made out by the engineers in charge of the | diameter than his head. 
steam and is expected to five miles or more. various works, and what, in their opinien,| The Lumberman says: “ We have been shown a model 
Cupt. Larkin, of St. Catharines, has been awarded | 9m, be profitably. ox during’ the fiscal year.—| of  car-wheel consisting of an iron rim of seven inches 
the contract for harbor improvements at Owen Sound. | St. Louis an. outward diameter by one-half inch with a 
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OFFICE OF ENGINEERING ea. ¢ 
Friday Morning, Dec. 10, 1880. $ 

Iron RatLs.—No new business is reported in | 
this line during the past week, prices remaining 
at $46@$49. 

STeeL RaiLs.—There seems to be a slight indica- 
tion of an advance in prices, owing to the im- 
mense demand, yet it will not maintain, owing to | 
the stoppage of work by the approach of winter. 
Prices are $57.50@$62.50 at mill. ~ 


sae 


Pia Iron.—In Scotch Pig sales are reported, on 8 


private terms, of 300 tons different brands, ex ship; 
150 tons Coltness and 150 tons Gartsherrie, the lat- 
ter from store at $23. The demand is light. We 
quote: Eglinton, $21.50@$22; Carnbroe, $25.5) 


$24; Coltness, $24.50@$25.50; Glengarnock, $23@ or 


$24, and Gartsherrie, $23.50. 

In American Pig there is little change to note, 
the market being strong and steady. We quote: 
Foundry No. 1, $25; Foundry No. 2 X, $21; Gray 
Forge, $20. 

Op Raits,—There is a fair inquiry for Old Rails, 
and we were informed some large contracts are 
pending. We quote Ts. $26.50 and Double Heads, 
$28. 

MANUFACTURED IRox.—No material change has 
been effected in this market during the week, 
prices being as follows: 

Bar, ¥ ee Videunes C. No.1, @D.....: 
Refined..........-. @ 4G 24 | Shel eek, ( C.H., No. 1.. a, 24 om 
Tank Plate... .... 344@ 3% | Flange ........ .... 

SHEET eae aamen voatuiinn good, prices 

being firm at last week's quotations : 


eg TT eT tert 13 @M 
American common singles..........-....+.0s00+. @ 4 
American common doubles...............+.00008 4@ af 
AMNOTIOCRE FORUOE -..- os sc cece sec cseericceees see se 
Galvanized, Nos. 14 to 20............6660 cee eeee 8 @ 9 
WOR WE ON Rs io Clie ee SPR CAD GA 9 é 
Ween: OO We iain «iw sain AREAS sca 00k pts 10 @ 12 
STEEL.— We quote as follows: 
pe EE ae rT ere rere s erat CT 12 @ 18 
Americen Machine... ......55.....ccsssecevesteees 6 7 
American Bessemer.......-.---..5-+seeseeeneees 6 6% 
Bessemer Tires................ ks abe ap neeh abe ee 


PRUE POOR. 05 5 cscs sce tiavitsencceen eee we 15% 
BLooms.—The market is moderately active and 


a fair amount of business has been done at un- 
changed rates, viz.: Charcoal Blooms are quoted 
$65@$67.50 per ton of 2,464 Ibs,; Run-out Anthra- 
cite, $57.50 ; Sunken Scrap Blooms, $52.50 per ton 
of 2,240 lbs.; and Northern Ore Blooms, $48@§50. 

SrrucTuRAL IrRoN.—This market is very quiet, 
prices being steady and unchanged, viz.: Angles 
at 2.6@2.7c., Beams at 3c., Channels and Tees 3.2c. 

Op Iron.—The prices for Old Iron remain as fol- 
lows : Sheet-Iron steady at 60c. per cwt.; Turnings 
at gc. per Ib.; No. 1 Ween, from yard, at $26@ 
$27. 

LEAD.—This metal has assumed a very dull look, 
the dealers being limited to a jobbing trade merely, 
at $4.65@$4.75, while Refined, without any trans- 
actions to put on record, remains nominally 5c. 

CoprEer.—Since our last report the market has 
been listless, with a limited demand, and hardly 
anything transpiring. We quote Lake Superior, 
nominally. 18% @19c., as heretofore. 

Manufactured we quote as follows: Bottome, 
8ic.; Braziers, according to size, 28@84c. ; Circles, 
81@34c.; Segment Sheets, 3ic.; Firebox Sheets, 
28c.; Sheathing, 26c.; and Bolt Copper, 28c. 


Reis a eR os on eon ees cate 2.20 2.30 
DOE WOU 5. 6855 50's 5 sshahsea des cal t= 15.00 @ 18.00 
MR cnctive hag= ds adtench Biolys bbl 2.75 3.25 
pane. 5 RUOORE «o> <a 20s esesarnercncsaevatnns ss ie 
Keene's Super.... ............. -.. -c.s..., 10.00 @ 10.75 
Lime.—The demand is good; unchanged. 
Tothe following figures add 25c. for yard rates: 
Deckiens etiti é 66 oi A Sk $0. -95 
SG ubcauieeh ake sibaameend Fed i 1, 1.10 
State, common, cargo rate.............e0csseuus . 
Riate 5 ataioaceakaosaambacodolcel a8 
Brick.—The following prices range: 
bibs vues < eh b x kent een eeeiie ciel M. $3.25 $3.37% 
supe oe oe fbi 875 @ 7.00 
reat fer ie. ee 
aes, his et earn ngee 6.235 6.50 
ollow Fire Clay Brick .................... 9.00 9.25 
renton be Pe ere pee er ee 21.00 22.00 
Sx « dn ais Sdiewtbetnak bs Bhs saan ck ae 38.00 40.00 
Croton and Croton Points........ ... . 10.00 @ 12.00 


Yard prices 50c. per M. higher, ¢ or, with delivery 
added, $2 per M. for Hard and $3 per M. for Front 
Brick. For delivery add $5 on Trenton and $6 on 
Baltimore. ; 

Stone.—The following prices remain for stone 
at cargo rates, delivered at New York : 


Coping, ‘lt iB is WN ing hd cic ko cncnn) IES 
Coping, 30 to 36 in. wide... 2.0.2.6 5..6055 cece 
Es BUS 5 ki is ct hs a ene hah 11@ 


Money and Finance. 
WALL STREET, Thursday Evening, Dec. 9. 

THE prosperity of the United States during the 
past fiscal year is most significantly shown by the 
average bank deposits, which for that period show 
an increase of $826,356,815 over those for the pre- 
vious 12 months. The total of deposits was 2,200,- 
000,000. 

Speculation was again very active at the Stock 
Exchange, and this increased’ the demand for 
money, 80 that the rate was sharp 6 per cent., and 
late in the day a commission was paid. The Bank 
of England again lost a large amount of specie 
during the week (£929,000), and the reserve was 
reduced from 49 per cent. (48 15-16) to 4514 per 
cent. of liabilities. On this statement the Directors 
this morning advanced the posted discount 
rate to 3 per cent. from 2% per cent. The 
advance was expected, and it is to be re- 
ceived here as a warning that no further large 
amounts of gold are to come here from London, at 
least with the consent of the Bank of 
Foreign exchange, as the result of this action of 
the Bank of England, was stronger for short date 
bills, and the rate for the same was advanced half | 2, 
a cent. U. 8. bonds were buoyant, and the 4s 
advanced to 1185g. Railroad bonds advanced 1@2| sonal 
per cent. The stock market was irregular, but 
generally strong in the morning and lower in the 
afternoon, with the closing very heavy and weak. 
The stocks to-day conspicuously strong at times 
were Union Pacific, which advanced to 1085, 
Burlington & Quincy to 178, Northwestern to 1251¢ 
and 141, Milwaukee & St. Paul to 1113 and 121, 
Kansas & Texas to 433g, Louisville & Nashville to 
84, Central Pacific to 85, Pacific Mail to 49, Erie to 
48, New York Central to 145%, Michigan Central 
1167,, Lake Shore to 12344 and Wabash to 4814 and 
81. The stocks which were notably weak 
were Western Union Telegraph (which fell 
to 824g), Iron Mountain, Reading and the 
coal stocks. Near the close of business the whole 


market was weak to the verge of panic, and so 


closed, with Western Union Telegraph selling at 
8215, against 891g this morning. The special 
American Committee of the Panama Canal Com- 


"pany reported this afternoon that on the closing of 


CemENT.—The market has decidedly strengthened | the books in Europe it was found that the sub- 
during the week, though prices remain as follows: “scriptions there were. double the amount to be 


i. ncatankd 2s basket # bbl $1.10 
Portland “gaylor’a RUROTIODA | oa sos cases ckes a oo 
vet noe fe 2 RRR arate o 
Portiand KB. & Boose eeseeyceesec eines . 3.00 
Portiand Burham.. £5 iN SR LEEP epee saeke tee 2:70 


1.25 | allotted. 
Loans AND Discounts.—Money ruled at 6 per 


cent. with a sharp inquiry, until the last hour, 


eae to 6 per cent. plus a com- 





Dec. 11, 1886, 


mission of 1-16. Time loans were 
Mercantile paper was nominally as follows : 
CURRENCY eet <—_ 
Double-named— days. months 
ee, eens Ser eer 
ee oi 8 és 
Not so well known................ 9 10 9 @10 


Untrep States Bonps.—The closing quotations 





MOI sees ss sacce cnet ace $1,010,557.49 

P ee ie ass cekeeeaeheatens . TT 7.400.400 
Balance currency... 2.000072... 2 or eas. 28 
Transactions at the New York Clearing-House 

to-day : 

DOR a Sai 8S ae OR $123,484,141 

I ands 8 Ma Manin: 6 pvdareabware faaaboted 4,467,360 


Treasury purchases of 6s of 1880 at 102%, $126,- 
000. 

The prospects of immediate action by Congress 
on the Refunding bill are not favorable at present, 
and it seems probable that the subject will be post- 
poned till an extra session next March, or even till 
next December. 

The Chicago Tribune says : *‘One peculiarity of 
the gold absorption now in progress in the West is 
that the gold coin seems to run into the ground. 
Country bankers say that when a 
more 7 less of it nan but oe a a aete: 
Workingmen in the cities and Saco n the coun- 
try are h t quantities of coin.” 

The Bank o land has lost £929,000 specie 
during the week, and has advanced its rate of dis- 
count to 3 per cent. 

aoe weekly statement of the Bank of France 

shows a gain in gold of 3,850,000 francs and a loss 
in silver of 5,429,000 francs. 


THE BENEFITS OF CHEAP MoNnEY.—The Chicago 
Tribune, in concluding an able article on the Eng- 
lish money market, states some general principles 
wae are capable of unive application. It 
says: ‘The present outlook is that the rates of 
in on loanable capital will continue to decline 
still further. 


This prospect promises a 
period for some time to come. It will assure a 
more liberal in public and private en- 
. It will materiall ere ee burden to 


. | real roportion than 
help the farmers, the shall be added. a 
the laborers and the poor m 
more of the comforts of this life than they 
ae ore. oan tan es ee 
to spend money more for 
gratification and for the pu benefit. The 


of learning,and art will be more frequent and lib- 
Government 


eral. The itself will the more readily 
undertake vast schemes of public improvernent. 
Ao ents Uae pt Bote on work ity 
resent condition of 
aeok a ae ieee. 


fmt general and eho 
joyed without that excess of ind ulgence which 

Jored wit bring reaction and panic. 
November 4, 1880. 


Braziiian CURRENCY. 
Ser pated at Spa enenan sa ele CRS arene 
_ coin at Beta gol. 45 cents. 

do $1,006 (U. 8, & 

do of £1 stg. nas 6g 
Proce sete ctkan ta ae BAGE go 
Value of $1.00 eet Soe 
Value of £1 sterling “ some 


Ser ne 6 een ee ee 


: SCS Ssh oe 


ee res. 
eee 


Vahie of £1 sterling conn Sie 
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A VERY Complete and comprehensive cana a 
the streets and pavements of Washington, D. C., 
by Lieut. F. V. Greené, of the U. 8. Engineers, 
(referred to on page 874 ENGINEERING News, 
ante) was published in the Washington Star of 
Oct. 30, of which it occupies nearly one whole 
page. Under the head of pavements, Lieut. Greene 
gives the, particulars of the varieties in use in 
Washington, and which are granite block, as- 
phalt, concrete and macadam, This part of the re- 
port is followed by a report of the Chief Engineer 
of Paris streets, made at the request of the U. 8S. 
Minister to France, and which treats of the stone, 
macadam and asphalt pavements of that city, in 
which there are 557 milee of paved streets. The 
streets of Washington are then considered at 
length, their improvements, sweeping, alley clean- 
ing, lighting and current work of repairs. This 
is followed by a report on the county roads, the 
survey of the district, and telegraph lines. The 
whole report is very interesting and valuable to 
city engineers, and to those especially interested 
in street improvements. IT, is, as we have scid, 

in the Star of date: given, and afte= being 
printed by the Government can probably be had 
from the members of Congress or from the En- 
gineer Commissioner, Major W. J. Twining, Wash- 








his success—intellectual cies Seuhastilies ud 
dress and invincible determination. 
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Following the title-page is a dedication of the 
book to the Presidents, Heads of Departments and 
Members of Congress ‘‘ whose wise statesmanship, 


sound judgment and equal justice” passed the laws. 


authorizing the jetties. A commendatory letter of 
—— | Mr. Eads, to which a facsimile autograph is rather 
absurdly appended, and a brief and modest preface 

by the author, bring us-to the book itself. 

The first two chapters are devoted to a suceinct 
description of the great river, its woter-ched, its 
tributaries and its delta. 

The projects and attempts.to remove the ob- 
structions at the mouth of the'river prior to 1874 
are briefly recited in the third chapter. Rather 
curiously, Mr. Corthell has omitted to mention the 
report of Pauger in 1723.on the practicability of 
creating a permanent deep channel at one pass by 
closing the others, and thus making the river ef- 
fect its own improverhent. 

Without following the interesting details of the 
various plans as given by Mr. Corthell, the princi- 
pal facts of importance are these: ‘First, no sug- 
gestions for so controlling the river as to make it 
the instrument for its own opening appear to have 
been made beteen 1723 and 1852. 

Second. In 1852 a board of - army and naval of- 
ficers, comprised of Com. Latimer, Major Chase, 
Capt. (now Gen.) J. G.' Barnard and Cap-. Beaure- 
gard recommende-. that if the process of stirring 
up the bottom by suitable machinery, or dredgine 
by buckets, should fail, that parallel jetties should 
be constructed at the mouth of ‘Southwest Pass. 
The stirring up and dredging processes were tried 
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sabi sh the nee cnsnueines for the 
inspection and certification of the work done, by 
engineers employed by the government. 

The chief engineer of government works had 


| made such tierce and injudicious opposition to this 
grant _ti.at the supervision of the work was not 


given to him. It isimpossit'> to avoid the con- 
clusion, after reading all the documents in the case, 
face | that this was a wise provision. He had so far com- 
mitted himself that he was not an impartial 
umpire. 

Mr. Eads accepted the terms of the contract, and 
on June 12, 1875, the great work was begun, and 
by April 1, 1876, both jetties were raised to the 
surface of the water. They, were at this time 
“simply walls of uncompressed willows” but 
their construction had increased the depth of the 
shallowest channel from 9 feet to 17 feet, and had 
caused the removal of more than a million and a 
half cubic yards of mud. Pages 74 to 91 of Mr, 
Corthell’s book aire devoted to the methods of con- 
struction employed, and will be found very in- 
teresting 


In Chapter 9 Mr. Corthell goes into elaborate de- 
tails of squabbles, which, though interesting to 
him, have no special interest to any reader at this 
day. The record of construction is resumed on 
page 123, and, with the exception of a few pages of 
‘fighting record,” the remainder of the text to 
page 241 is of exceeding interest. The difficulties 
overcome at the head of the pags, and the ingenious 
methods dwvisei tomeke the river enter the proper 
channel are yraphically related. The final compie- 
tion of the jetties and the results attained are well 
described. 
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THE MISSISSIPPI JETTIES. 

of Jetties tt the Mouth of the Mississippi 
Ratt Boginor duriog thir Cone oe 
The history of a great engineering work, writ- 


































from time to time for twenty years without much} The remainder of the volume consists of twenty- 
success, and the river mouth- remained obstructed | 8X appendices, containing several official reports 
for veesels of all but very Little draft. anda number of useful tables. A pretty good 
Ship canal schemes were discussed to a great ex- | index is added. 
tent, and no one seemed to remember the recom-| Thirty-four plates, on which are shown all the 
mendations of the board of 1852.’and the simple | details of soundings and of machines and struc- 
and sensible principles on-which they were based. | tures, complete this most interesting and valuable 
In 1878 Mr. James B. Eads, of St. Louis, whose| record of @ great work, projected and carried 
attention had been called to the injury tothe trade | through by une masterful and determined mind, in 
of the great Mississippi Valley. by the obstruction | spite of obstacles interposed by nature and by man 
read tia cetiee weak, made to. Congress the| which wowld have disheartened almost any one 
to open and main-| else. The faith which Mr. Eads felt in himself and 
tain a permanent ship channel through the bar at the | which he succeeded in infusing into the minds of 
end of one of the passes, at his own risk and expense, | others is wonderful, and the result has so far justi- 
provided that as certain'specified depths were .at- | fied it. 
tained he should be paid certain sums of money,| While, as was before remarked, there are cer- 
amounting in the aggregate to a less sum than any tain advantages in having the history of such a 
of the estimates which bad been made by the engi-| work written immediately after its compietion, 
neers employed by the U. 8. government. there are also disadvantages in this course, and of 
The excitement which this bold proposition | ™@Dy of these Mr. Corthell’s book is a conspicuous 
caused, and the opposition it aroused seem strange example. Few engineers, whether they have la- 
responsible pa rties to do a certain thing for a| P@ying party to a contract, can review the pro- 
_ certain sum, and no money to be paid unless the | Tes of the work calmly and dispassionately, 
erid was attained. “No cure, no pay.” And yet | While the heat of the contest is still on them. 
the patient objected to be cured on these terms. It is impossible that any undertaking as vast as 
A little reflection shows, however, that it was| was the opening of the Mississippi to commerce 
only the result of thecontrariety of human nature, | should be carried through under such a contract 
and Mr. Eads ought to be the last man to complain | without engertdering a corresponding amount of 
of it, for before his own fight was ended, we have | friction between the inspectors whoee duty it was 
geen hit endeavoring with all his force and elo- ee 
assistant to Mr. G. R. W. Ba: ‘the | quence to prevent a rival projector from being per- | tractor whose it was to keep expenses 
we che , and on Mr. euueaede mitted to construct an unobstructed passage from | from too much exceeding his receipts. There cer- 
188, le wan promoted to the position of Resident pei nek ng or dmepagehampg tainly seems in this case to have been an unneces- 
Both of these positions he filled to the wine way tat oo, yery much the | sary amount of friction at the outset, and Mr. Eads 


st Humphreys peered ship| and le trends wore jt ince t some a 


Ha aad yay parently unwarrantable actions on the part of some 
bitter government officials. But that is no excuse for 
erit of the undertaking. To the laurels | controver a ee Eads and | Mr. Corthell’s tirades against subordinates who 

1 the work, he now adds those due to a| the ¢ 





| 
i 
' 
| 
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overcome are still fresh in the recollection, is al- 
ways valuable, and when the writer is competent 
to the task, cannot fail to be interesting. Mr. 
ee ee 
service in producing so promptly this com- 

Silt eltel of Van prolleninery stopa, the progress 
and the final completion of the opening to com- 
of the outlet of the Mississippi River by Mr. 

and his associates, a work which was by many 


Gaptancendtont 

up to the very time of its accomplishment, declared 
by some to be a failure; a work which has, from the 
ame memner rm erect 
































iver | have been inexcusable, but that is no reason why 
e,and for rather less | his assistant should, nearly five yeurs later, be held 
ty Gelet eageene, ‘up t6 scorfi as 4 ‘faithful hefchman,” eager tof 
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«“ show his fealty.” This is too mitch the spit of | majority of the aldermen by reducing the laborers’ the idea of a Jong life of usefulness. His training 
the book throughout. Everybody who dated to! pay from $2 to $1.60 perday, and there was a de-)for the profession had been thorough, and he 
differ in opinion from Mr, Eads is described as a | mand for a commissioner who was not a politician. | showed the results of it in his work. I have 
combination of knave and fool. Commissioner Campbell, having been confirmed | frequently seen him at the meetings of this society. 

There is a chapter entitled *‘Civil vs. Military on the 20th, took the oath of office before} but his modest estimate of his own abilities did 
Engineers,” the object being, presumably, to) Mayor Wickham on the 2ist of January, 1874; and| not lead him to participate prominently in the 
create the impression that the officers of the corps | immediately entered upon'the duties of his office. | transactions. °I can only say that one of the most 
of engineers of the army were a unit in opposing | He had been a resident of this State all his life and | promising of our associates has been removed by 
Mr. Eads’ plan, and that they were not civil en-| of this city for nineteen years. Mr. Campbell was | the mysterious hand of death, almost at the very 
gineers. educated to be a civil engineer, and ‘such was his | opening of his career.” 

Now this is not fair. As far as Mr. Corthell per- | 5 voficiency that he was chief engineer of a railroad ee he it 
mits us to learn from his pages, the civil engineers | at the age of twenty-one years. He was employed THE ‘‘CROWN” WATER METER. 
of the United States weré divided in opinion ‘as to | on the Ithaca & Oswego Railroad and then on the}: Toe ; 
the practicability of the jetty ‘project, andthe | Erie Canal, and:subsequently on the Ohio: River she replete it Gus: ela eae en 
line between the friends and. foes of the scheme | improvements. In 1850 he accepted a tempting United States) Fer anh rote Rete. 
was not drawn according to whether their experi- | offer from the Chilean government and went. to would be ot! Gis tatie’ fi i we iors 
ence had been acquired in the employment of the | Chili. There he built. the first. railroad that was These facts have want rae blic 4 bisiees 
United States or of private corporations. | ever run in South America. In 1856 he returned in general, bat have’ besa Clay particularly 

There seems to have been about the same propor-| to this city, and became chief engineer and di to the bind Ud" Selibes sae 
tion of opponents from one class as from the | then president of the:New York & Harlem Rail- Sealer cutie nad Wik: sascunilh sae tendin 
other. The Board of Engineers, cottiposed of both | road, and he held the presidency of that corpor-| /"" * aii v nad saa icabie “tale aA Phen 
classes, which reported, in 1875, on the plans, state | ration six years. In the war of the rebellion he icieintitlons thie Saito $6 dale the 5 ea 
that ‘‘there has been great difference of opinion | was made engineer of the harbor defences that hdl od thie Warhe tdibed upon kad ‘yet +a, ; 
among engineers, not only in this country, but | were constructed for this port. He was connected. eodentials thee 90nd beet ideation *, 
in Europe, as to whether the best method | with Commodore Vanderbilt, in the Harlem Rail-|” a : oy cif hae cadiaialline wait’ Use 
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of securi a deep-water outlet from a | road improvement, and as superintendent of that 
codtesleia Reanteh eer which empties, like the | work of Roman magnificence he added laurels to remedy have récetved attention.’ To prevent this 
Mississippi, the Vistula, the Danube and the/ his already enviable reputation as an experienced 
Rhone, into a nearly tideless sea, is by jetties, or | and skillful civil engineer, and when the promot- 
by a lateral canal.” ‘The lapse of a little more) ers of the lines of railroad across the continent 


time after the close of the conflict would doubtless 
have given Mr. Corthell an opportunity to cool off, 


and to modify, or suppress, many of his injudicious | Union Pacific Railroad. He was for nearly twenty 
remarks about experienced gentlemen, who could} years at the head of the engineering of the New 
not see things at all times from the contractor's | York and Harlem Railroad, At the time of 
point of view. A little more time for reflection | nomination to the office of C 
would unquestionally have caused him to omit the | Works, he was President of | 
allusion to the deep interest which the American |Company of Maryland, an office which he had 
Society of Civil Engineers evinced in the work, by | held for several years, He was also a stockholder 
visiting it during the New Orleans Convention, in 
1877, for he would have called to mind the fact 


that the Society also evinced great interest in | Civil Engineers, held Nov. 17, the secretary called |, 
w weeks ago to the Prall Mot-Water | attention to the death of one of the members of 

in New York, and hevouwld, have | the society, which had oceurred since the preced- 
concluded that acceptance of an invitation to/| ing meeting, and said : -* Mr. Osgood Hodges died 


their visit a 
Heating-W 


inspection and lunch did not imply indorsement. 


Another defect, arising from the haste with | jjIness of about two weeks, of malarial fever. .Mr 
which the work has been issued, is the very unsatis- | Hodges was educated in the public school 6f Salem, 


factory reproduction of raany of the plates, which 


have been reduced so much in size from the} ing high rank as a student, excelling particularly 
original charts of the Coast Survey and Engineer | in mathematics. Choosing:.civil engineering for 


Department, which were not prepared with refer- 
ence to such reduction, that the letters and figures 
can only be read by the use of a glass, and have 
the peculiar dazzling effect. of extreme photo- 
lithographic reductions, These are but spots on 
the sun, however, and. do not. seriously detract 
from the value of the work, or from the credit 
to which the author is fairly entitled. 


~~ 20 - 
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E. K. Taylor, a member of the third class of 
Cadet Engineers in the Naval Academy, died on 
the night of the 10th, after a lingering illness, of an 
affection of the lungs. He entered the Academy 
from Massachnsetts Oct. 1, 1878. 


At the meeting of the Boston Society of Civil 
Engineers, held Oct... 20; Mr. Thomas Doane 
was elected president to fill the vacancy caused by 
the resignation of Mr. Joseph P.. Davis, who has 
accepted the position of chief engineer of the Me- 
tropolitan Telephone and Telegraph Co., with 
headquarters in-New York City. 

Allan Campbell, the new Comptroller of this 
city, was born in Albany about sixty-five years 
ago. His father was once Deputy Secretary of 
Stete and Chairman of the Democratic State Cen- 
tral Committee. The son, now Comptroller, 
been a lifelong democrat, but he neither sought nor 
held public office untiJ, on the 138th of January, 
1874, Mayor Wickham nominated him to succeed 
General Fitz-John Porter as Commissioner of 
Public Works. General Porter had offended the 


has | here to bear testimony to his character as a man, 
















waste every report—with one exception—has most 
indisputably advocated the doctrine that water is 
a merchantable conmmodity, and as‘such should be 
subject to a price in proportion to the quantity 
consumed. As a consequence, a system of meters 
has been advised. The exception to this rule was in 
the case of Newburgh, New York, where, owing to 
peculiar topographical advantages, it was deemed 
‘more economical to increase the storage area suffi- 
‘ciently to supply the waste than endeavor to check 
it. It has been, and will be for some time in the 
future, a difficult task to make a community be- 
lieve it would be cheaper in the end for them to 
pay for water used'than t6 pay for an additional 
reservoir every decade, . 

The p*st season. has been so exceptionally dry 
throughout the whole country that public attention 
has ken more than usually directed toward stop- 
ping the waste of water, especially in private dwell- 
ings. In Providence, where there are more meters in 
* | use than in any other city in the United States, it is 
| optional with the people to use meters or not ; but 
about five-eights of the consumers prefer to put 
on meters at their own expense and to pay the 
rate of three cents per one hundred gallons ; which 
is just three times in excess of the rate of New 
York city. It is found that this plan is more eco- 
nomical, in the long run, than paying the regular 
schedule rates. 

During the past few years the demand for 
meters has been more exact than formerly, in 
regard to simplicity, durability and accuracy, and 
to furnish ‘goods in accordance with this demand 
is now the duty of manufacturers. A meter that 
will-not stand the wear of years, and still be able 
to register a stream the fraction of one inch, can 
find but little, or no, market at the present time. 

On last Saturday we visited the works of the 
National Meter Co., of 95 John street, this city, 
of which Mr. John C. Kelley is president, for the 
purpos: of describing the exact process of mant- 
facturing their ‘‘ Crown” meter. This is the inver.- 
tion of Lewis H. Nash, M. E., a graduate of 
Stevens’ Institute, and was patented in January, 
1879.,. At the works we were introduced to Mr. 
Nash, who now spends hir hole time in the inter- 
est. of the company, and t Mr. Wm. M. Brown, 
the superintendent. Thecastings of composition 
are obtained from two foundries and those of iron 
from the same number. 

The works are located in Brooklyn, and during 
















| were casting about for engineers of rank he was 
made chief engineer in the construction of the 















ioner of Public 
Consolidated Coal 












and director in several other coal corporations. 
Ata regular meeting. of. the Bosten Society. of 


































in his native city; Salem, Mass.,.Nov. 2, after an. 






and graduated from Harvard College in 1871, tak- 





























his profession, he continued his studies at the 
Massachusetts Institute of Technology. Knowing 
him at this time with-theintimacy of a.classmate, 
and daily brought in. contact with him, I can 
speak with confidence of his earnestness as a 
student. of his conscientiousness in the discharge of 
duties placed upon him, and, above all, of his 
| frank, winning manners, which secured for him 
the universal esteem and friendship of his class. 
On the conclusion of his course at the Institute, in 
1878, he at once began active work on the Sudbury 
River conduit of the Boston Water-Works. Here- 
mained on this work until its completion, in 1879, 
for the last two years having charge of one of the 
divisions. He next was engaged on the preliminary 
survey in New Mexico, for the extension of the 
Atchison, Topeka & Santa Fe Railroad to the 
Pacific coast. A little less than a year ago he ac- 
cepted a position in the engineering department of 
the Pittsburgh, Cincinnati & St. Louis Railroad, and 
it was while engaged in his work at Steubenville 
that he was exposed to the malarial influences of 
the banks of the Ohio River, and there contracted 
the fever which eee fatal.” 


M. Fitzgerald said ; ‘‘ During the construction of 
the Sudbury River aqueduct, I was frequently 
brought in contact with Mr. Hodges, and I desire. 
















































and his ability as.an engineer. It was with the 
greatest surprise and pain that I read the recent. 
account of his sudden death. Of a strong 
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largest size, is tested from a full opening to one a| the upper head being removed—and shows the | rubbing surfaces—it is subjected to no pressure, 


thirty-second of an inch, and the small sizes are 
not passed unless they will accurately register 
a stream one-seventy-fifth inch in 3 
Although this is the test required at the works the 


quantities. 
The company, being unable to obtain an auto- 





Fig, 1, 


matic gear-cutting machine of satisfactory pat- 
tern, are now building one after their own de- 
. signs. This machine is intended to cut a line of 





Fia. 2. 


gears of any size up to six inches in diameter. 
It will be automatic; after the gears have been 
placed in the machine, it will feed around, from 
tooth to tooth, until the whole line has been cut, 





Fig, 3. 


when it will give notice of the completion of the 
work. It will be compact and will do the work in 
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piston 


Fig. 3 represents the piston with spindle for 
moving the lever communicating with the index. 
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as it merely floats with the current—as the 
centrifugal force tends to keep the bearing points 
of the piston away from the bearing points of the 


Although the company is manufacturing the cylinder. 
meters are warranted to gauge much smaller| Crown” in both brass and iron of one-half, 


The ‘“‘ Crown” Meter has been before the public 


three-quarters and one and a half inches, and in for nearly two years, and during that time has 
iron alone of two, three and four inches, we shall| been subjected to many severe tests. At Provi- 


confine our description to the one-half inch size. 
In this the piston is six-pointed, and shaped as 
shown in the engraving. The mold in which 
this is formed is the exact shape of the piston, and 
three or four times as deep, and the one inspected 
showed an accuracy of workmanship and degree 


The head of this mold is furnished with a small 
rod, fitting perfectly tight in the lower end of the 
cylinder. The die being ready to receive the 
material to be molded, a quantity of selected stock 
of hard rubber, sufficient to form the piston, and 
ground to an impalpable powder, is placed in it, 
and the plunger inserted. It is then placed in an 
hydraulic press, between two red-hot plates, when 
the combined effect of the heat and pressure unite 
the particles of rubber into a hard, solid mass. 
This is allowed to cool while in the press; when 
removed it is formed so accurately that no more 
work is needed upon it, and it is ready to be 
inserted in the meter. 


The cylinder (shown in the interior of Fig. 2) 


of finish deserving cf the highest commendation. 






































its outer edge turned to fit a ring which prevents 
spreading, is placed on the-bed of the broaching 
machine, which finishes the projections that form 
the joints with the piston. The company was 
compelled to make this machine, as it was a special 
tool, designed for a particular work, and could 
not be found on the list of any manufacturer. It 
may be described as a vertical press run by a four- | 
inch belt and geared down so as to exert a pressure 
of about twenty tons. The broach is made’by in- 
serting several perpendicular lines of cutters in a 
steel form, and so arranged that each cutter takes 
a little more stock than the one preceding it. 
Only two broaches are required to complete the 
cylinder—one for roughing out, and one for fin- 
The ends of the cylinder are accurately turned 
off and ground upon a face plate; the heads are 


ground upon the cylinder and screwed fast. This 


fect a fit that no packing is required. The piston 
is now placed in the cylinder and the upper head 
screwed on. The whole is then placed in 
the case of cast-iron and secured by a screw upon 


tween the cylinder and case. Through the upper 
head—as shown in Fig. 1—is a rod from the piston, 
and which drives an intermediate gear that re- 
duces the speed before reaching the registering 
mechanism on top of the case. 

Although a slight digression, it may be interest- 
ing to describe at this pomt the method of con- 


comes rough from the foundry, and after having| - 


treated in the same manner, the lower one being | - 


careful attention to minute details makes so per- | 54. 


the lower head—packing having been inserted be- | - 


| dence, Rhode Island, where the Water Commis- 


sioners, in a letterdated Nov. 1, 1880, state that they 
“‘approve of the ‘Crown’ Meters,” and “shall 
recommend them to parties wanting water 
meters,” the ‘Crown ” was subjected to the follow- 
ing test : 


Test of half-inch “ Crown” Meter, No. 2,962, for Accu- 
racy, at Providence (R. 1.) Water-Works, July 17, 
1879: 








£ 
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2 E CUBIC 
CUBIC g 3s ig GALLONS 
z 8 | 5 FEET 
FEET RUN. z “« Ee ¢ RUN. 
y S 3 RUN 
E g | 38 
@ a 
10 635 14 inch | + 1.9 
10 |681 & “ (418 
5 | 8156.5 % “ | +18 
10 | 68h A “ 1418 
5 |8265 % “ 446 
10 | 88.5 Hf | 41.7 
. and shut 100 times while 


last 10 feet. Set at Hope Sta- 

tion, outlet 14 inch, 

July 24, 1879, reading..000,165 ft. 

Oct, 16,1879, °..114,298 “ 114 198| 955,980 
i 


DISCONNECTED TO TEST FOR AC- | 
CURACY. 


Percentage, more | 
or less. 
“ *% 


Size of outlet. 








10 | 641.5 | Kinch +2.9 

10 5 kk 1 4+19 

5 a2 (1% +18 

2 im- 14 “* +129 

133 | a “« 1464 

*10 684.5 as “ +19 
° and shut 100 times while, 


last 10 feet. Reset at Hope) 


Oct. 30, 1879, reading..114,384 ft. 
June 23, 1880, “ ..288,081 “ |118,697 890,227.5 








282,825 S/008,107-6 


DISCONNECTED TO TEST FOR AC- | 


CURACY. 
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10 | 637 « | 422) 
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2 1975 |}%, “ |+94! 

10 0=— 641g Ol 88, 





about 70 per cent. ona 1-50 inch outlet. ' 









or case, the cylinder, the piston and the register-|ter- The piston, being hollow, and consequently | The company have received letters of the highest 
ing mechanism. Fig. 1 gives a perspective view 
of the meter with a part of the case broken away, 
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same, no matter what may be the preqmure or the 
ec conan of the outlet : 


No. 3,278, for Accuracy, at Mystic Water- Wertes 
Mass., March 1, 1880, 
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The c company are also continuing to make all 
sizes of the “‘Gem”—a meter -which has been be- 
fore the public for nearly twelve years, and is in 
use in all our large cities. 
a 


A NEW DREDGING APPARATUS, 


Test of same Meter, 


% 
a258 
td ieeoant 


end 


|Tests of \<-inch “Crown” 


| 


We call the attention of our readers to the illus- 
tration in this number of a new dredging appara- 
tus, embodying many important improvements in 
the direction of economy, durability and facility 
of operation. 

These improvements are the invention of Capt. 
A. E. Hall, of Plainfield, N. J., a veteran in this 
branch of practical engineering, and they embody 
the results of his inventive ers engineering 
skill and long experience. 

Machines for dredging mud and ones from 
our harbors and slips are of two kinds. |The 

dipper” dredge, which has a handle and scoops 
up its load, and the. “ grapple.” or -“‘ clam-shell ” 


dredge, which is dropped down, .open-mouthed, 


upon the bottom, and then closed and lifted. The 
latter is mainly useful where the bottom is foul 
with soft mud, stones or logs. Heretofore these 
two kinds of dredges have been built and used 
separately on separate boats, as the machinery for 
operating them has been constructed on entirely 
different principles; but it is very desirable at times 
that the same boat or scow shall be provided with 
dredging machinery of both kinds, as it frequently 
occurs that rocks or logs are found where the 
dipper dredge is being used, and a few hours em- 
ployment of a grapple is not only a great con- 
venience but an absolute necessity. 

§ It is to avoid the necessity of providing two ex- 
pensive outfits of dredging miachinery, and to sim- 
plify and lessen the cost of the working parts that 
Captain Hall has been led to construct the appera- 
tus herein illustrated and described. «* 

The scow or boat is provided with “spuds,” en- 
gines and frictional winding drums of the usual 
character, the same employed with grapple 
dredges being arranged in ‘the hold of the boat. 
The derrick is an open A-frame, to which the 
boom is connected by means of double guys, be- 
tween which the handle of the dipper may play. 
The handle of the dipper is hung in a slot in the 
boom, and the latter is stepped at the heel ina 
rotating pintle set in a socket in the timbers of the 
hull, 
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The same chains are employed to hoist the dip- 
per that are used to haul the boom to the right or 
left in adjusting the dipper for its stroke. These 
chains pass through clustered, anti-friction sheaves, 
set in the boat at about the level of the heel of the 


«| boom, and extend thence to the winding drums. 


At the peak of the boom are fixed two rings to re- 
ceive and guide the poles of a grapple dredge 
when the latter is to be used, and the same two 
chains which serve to operate the dipper are used 
to close and hoist the grapple.‘ Or, in some cases, 
for temporary use, the poles may be omitted from 
the grapple, and it may be then simply attached to 
the dipper chains and lowered. 

By this simple arrangement all the necessary 
movements and shiftings can be given to the 
dredge without the employment of turn-tables and 
complex arrangements of chains and gearing. 

The dipper is drawn back for setting by means 
of a rope or chain which passes through the bow 
at the center, and back to a winding drum. Thus 
the deck is kept free from chains, blocks and 
other mechanism, and clear for the movements of 
the men employed in the work. 

We are assured that this dredging apparatus can 
be constructed at a much lower cost than any 
other adapted to the same variety of work, and 
that the work can be done much more promptly 


§2 and with greater facility than with the more cum- 


brous and complex apparatuses in general use. 

Persons interested in dredging: or excavating 
under water can get further particulars by ad- 
dressing Captain Hall, as above. 


CORRESPONDENCE. 


HENCK’S ‘FIELD BOOK. 

Chas. Lapham, Asst. Engineer Chicago, Mil- 
wankee & St. Paul Railway, writes us that, in 
making the calculations for the distance across the 
Sabula river, for the bridge at that point,(he dis- 
coveredan error in the log. sin. of 33° 49’,,as given 
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Graphical Statics,” sumnary, page 359; also in 
chapter eleven of H. R. Sanfey’s translation from 
the German of ‘Elementary Theory and Calcula- 
tions of Iron Bridges and Roof Trusses,” by August 
Ritter, Ph.D. 

In view of the inquiry made by Mr. Power and 
the single author cited by you, it may be well to 
remark that the “practical disadvantages” of the 
lenticular truss mentioned by Mr. Shreve have 
not been apparent to us, theoretically or practi- 
cally, in our experience in building nearly two hun- 
dred spans of lenticular or parobolie truss bridges 
in this country, and our own is the only practical 
application of thesystem ever made in America. 

Truly, CORRUGATED METAL Co. 

Wo. Q. Dougias, Secretary. 


ENGINEERS’ SOCIETIES. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A regular meeting was held.on Wednesday eve- 
ning, at the rooms of the society,” Mr. Ashbel 
Welch in the chair. The acceptance of honorary 
membership by Sir John Hawkshaw aud M. E. 
Malizeaux was received. A paper, by C. Shuler 
Smith, member of the society, entitled ‘ Wind 
Pressure upon Bridges,” was read by the secretary. 
Mr. T. C. Clarke referred to the present uncertainty 
as to the actual amount of pressure really developed 
by a certain wind force upon bridge structures. 

This paper was.called out by reason of inquiries 
sent out by Secretary Bogart, on. the subject of 
Wind Pressure on Bridges; the paper on Wednes- 
day evening was in type, and advanced copies 
have been sent to such members as desire to discuss 
the subject; when these are all in we will publish 
the paper, and as far as possible the discussion. 

| Mr, ye. Be mrerthen presented a photograph 


in Henck’s Field Book. It reads 9.745504, while it | WHI 


should read 9.745494, 

- WIND “PRESSURE. 

' STAYNER, Ont., Dec. 7, 1880. 
Epitor ENGINEERING NEws : 

A hose tower has been built here 60 feet high, 
with bell-cote 9 feet high, ‘The base of tower is |) 40, 
14 feet square, tapering to 8 feet at the top. It is 
anchored to a stone foundation 2 feet wide and 3 
feet deep, with abutments at corners 4 feet square, 


attained in this latitude? 


PERMANENT LA! LAND MARKS. 
-MANKA'D0, Minn., Dec. 9, 1880. 
Epiror ENGINEERING NEWS : 

One of your correspondents inquires about the 
best permanent land marks in a re-survey ofa city. 
1 use a stone 4’ long and about 1'x1' inthe rough, 
with top hammer-dressed to 5" <5’. I'place these 
6' into one street, and 24’ into an intersecting 
street, which brings them in the _ cross- 
walk and out of the way of any pipes or sewers. I 
have them at alternate block corners, bring them 
to grade, and after placing them approximately, 
and carefully setting them in sand, fix the exact 
point by a small drill hole in the dressed top. A 
careful record of measurements is made that any 
excess or deficiency from true distance can be put 
——e Respectfully, 

At B: Havens, City Eng. 


LENTICULAR TRUSS. 
East BERLIN, Conn., Dec, 18, 1880. 
Eprtor ENGINEERING NEws : 
Refering to your column of correspondence of 
the 11th inst.,under head “Lenticular Trusses,” ad- 
ditional discussions may be cited in “DaBoie’ | 


he 


THE NEW FULSOMETER 


| Tithe year 1872.8 new at and important addition 
was made to the existing styles of steam pumps, 

under patents granted to C. Henry Hall. The 
principle of innovation, and the simplicity 
with which it was utilized, attracted the attention 
of mechanical engineers, who pronounced the dis- 
|eovery one of great value. Although the principle 
underlying the construction of these pumps was 
without fault, some mechanical defects in the 


cases this Was.obviated, and some of those then 
built are doing effective work at the present day. 
The pump—as will bé perceived by examining the 
engravings—has no pistén, connecting. rod, cams, 
nor stuffing-boxes, and ‘consequently’ requires no 
lubrication. A few years after it was patented, it 
was brought out in England and on the continent, 
where it has gradually succeeded in securing a 
prominent place in its line. 

The pump has quite recently again claimed at- 
tention in the United States, and it will be to the 
‘“« New” pulsometer and its advantages over the old 
form that we shall confine our remarks. 

In fig. 1 AA are two chambers 
formed in one casting, and joined side by side, with 

necks bent toward each other. Attached to 
them by means of the flange-joint, B,is a continuous 

passage leading from each c} and terminat- 
tng tow siglo seeticel in which there is a 
Aah valve, ©; Sabed one MAMI Ghar tie 
formed in the junction, and thus clode and open 
the chambers alternately. This upper‘portion of the 
pulsometer being made separately (in the old form 
the whole was in one with little difi- 
culty, be renewed ' 

The chambers, A ‘A, have openings ‘connecting 
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with the vertical induction passage, D,|same operation is performed. When starting 
which are furnished with valves of pure vul-| the pump, the hand is kept on the steam valve, 
canized rubber, E E, and, together with | which is opened and closed four or five times until 
their seats, F F, may be readily removed | the regular motion isestablished, when it is thrown 
and replaced by new ones should they become! open, Each air valve in the chambers is now 
worn, The delivery passage, H, is common to) | opened just sufficient to secure a regular and con- 
both chambers, and is constructed so that in the | | tinuous action, which will be perceived by the 
openings that communicate with each cylinder | uniform pulsation and smooth working of the ball 
are placed valve seats, G G, fitted for the reception | valve, C. The steam enters the chamber im- 
of valves of the same style as those in the induc-| mediately above the water, which it presses upon 
tion passage. K K are covers which close the | | and forces out through the discharge valve with a 
openings to the chambers and admit of getting at | velocity and force proportionate to the steam pres- 
the valves and valve seats when necessary, and to| sure. When the water has been displaced by the 
facilitate this operation the covers are slotted to | steam—which follows it to the opening of the dis- 
receive the bolts, as shown in fig. 2. Vent plugs | charge chamber—the steam suddenly condenses, 
are inserted in these flanges for the purpose ot and the operation 1s repeated. 

drawing off the water to prevent freezing. J rep- | Fig. 3 represents the ball valve used in the 
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Rn 


the pump and the lengths of the ‘suction and 
delivery pipes. 

In the No. ¢ siteantiet ie Maes end tn. 
charge pipes are five inches in diameter, the floor 
space occupied is twenty by thirty-one and one- 
half inches, the height fifty-four inches, and the 
weight 1,300 pounds. The cémpany claims that 
the power required to operate its pumps jis less 
than one-half of that required by any other device, 
and it has numerous testimonials to support 
this assertion, received from users both in this and 
foreign countries. In the sewage steamer lately 
built for the city of Liverpvol, England (described 
in EnGingertInc News of Feb. 14, 1880), 
a large pulsometer pump has given especial satis- 
faction. Owing to the peculiar arrangements of 
the valves of this pump, it is believed to be excep- 
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Fig. 2.—PERsPECTIVE ViEw. | 


resents the vacuum chamber, cast with and between 
the necks of the chambers, A A, and connected 
only with the induction passage below the valves, Z 
E. Asmall brass air check-valve is serewed into the 
neck of each chamber, A A, and one into the vacu- 
um chamber, J, so that their stems are down- 
ward, as shown near the top of fig. 2. The check- 
valve in the neck of each chamber, A A, allows a 
small quantity of air to enter above the water, to 
prevent the steam from agitating it on its first en- 
trance, and to form an air cushion which prevents ; 
condensation. The check-valve in the vacuum 
chamber, J, serves asa cushion to prevent the 
ramming action of the water conssquent upon the 
filling of each chamber alternately. 
When the pump is in operation it is connected 
at the top with a steam-supply pipe, and at the 
with the suction pipe, the discharge pipe 
béing connected with the discharge chamber. All 
the air check-valves are closed, the steam is admit- 
ted and displaces the air from one of the chambers. 
The steam supply is then cut off, and the steam in 
the chamber condenses, forming a vacuum, 
when the chamber will immediately fill with 
water through the induction pipe. The 
vacuum formed in the chamber to which 
steam is first admitted causes the ball-valve 
in the neck to close the opening of that) forty pounds on lifts of sev t, ; 
chamber and open the other ome whep the/.much necessarily depeiiis upon the. situatiog 


provement over the old form. 


Fic. 3.—RvUBBER Bai VALVE. 


ments which absorb power. It is estimated 
750 gallons per minute can be raised by a No. 
supplied with steam through a one-inch 
requisite pressure, of course, depending on 
height to which the water is to be raised. 


pumps as now constructed, and is a decided im-| tionally free from a liability to 


consequently is especially 


It will be perceived that im Shona gqeepe, Shaw breweries, tanneries, 


-_ . et, 

paper ._ 

tr ling ralrod thst is eet 
the pulsometer will raise in com’ 


water from fifteen to fifty per cent. of mud, sand, 
gravel, pulp, etc., and that the wear in this opera- 
tion is but trivial. The company build pumps in 
either brass or other metal when they are designed 
to raise liquids destructive to iron. 

The pump is manufactured by the Pulsometer 
Steam Pump Co., of 83 John street, this city, Wm. 
F. Kidder being President of the company, G. F. 
Badger, Secretary, and Geo. W. Laird, Treasurer. 


THE GREAT CRANE AT WOOLWICH.—The a 
crane in the world is ‘com 
Woolwich Arsenal. Two 


a hee 
and it covers a 


is no appreciable amount of friction and no move-| 4 —— 
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would attend the introduction of a separate set of posits which, uader our American system of street- 
works, | cleaning, remain for an indefinite time, and which 
In 1842 Mr, Edwin Chadwick, the father of sani-| are offensive, if not injurious, so long as they do 
tation in England, a ae but not | remain. 

a professional anes: made suggestion and It is usual in constructing a plan for the sewer- 
wooed & with strong that house-| age of a town to arrange for the removal of a 
wastes and matters of like character should | certain proportion of the water of storms of a 

be provided eer es ae inct system | certain amount, what is in excess of this amount 
ipes. He has su in his opin- | being got rid of by storm-water overflows. If the 

y Mr. Rawlinson, C. B., now the en-| amount of rain-fall which it is arranged to remove 
of the Jocal board, and beyond question | is very small, the purpose is only incompletely 
ppeunent.iee hep poseeion in iawn Practically, | attained ; if the provision is for the removal of a 
no considerable amount of pu ic work has been | large rain-fall, then the sewers are necessarily 
carried out in accordance with the suggestions of | too large to be cleansed by lighter rains, and 
these gentlemen. Communities are slow to try ex-| the larger sewers of the system, unless of very 
pexmpentene i ing, and the force of prece-| steep inclination, are very sure to accumulate 
has such effect nowhere else as with theclassof| deposits to a considerable amount. These 
minds usually with the regulation of muni-| deposits are less favorably cirewmstanced 
cipal affairs, , it is not clear that the few at- as to ventilation than those in the catch-basins; 
tempts made in England to carry out the separate | and, while it is by no means universal, it is very 
system have i . Thestorm- | general for the larger sewers to be, except imme- 
such.a manner as to do the least i water sewer of the mageored modern form has at diately after heavy rains, very foul with accumu- 
the health of the community. and with | least the advantage, that, from time to time, it re- | lations of organic matter undergoing a decompo- 
least: practicable cost, is 2 fundamental: fact to | °eives very copious flushing from the rainfall, so sition which produces the ‘* sewer gas” with which 
bore always in mind. Economy and con-| ‘hat usually ore obstructions accumulate to| we are so familiar. There is, doubtless, a very 
venience are sure *0 assert their importance in any such a degree as to choke the channel completely, | considerable production of sewer gas due to the de- 
consideration of the subject. The sanitary effect | there comes a storm of sufficient volume to wash posits of street-wash alone; but when we add to 
of the method. of removal adopted is not-so sure to | Ut the deposits and give the sewers a fresh start. | these deposits the adhering filth derived from our 
attention, but it is very sure, sooner or | S¢wers constructed for the removal of foul sewage | house drains, its character is very much aggravated 
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assert its i ; only, and without special means for flushing, are | and the resultant gases become much more per- 
te led = erable to give especial | quite sure, however small, to become more or less | nicious. The confined air of our large unventilated 
tothis subject for a number of years with accumulations, ially near their | city sewers is rich in the products of this combined 

ast... 1began, as.any student, of dead-ends. Consequently, in state of the art a | decom . 
naturally begin, by accepting as: very few pan ago, there was good reason for| It iaa favorite theory with engineers that com- 
or at least. as most judicious, the -methods of dis- hesitating to.accept the suggestion for a separate | plete ventilation will render these gasses inoffen- 






iversal have ended, system, and for ing toa plan which, what- 
pean intalliaomh onal iondianchamee amen ever its faults, had the ivantage of always work- 
end, after a careful consideration of all of the ing with tolerable certainty, and moving along 
i Sie one, ae ecowning? toward an ultimate outlet. 
that the prevailing tiee “hasbeen radically | That the of the art has entirely changed 
ene Shak ene ene economy and, above se A 
best observance of sanitary requirements ; 
in. almost all cases, if not indeed every- doe piace ven kaiciemam tackeoe heaend 
where, an absolute ion of household and/| time. Let us first consider what are the objections 
—aueraneine some the surface flow. no, Sop Breen ore eepoing: of anrinen-wele 
-almost versal custom concerning its admission in , undergro sewers 
treatment of noi towns a traversing every street of the town. 
a ver ' One office of a. copious rain-fall, one effect which 


practically it is not true, for the reason that the 
ventilation of a large storm-water sewer 

18 8U tially impossible. The truth of this state- 
ment is very clearly established by the condition, 
especially during warm weather. of the Fourth 
avenue tunnel, in New York. This isa large un- 
nd. roadway, less than half a mile in length, 
containing two railroad tracks. It is entirely 
on at each end, and its course is in the direction 
the prevailing winds. Its roof is pierced with 

a constant succession of large openings, probably 
from eighty to twenty feet in diameter, opening 
directly to the sky. The constant passage 
of cars in both directions must act as 
a very important source of movement in the air. 
utmost care is taken to keep the road-bed 
clean, and the walls and roof are whitewashed 
with great frequency. Disinfectants are freely 
used, and every effert is made to secure a pure 
condition of the atmosphere. The result is, as 
as possible, a total failure, and at times the 

























<aubacs Wena laid 42 adhe, seat of_theoccupied d, off. .frow uEt ac of the. | sic! nod coon > gat ne meagan erating 

il a more complete network . | Tan 18.que compietel) | tie » favorable circumstances, w are we 
a eST CAE ELI er listurbed water o! ee: toexpect.of.a-sewer four. or five feet in diameter, 
ground, foul from end to end, and with 
ns of ventilation than a dozen small 
eovers of manholes at intervals of 300 


2 aaa condition that we actually find 


ion 
ly bad. 





of the channel is absolutely 

















sive and harmless. Theoretically this may be true: 







ere aE SPE A ONS , is, almost without ex- ; 
of ee ing dirt, involved organi > < je i ceceuhanen bet iene ote 
1, cnatse gravel, and much incidental rubbish. ; ing with the traps on house- | 

in the cate a thee air ventilation through the soil- 





until ved by hand. Wht ,/@mtends from every connection. So 
or po- as the sewer is concerned this would doubtless 
t ventilation, and mitigate the difficulty to a certain degree; but it is 
an offensive and often dap- | certainly of very questionable propriety to estab- * 
gases, especially during | lish a source of foulness as the decomposition 
seasons of drought, manifest theri-/ of the filthy deposits of a sewer, and then to at- 
who. or who live| tempt to alleviate the difficulty by carrying the 
extremely offensive through our soil pipes. / 
The ingenuity of the engineering profession has 
. | exha’ itself in attempting to get rid of the 
effect of sewer gas when once it has been produced. 
We have never yet reache! anything better than i 
the terse recommendation of a London authority i 
to the effect that ‘‘ we must let the stink out into } 
the middle of the streets.” i 
The conditions by which the world was driven to 
horse | this very unsatisfactory result were, under the old 
systems of flushing, substantially unavoidable, 
and what has been done in the er of city sewer- 1 
age has been in the direct line of progressive im- 
provement. It seems to me that the time has now . 
come when a new departure should be taken, and , 
when the sewer gas difficulty should be met by 
Pienaar at ee ba eee 8 Cae. Tt is 
clear that under the present combined storm-water 


and foul sew: m prevention is simply im- 
possible. ‘The production of foul gases we un- 
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in the matter of flushing. Small pipes could not | taken there no | exists, and an entire reform- 
safely be used for sewage proper to the exclusion | ation in this part of the work is demanded. 
of storm-water, because storm-water was needed| It would be absurd for 
to flush them out. This statement of the case is | to ribe any substitute for the old 
practically true, although not strictly true. Flush- g the best. All that itis safe now to 
ing by means of ma at the heads of the | that storm- 
lines, a oe wiht _— to be aier Marino 
a tumbling tank might be set, or means 
a oun pool ow lott no delanie 
small pipes le, but v i 
inasmuch as it is always endaneaele to a 
on manual operations, or on the action 
ane mechanism to keep sewers in condi- 
tion. It is therefore quite proper to say that the 
possibilities of the art of underwent a| W 
radical change on the invention of Rogers Field's 
annular siphon for emptying flush-tanks. This | the crossing of 
invention, which includes no moving parts and the | vised for 
action of which is positive, makes it possible for 
tus to accumulate the flow of a stream yielding not 
more than five gallons per hour until it shall have | Let 
filled a tank or reservoir of any desired size with y 
the certainty that the continued flow of the same ple, and that they involve no serious ' 
stream, after the tank shall have become full, will | That we may not be appalled by the idea of 
cause ‘the whole accurtiulation to be discharged | ating such , let us consider for a moment 
into the head of the sewer with such rapidity and | the other of the question. Leaving now en- 
force as to give it an effective flushing. It is now | tirely aside all tion of Sewer gas, the 
entirely safe'to. use pipes of as small size as the | cleansing of large sewers, etc., think for one mo- 
quantity of ‘the sewage will permit, and re-| ment of the eff the = delivery 
course to storm-water flushing is no longer neces-| sewers of storm-water, which, 
sary. 
‘Therefore the question of what we are to do with 
storm-water presents itself in a new form. It 
seems to me very clear what we are not to do with 
it; that is, that, in my opinion, we certainly t 
not to admit it to sewers which are in connection | think of the vast trouble of a 
with the drains of houses. While the im ties | has occurred in Brooklyn, where not only have 
of storm-water are by no means the chief factor the houses themselves i : 
in the production of sewer gas, the admission of | matter during heavy storms, 
these impurities to large.sewers is undoubtedly the | hole covers have been lifted and the torrent 
most serious cause of its production. Foscal matter of 
carried completely through the sewers and dis-’ ; think theatre of 
charged at its outlet within a few hours of its ad- 
mission would do no especial harm; but foecal mat- 
ter added to the accummulations of mud and sand 
and sticks and rubbish strewn along the usual 
large brick sewer, in the absence of daylight and 
practically in the absence of ventilation, is so 
situated as to produce its very worst effect. 
As I have already said, the question What 
shall we do with storm-water? is the most press- 
ing question in sewerage engineering at this time. 
Our practice has been althost universally to de- 
liver it into deep sewers. This, I venturetosay, 
is generally a mistake, and is almost always quite 
unnecessary. aie sent rovision being made for 
drainage of the su , our only care with 
to the rain-fall is to provide means by which it 1 
escape without material inconven to traffic ; | pumps 
that in its escape it shall wash the street gutters, | wide, low-lying areas, but for 
and that the greater storms shall not harm public} would at least have arrived so gradually as to have | . 
and private property. There is nothing in na-| done infinitely less harm. : 
ture of rain-water which makes. its tem In closing, pérmit me to formulate my upinion 
presence on the surface of the ground inju to} on the eubject by saying that the present manne 
health. There is no reason why it may not be dis-| of disposing of storm- in sewered tow h 
charged over the surface of the streets and along 
the gutters, provided its volume is not'so t as 
to interrupt or seriously to interfere with traf-| of 
fic. - Therefore, as the roadside guiters‘are “in full 
view, and may easily be kept clean‘and in re- 
ir, there is no reason why the water. which falls wv" ore 
soo the heavens may not flow through them for : at so? 
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at least so faras they are able to keep it with: coated, ‘3 Bo St 
bounds. Sooner or later, in. the larger cities;* the THE.OBELISK AND TfS KIN. vs ae 
‘water of copious rains will get beyond ite bounds; = fs a : 

and the flow of the gutters will out over the 

street or will rise on the sidewalk. After the dis- 

charge of a certain amount of ter has accumu- 

lated, there may be danger, d violent sterms, 

of injury to the pavement, of the filling of cellars, 

or of serious interruption to travel. Then, but not 

until then, it will become necessary to carry the |}; 

flow below the surface of the street and lead it chaste ce wie OIE 

safely to a safe point of outlet. Cece od, tak if the 

Now, there is a great difference between carry- 

ing storm-water underneath the surface of the 
ground, and only at points where there ie danger 
of serious flooding, and the present practice of 
carrying the whole rain-fall from the hill tops as 
well as from the valleys, first into foul and costly 
catch-basins, and then into deep and costly sewers. 
In my judgment the latter course is, to use the 
mildest expression, unscientific ahd uripractical ; 
while the other fulfills the best requirements of 
common sense. Ifthe art of town drainage had 
never been practiced, and if the ie ar were 
made for the firsttime to Mr. C rough, or to 
Mr. Lane, or to Mr. Moore. or to Mr. Sh or to 
Mr. Philbrick—all skillful engineers—I am sure that 
it would never occur toone of them to get rid of it 
by channels from ten to twenty feet yw the sur- 
face of the street and extending under all the 
streets of the city. It has been led there only by 
the conditions under which the work of sewerage 
has been developed. The occasion for its being 
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Serra trate mekingeny cmesencentent sa wear caused by the immense traffic, an average 


middle of November, M. Favre had 


meats of the valley Soen- 


be completed some time before the raitwa 
and will thus in any case be ready 
Contractors should thus be 





PROVEMENTS. 

Tke St. Louis Bridge Com , in addition to 
as Famine af tingy ae ng on the high- 
dcldell had aivatteaiiaachonge. The consulting 
and advan’ change. The consulting 
Sanit ten the waeeeny. Col, C. Shaler 
is w vide for the clos- 
aS oe dponiogs of the janciien 
of sate of 258 tice Ligh and Ih teed tgrdinaeenes 
of a shaft of 125 feet and 15 feet im diameter 
shaft ir edouaadiee diet in an immense —_ 

blower,” o oft boteperencaaine. 
conn the fan eS ee 
<a tunnel full of te eet 
draw out all the smoke. oe ne es 
from the Delos depot mouth of the tunnel at the 
The shaft will be composed of 
eine enamel ten a 
conspicuous like a 

immense chimney. 
embraced in the scheme of 


i 





The work was in June, 
ahr ae 


eBES 
e 
E 

HT 


the the engineer ex- 
some sixty miles below Louis, and 
pug pe 4 agacer omens FB an made use of 
or for manufacturing purposes. 
oe ee ee ee See eae 
ferent kinds of wood, and found the gum 
tree has the best resisting power, its resilience 
being more than that of any other kind of wood. 
They treat the blocks with chloride of zinc, gelatin 
and tannin, in order to preserve them from moisture 
Mood to lat cight or ten rons, when other. 
woc or tep years, 
it would not six monti:s. This is the first 
time that the wood has been used for this pur- 
pose. A trial was down at the inter- 
ho square of Fifth Olive streets by J. P. 
Mr. 
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where the the bridge is propared. 
an 8 ee ete en ee wooden 
in "by plsce, and tron gisdere and 





























water-works at Atchison, Kansas, were for- 
tested and accepted by the city onthe 9th. Six 
thrown from a hydrant at the business 
at one time toa height of about 125 
of the company consis: of a settling 
with a capacity of 1,250,000 gallons, and a 
reservoir with a capacity of 3,500,000. 
located at a point south of the city, 227 feet 
level of the Mississippi river. Six miles of 
have been put down, aad 60 hydrants for 
supplied. Water is forced from the river 
the bridge by two plunger pumps, each hav 
a capacity of 1,000,000 gallons in 24 hours. The 
water-works building is a me brick edifice, 87 
long by 27 feet wide, two stories high. The work 
. > * constructed b te gue’ Ay St. Louis capitalists, 
It was not till after mature. thought, 150,000. » test of the works was 
best lights that modern engineering skill pos-| witnessed by a large number of people, including many 
sessed, that the company entered upon its present | invited guests from abroad. 
departure from the old plank system. It is esti- | The Deane Steam Pump Company, of Holyoke, Mass., 
mated that the new floor, althougia costing much | whose Se to about a year ago, had been 
the most at the outset, will cost so much less annu- | made by the Holyoke Machine Company, have bad « 
that the capital required | most year since commencing to build for 


four months . This was the average use 
the plank; Sea ken oo be by new 


material pre The thabe 
soa tae pas were ofthe very first-clnes: 
pine, but the perpetual moisture from the 


R 


ally in the way of re 





. ; themselves. They bave made frequent aud considerable 

oo eee ~ oy haa than if eo were additions to their buildings and plavt in order to keep 

made of common pian — toan. pace with their rapidly increasing trade. They have 

= pesary added toa part of their main building an additional 

THE EPHEMERIS OF SWIFT'S CO ' ving 1,600 square feet more space; a new brick 
w MET ing 1,600 feet bri 

ee building, 45 by 80 feet, two stories high has been built, 


The elements and ephemeris of Swift's comet, as besides a new boiler house in which a new boiler haz 








derived from two observations by 8. C, Chandler, | one oa ae po Pai ss 
Jr., and one taken at Harvard College Observatory, kinds of ; varying in price from $85 to $7,000, 
are given as follows in a circular issued by of which, ‘their large home sales, they export in 
Science Observer, of Boston: t considerable numbers to other countries, principally to 
ELEMENTS. South America and Mexico. A Paterson (N. J.) silk 
Perihelion passage. ..........--<.« Nov. 7, 8714 (Weaheingtos) mill has in its dye-house a Deane steam pump, which 
Longitude of OUD. : ick ree > dca. hea den cell 41° 51’ has been in cunstant use for 10 years, running 180 
—— Fr éeacee! GUMne s. Leds ban d0cteen kil ei strokes per minute, 24 hours per day. 
joguaien of perihelion distafiee.... ............-.6 0.042562| The Board of Water Commissioners of Detroit, on the 
a 6 ams bvinodtuo'ss tb Giephbdeesal tiers cecetap Direct een ee the new mping engine built for 
: N them by the Riverside Iron Works of that city, and ex- 
Se a ae ee Decl. N- | pressed themselves as entirely satisfied with the engine 
— oes ae - & Dg. ™. | and its performance. tis a compound’beam pumpin 
iris < 1 6 @ 2710. ....4 40 14 47 pumping 
hihi 2 3 4 54 5814.. ... 50 34 41 40/| engine, and was designed by Mr. John E. Edrounds, 
28......2 56 40 53 4118...... 4 21 38 49) Mechanical Engineer of the water-works, and it is a 
Dae. cam “i ioae si ate = * = a ming marge ton hig oh bas been - ee there for the 
sseeee 3 40 42 8 8St 1026....., two years. w-steam cylinder is eighty-four 
Sie: +4 SB @ 20....8 8G Mm S fiche inside diameter, with six fect stroke, and it; high- 
The relative weightaiees Ghostiess posesty Sees steam cylinder is forty-six inches diameter, with six 
2.76 on Nov. 20 to 0.35 on Dec. 30. comet will | feet - ot ee, a is tele ean Te eee 
probab! main through moderate tele- | than ths one sty ng y. igh- 
ly ntil ee aden of -December, and | 8te#m cylinder is four inc’ larger in diameter ; the 
ree g hag oe for th h tele- low-+!.am cylinder is of equal size, and the pumps are 
may a Tie one inch larger in diameter. In this engine the air 
scopes after the full moon (Dec. 16). 


pump is worked direct from the crank-shaft of the main 
cogine but there is also a connection to the air pump of 
en which is worked by an independent aux- 





oO ee es the old air 
In there grows a tree known as the grease p can new engine. beam weighs 
tree. It is said that sof this veqvealiie complete fifteen tons, and is composed of four three- 


forest; of 
quarter inch steel riveted together. These 
there: tnd hey form the igh 8,900 pounds sack, and ar vo gx one ~ 


pec owe weve procure them from their es- 
tin England. The a eee wr @ very neat 

S . The je lagging is 

nickel plated and the orna- 
the rods and steadiments are nickel 
color in the paint above the 


bronze . which contrasts 
the bright work. Below the floor a 


ments on 


is 

the 
is much in oe the posts for - 
the band-rail g turned and pol ¥ 
ae is over 400 tons, 
balf below the floor line 
There are ninety - six 
and 232 delivery 
of the engine is 23,- 
r hours, or about 





nickel plat- 


GENERAL INTELLIGENCE. the nickel plat- 


; turing © and the pai John J. Prest. 
pleased to publish in these Sis clatiodd wich of Wil citpas ee WORGEO tires 


a We solicit and are 
columns t may be furnished suggestion of skill and mechanical taste has been eni- 


any items of interest 





ed in the the most conscientious method of dc- 
GAS AND WATER. S tapecel ie Ge Guaken aon ee, 
See een See near Rechye Junc- ory nae ues acacia aa of his con- 
tion, a 000, money raised . 
by subscription. — oe 
: Pointed a. ctty Broadway, New York, is soon to be lighted, es an ex- 
te the Toronto City Gas periment, with the Brush electric light. 
water gan. The pan Sere eupene & So be Seemed at Bay 
the use -— Es saw -mills will be lighted by the 
that the The City Commissioners of Bowers, London, bave rec 
largely that the Anglo-American Electric Company 
. 2 oS ) be tried for a year one 
districts of the city at an outlay of £1,410. Fora 


There many indications that the t “ 
dition of os eteace the ime snot far distant 
all our wilt be under ground, where 








| 
will least impair the beauty of streets and be protected 
from es afer ao ieteans, And it is not 
improbable a years’ 

cost, not to say the danger, of elevated 
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to bei and clarified. The Prussian Goy- 
Sannoot” clidell on which al 


ernment sewage 


sam teatro city rapid eat ail adopted. ‘The ys 


facilities for both changes are even now within reach. 


ah thes Goukaty of ‘Polagtoghy: Maghosare tie 

at e neers, on 
the 26th lt} by the inventor, Mr. Swan, of Newcastle- 
on- . Mr. Swan claims to have solved the 


of subdividing the electric it so as to render it avail- 
able, when certain minor are overcome, for 


domestic Professor fn who was 

ent, said that if the durability of the carbons 

Lindy by experience, Mr. Swan's success was com- 
te. 


A new system of electric lighting by the incandes- | Wi 


The Nature says that an electric cable manufacturing 
in NeuchAtel have made a highly important 
telegraphy. After a long 
the induc- | 
he electric current from one wire to another, | 
the wires are in juxtaposition, is. prevented. | 
very, of which no details are yet given, re- 
moves, it is asserted, the last obstacle in the way of the 
widest possible extension of facilities for telephonic 
communication. , | 
Engineering, speaking of the lighting of the Royal 
Albert Dock by Siemens Brosa., sa “tt is ‘the most 
extensive installation in the world of the electric 
light.” The space, 6,500 feet } and 490 feet wide, 
is ited by 27 of the Siemens pendulum lamps, placed 
on iron poles 80 feet high, the ‘effective illuminating 
area of each lamp overlapping those of its consecutive 
neighbors.” The lamps have the regula a 
above the arc, and over each there is a “ thy convex 
reflector of enamelled iron, which distributes. the light | 
very uniformly, giving at the same time apparent mag- | 


nitude to its source.” 


STREETS, DRAINAGE, ETC. 
London has 8,000 streets, measuring 2,800 miles in 
length. : 


Excavations for a complete system of sewerage will 
be begun in a few days at Woodstock, Ont. 

One bundred and en houses have been de- 
stroyed at Memphis within two years, having been con- 
os by the of Health. No compensation was | 
allowed. | 


The Toronto City Council has, after much discussion, 
concurred in the recommendation in the City Engineer’s 
Report, that sand and gravel should be used for bedding | 
the cedar block pavement on Yo street. The con- | 
tract has been taken by Messrs. & West. 


It is proposed by Dr. a to construct roads 
in Gals war 2 First, a bed six to eight inches thick, of 
coarse béton with hydraulic mortar, is laid down, and 
then on the top of this bed, a thinner laye: of 
smaller béton, cemented witha mixture of lime and 
one-half part of Portland cement or Boulogne cement, 
and one-half part of slag. 

The City of Des Moines, lowa, during the past Sum- 
mer, built 9,727 feet of sewers, at a cost of $47,856, as 
follows: 

3,029 feet of 26x34, at $3.10 per lineal foot Toe 90 
2.861 “ 4-footsewer, at $5.13 per lineal foot.. 14,676.93 
Sone _—_. a a ee 

At a recent meeting of the Sani Institution, Lon- 
don, Eng., en address was made by Mr. Robert Rawlin- 
son, C. B., in the course of which he said_ the dcmestic 
side of sanitary science dealt with home comforts, and 
the unit in this case was ths house, then the vil and 
the town, . Houses must be poner’ construc and 
regulated to afford means of health and morality to the 
coonenees. Villages ow . rns must be rs arranged, 

uilt, se pay scavenged as preserve 
the purity of soil below and the air above for the 
benefit of the inhabitants. To secure such ends, there 
must be sewers, drains, pavements, scavenging and u 
water supply. Sewering was ancient beyond written 
records ; sewering scientifically was, however, modern, | 
very modern, as some of those who presided at the birth 
of the modern system of town sewe: were hap- 
pily now living. Having given some his expe- 
riences in the East in to drainage and 
water supply, he dwelt upon the danger of 
well water for — purposes. He insisted 
upon the necessity of e water ly | 
sufficient to afford water for personal c’ 
contended that all water-works should be in the hands 
of the local governing body. He gave practical infor- 
mation in regard to the formation of sewers, and con- | 
tended that perfect sewe required perfect street 
paving and street cleansing, which should never becon- | 
tracted for, but worked by the local porecuing body. 
Calcutta had been partially sewered, bay was now 
in course of being sewe preparations were in 

rogress for sewering and other Indian cities. 


40 | York capitalists for the building 


| poses a fine o 


enormous and main intercepting sewers, were 
ities of commposia aid bo did wee bow OF a single well- 
drained city in Italy. 

sbukhdpege tikes , 
BRIDGES. 
Legal notice has been given that an 


be made to the incoming New Jerse 
be build 


Mee recs the 


carry a dou 
than was ori y contemplated ; but the intention is 
now to put question of safety beyond any doubt. 


—— e008 —— 
RAILROADS. 

Jay Gould bas bought a controlli interest in the 
St. Loels & Iron Mountain Rethead. 

Mr. Hickson, General Manager of the G. T. R., of 
Canada, has declined the invitation to a public dinner. 

The Baltimore & Ohio Railroad Company is erectin 
a magnificent building, eight stories in height, at Balti- 
more, for its own use. 

ications for the erection of about 15,000 rods 


The specifi 
of snake fencing and the supply of 35,450 poles for 
the Inenreciontal Railway are tee oronet 

york on the Black Hills line of the Ch Mil- 
waukee & St. Paul Co: sien cunponted pursue 
Winter at a point 24 miles east of the Missouri River. 

Locomotive neers on the Chicago & Northwestern 
road receive $8 for ever 100 miles they run. They often 
make $160 to $200 a month at that rate. The firemen 
receive $1.75 per day. ; 

One hundred and thirty French deputies have signed 
M. Ranault’s proposition for a grant of 50,000,000 
francs for the construction of a tunnel through the 
Sim Mountain. It is stated that Italy and Switzer- 
land have promised subventions. 

The Salamanca, Bradford & aaa, <= 
road was incor; ted on the 11th, 
road will be 25 miles ; $850,000. 
connect 
point on the New York 


Hugh J. J tt f ni 
. Jewett for 

Selina letters of J 
tis denies the premises of J 
conclusions as to the rights of States to 
operated under State charters. 

A system of railroad signals is bei 
Eastern railroad in which the rails on 
ductors of electricity, and if a rail is 
socting prvi Sie ton Signals will 
fectin 8 
it; the plan works Sccodtalty os fer. 

The syndicate formed Boston and 

of the Toledo, 

nati & St. Louis Railroad, which is an @. 
Toledo, Delphos & Burl 
St. Louis, Mo., has met : 
subscriptions contracts are 
tire line of over miles, .:..°- 

The Crystal City Plate Glass Com 
for the building.of a line five miles 


| in Jefferson County, Mo., to the- 


tain & Southern road, about 30 

Mr. Julius Pitzman is the neer and 
a description of the prese’ to these w 
ENGINEERING News, page 199, ante. 

Orrawa, Dec, 14.—In the Houso of Commons 
day, Sir John MacDonald refused to lay before lia- 
ment the paper in connection with the offers made for 
the construction of the Pacific Railway, saying that the 
financial weakaess of some of the tenderers com- 
pelled them to withdraw, and he would not humiliate 
them by publishing their names. 

The granges are working on railroad interests in Ver- 
mont. A bill has been uced in the Vermont 
Legislature fixing a tax on railroads at $50 per mile, ex- 
cept those roads exempt from taxation. sar ween 
operating a railroad must file an affidavit with the 
treasurer of the number of miles, and pay a tax 
July 1 of each year. A failure to file an affidavit im- 

f from $1,000 te $5,000. ane f 
The Richmond & ‘hany Railroad Com _ the 
new corporation ot aoeteaee and western x 
whe are building a railroad up the old : ; 


Sewerage works at Berlin were ‘in Se to be canal, 230 miles, opening ‘up coal-fields and iron mines 
completed with se irrigation. Those of tzic | of the James River, has elected these directors: 
irrigation added, and |. Bart! 


for other 


plans were 
continental cities. At Warsaw, with a population of | 
350,000, the estimate for sewers was £600,000; 
Buda-Pesth, — meee. Oe 000, main sewering | 


under consideration ; 
670,000, estimate for sewers, 


include pumpingand sewage 
ulation a00 000, estimate 


holomew, of 
of Maine; a H. Gra 
Jordan, of New York; Hugh 
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HENRY R. WORTHINGTON. 

Mr. Henry R. Worthington, one of the best 
known hydraulic engineers in this country, died 
on the 17th inst., after a very brief illness, in the 
Everett House, in this city. He was born in Brook- 
lyn, and received his education there. Having a 
strong predilection for mechanics, and a decided in- 
ventive genius, he adopted engineering as his pro- 
fession, early evincing aptitude and ability in that 
calling. In 1840, while he was engaged with experi- 
ments with a steamboat designed for canal naviga- 
tion, it frequently happened that the boat was 
suddenly stopped by unexpected impediments in 
navigation or detention at locks. This brought a 
hand pump into requisition for keeping up the boiler 
supply, and turned Mr. Worthington’s attention to- 
ward alabor-saving method. The result was an in- 
dependent feeding pump, which was patented in 
1844. It was in the construction of this pump 
that he learned to dread and condemn all automatic 
contrivances for superseding the attention and 
responsibility of attendants, being convinced that 
as applied to boilers they tended to danger. This 
invention, Mr. Worthington believed, was the 
beginning of the numerous class of inventions 
which followed for storing power to act upon the 
steam valve when the momentum of the moving 
parts was insufficient to throw it through its full 
distance of travel. He went on perfecting his en- 
gine, and establishing at the same time an ex- 
cellent reputation. With Mr. W. H. Baker as 
partner, he undertook to make a direct-acting 
steam pump, with a simple ordinary slide valve. 
This they accomplished, and from its discovery 
date the real introduction and popularity of a class 
of machines which now covers the length and 
breadth of the land. He perfected pumping en- 
gines for water-works, and they are now found in 
use in almost 70 water-works stations, including 
those of most of the large cities. His latest work of 
this kind was the high-service engine at Ninety- 
eighth street, in this city. He was also the in- 
ventor of a water meter,which Mr. Allan Campbell, 
as Commissioner of Public Works, not long ago, 
without saggestion from Mr. Worthington, adopted 
for use in this city. Mr. Worthington wasa mem- 
ber of the American Society of Civil Engineers and 
Vice-President of the American Society of Me- 
chanical Engineers. He was also President of the 
Nason Manufacturing Company, and employed in 
his works in Booklyn some 500 or 600 men. He 
was highly esteemed by men who could appreciate 
his services. John Ericsson, the eminent engi- 
neer, very recently sent to Mr. Worthington a 
copy of the report to the Centennial Commission- 
ers containing a history of Ericsson’s inventions, 
accompanied by a note expressing admiration for 
Mr. Worthington’s success, and closing with the 
expression: “In view of the insuperable difficul- 
ties to be overcome, I regard your hydraulic 
engine as one of the greatest triumphs in modern 
engineering.” 

Mr. Worthington had been seriously ill only a 
short time. He left his office on Wednesday, the 
15th, in his usual health, was taken sick on Thurs- 
day, and died Friday morning, on the sixty-fourth 
anniversary of his birth. He had taken up his resi- 
dence at the Everett House for the winter, his 
summer home beirig at Irvington, to which place 
his body was removed for burial. He leaves a 
widow and four children, two-sons and two daugh- 
ters, all of whom are married. 

: eal ooh tea ane 
THE CORLISS PAWTUCKET PUMPING EN- 

GINE. 


This engine, of which a greatdeal has been said 
and written among the water-works fraternity, 
has been taken apart recently and thoroughly in- 
spected. Mr. Edward Darling, the superintendent 
of the Pawtucket Water-Works, testifies that he 
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newspapers sent us from the City of Mexico, from 
the colu:ans of which we have translated and con- 
densed such items as we deemed of importance to 
our readers, under the heading of ‘‘ Engineering 
Matters in Mexico.” 
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ENGINERING MATTERS IN MEXICO. 








The arrival of Captain Eads and other American 
engineers has exeited a great deal of enthusiasm 
in Mexico. The ‘‘ railroad age ” has at last dawned 
for the country, according to the Mexican press. 
The time for political revolutions has gone by; 
the material advancement and regeneration of 
the land has never had brighter prospects. The 
Panama Canal has been almost relegated to 
a secondary place by the project of the 
Tehuantepec ship railroad. It is very easy to 
understand how the Mexican mind is fired by the 
probability of one, if not two, of the greatest 
engineering works of the world being located in 
the middle of the republic, and joining the 
Atlantic and Pacitic oceans. The influence of 
the Asiatic and European trade, which will pass 
in transit over Mexico, cannot fail to aid power- 
fully in developing the natural riches of the 
country. The papers of the city of Mexico con- 
tain very flattering notices of Captain Eads—his 
experience as engineer, the combined audacity 
and practicability of his plans, and the inter- 
national reputation of American railroad engi- 
neers, are dwelt upon as the best auguries of 
success. 

The rival claims of the railroad builders, Symon 
and Sullivan, are likely to give rise to a great deal 
of political intrigue, especially with regard to the 
branch lines. Symon has the priority of the con- 
cession, and is ready to begin work immediately. 
Sullivan has, however, a great advantage in being 
perfectly acquainted with the topography of the 
region, which was surveyed by his engineers in 
Rosecranz’s time. The two important branch 
lines are: that from Salamanca to Patzcuaro in 
Michoacan, and that from San Luis to Tampico. 
Either of the lines will have an important bearing 
on the future of the company obtaining tbe con- 
cession. The former line lies through a country 
which can yield all the sleepers requisite, while 
the other could control or retard the freight of ma- 
terial from the port. Symon is supported in San 
Luis by the governor, and the press—the latter 
maintaining that Sullivan is not in a position to 
carry out his promises. A paper in Michoacan sug- 
gests that both contractors should publish their 
offer and that the concession be awarded to the 

bidder. Finally, El Renacimiento, of 
Morelia, states that Palmer and Sullivan have 
offered tc place $25,009 in the State Treasury as a 
fund for a loan-office for the poor. So much for 
railroad contracts in Mexico. 

fhe movement of passengers on the railroad 
from Zacatecas to Guadalupe, during the six 
months from May to October, shows a steady pat- 
ronage. The total number carried was, 172,135. 

The telegraph from Mazatlan to Consala has 
been finished, and the line ffom San Ignacio to 
Elota is being rapidly pushed forward. 

The Sonora Railroad is now completed toa point 
about half way between Guaymas and Hermo- 
sillo, the capital of the State. Considerable diffi- 
culty was found in laying the line at Guaymas, 
owing to the great amount of rock to be excavated, 
but, the remainder of the road will be over com- 
paratively level ground. The Triumphant is at 
Guaymas, with 1,800 tons of steel rails, twenty 
wagons and a locomotive. 





were never in better condition, and the pump 
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found everything in perfect order;” the cylinders | Pare 
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valves were all unexceptionable in action. The en- 
gine has been running very nearly three’years, and 
the superintendent thinks ‘that the city of Paw- 
tucket has the best engine there is, consuming the 
smallest amount of coal, and with the least ex- 
pense for repairs, as we have really had no repairs 
since it began its duty, which duty exceeds that of 
any pumping engine in the country.” 

In consequence of the very flattering testimonial 
from the superintendent, regarding the working 
and present condition of the engine, the Town 
Council of Pawtucket, at a special meeting held 
on the 10th, passed some very commendatory 
resolutions regarding the engine, which have been 
indorsed by the Water Commissioners, and pub- 
lished in the Pawtucket Gazette of the 17th. The 
preamble recites that, ‘‘In view of the marked 
success of our pumping machinery as above set 
forth, it is 

** Resolved, That we recognize in this grand re- 
svlt the peerless genius of George H. Corliss, and 
that this Council, giving expression to the senti- 
ment of the people whom they represent, tender 
their thanks to Mr. Corliss for the ability, liberality 
and fidelity with which he has fulfilled his con- 
tract for pumping machinery for the town of Paw- 
tucket.” 





CORRESPONDENCE. ~ 


HENCK’S FIELD BOOK. 
Boston, Dec. 22, 1880. 
EDITOR ENGINEERING NEWS: 
As the correction of errors in the tables of 
Henck’s Field Book seems to be in order, I send 
the following, taken from my copy: 


In table XI. 
Square root of = should be 
ts “4S “ “ 


10.4880885 not 10.4880085 


11.7473401 “ 1i.7473444 
Square of 667 444880 “* 444809 
In table XIII. 

Log. sin. of 12° 30’ should be 9.335337 not 9.355337 

= = “ 33° 37 - “ 9.743233 * 9.743233 

33° 49 “ 9.745404 9.745504 

-” + eS “ 9.913806 “ 9.013866 
Yours, 8. E. T 





‘NEW ORLEANS SEWERAGE. 





New Orleans is vitally interested in providing a 
system of sewerage. Itis acknowledged that the 
city cannot provide a system, being financially 
unable to do so, and a private company now pro- 
poses to come to the rescue. The engineer of the 
scheme is the well-known Engineer, George E. War- 
ing, and the plan proposed is the same as the one 
adopted at Memphis. An ordinance, to authorize 
“The New Orleans Drainage and Sewer- 
age Company,” is now before the City Coun- 
cil, and the full text of the ordinance is 
published in the New Orleans Democrat of the 12th, 
while the system is explained in the same paper of 
the 11th. The Democrat of the 12th editorially 
remarks that : 


*“Nearly if not quite all of the members of 
the City Council have expressed themselves 
as being entirely in favor of accepting the proposi- 
tion of the New Orleans Drain and Sewerage 
Company to establish here ‘the same system 
(Waring’s) that is working so successfully at Mem- 
phis. They failed to pass the ordinance confer- 
ring this authority at their meeting yesterday 
only because several members thought that the 
public should first have an unity of seeing 
the details of that ordinance in print. In further- 
ance of their wishes we publish the same in full 
in another column. 

“We trust that this will overcome the only re- 
maining objection tothe immediate carrying out of 
this most important project. New Orleans cannot 
possibly provide sewers of any sort for herself, 
and the o nity now offered is propably the 

will have of securing this ‘vitally 
necessary improvement. The directors and stock- 
en oo best and most influential 
bankers and ts; and we are assured that 
the en is an honest and reliable one, and it 
is certainly one of the most important movements 
for the furtherance of the material interests of this 
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manently ten feet below the surface of the ground, THE ELECTRIC LIGHT IN BROADWAY. 


and providing an ample outlet for the water of the | 
e sincerely hope that this | 
swamp drainage, as well as the sewerage of the | 
city, may be taken in hand at once and carried | 


heaviest storms. 


to speedy and successful completion.” 


our readers due notice. 





ENGINEERS’ SOCIETIES, 
LIVERPOOL ENGINEERING SOCIETY. 





The usual meeting of this Society, being the last | *W° carbons to make a lamp. 


meeting of the session, was held on the 8th inst., 
at the Royai Institution, Colquitt street, the 
President, Mr. A. Ross, M. Inst. C. E., in the chair. 

The report of the council for the past session was 
read, which showed very satisfactory progress, 
twenty-three members having joined during the 
year. The officers for the ensuing year were then 
ballotted for, Mr. Alfred Holt, M. Inst. C. E., being 
unanimously elected President. 


The retiring President then read his address, | 


taking for his oes the ‘‘ Origin and Progress of 
Railways,” being led to his choice in consequence 
of this year being the fiftieth anniversary of the 
opening of the Liverpool & Manchester Railway. 
The author commenced by giving a sketch of the 


knowledge attained in engineering previous to the | 


introduction of railways, referring to the military 
roads made by the Romans as being the first en- 
gineering works in the country, the next in order 
being the supplying of towns with water, followed 
by the reclamation of land, much of which was done 
by the Dutch Engineer, Cornelius Vermugden, 
who, for his services, was knighted by Charles I, 
in 1629. After the rebellion of 1745, the necessity 
of military roads again called for the engineer, and 
about the same time the Duke of Bridgewater 
inaugurated canals from this time works of great 
magnitude were carried on by such men as Brind- 
ley. Smeaton, Rennie and Telford, 

Glancing at the rise and progress of the steam 
engine, reference was made to the application of 
steam in the historical account of contrivances by 
Hero, of Alexandria, 2,000 years ago; and a descrip- 
tion was given of the various pro and engines 
actually made by the Marquis of Worcester, Papin, 
Avery, Newcomen, Watt and Wolfe; and similarly 
the history of steam, as applied to land transit, was 
traced in the efforts of Cugnot, Treverthick, Sym- 
ington, Murdock, Jessop, Blenkinsop, Booth, W. 
H. James, Timothy Hackworth and Geo. Stevphen- 
son. 

An account was next given of the Stockton & 
Darlington and the Liverpool & Manchester rail- 
ways, instancing the trial of locomotives at Rain- 
hill, when the ‘‘ Rocket” was declared the winner; 
and the public ceremony of the opening of the 
line on the 15th September, 1830, and the melan- 
choly and fatal accident to Mr. Huskisson, M. P. 
for Liverpool. 

Several of the most important railway bills were 
noticed, and figures given to show the enormous 
extent of the railway system in this and other 
countries. 

The author, referring to railway accidents, said 
that all modes of traveling are attended with more 


or less danger, but personal locomotion has in- | 


creased so much that no other mode has been tested 
so severely as railways. Still, during 1879 (exclu- 
sive of the supposed 73 persons who were drowned 
in the Tay Bridge disaster), there were only two 
vassengers killed on the railways of the United 
ingdom from causes beyond their own control; 
and from a table by Sir John Hawkshaw, given with 
his address to the British Association at Bristol, in 
1875, we get an ae from 1846 to 1873, inclu- 
sive, as passengers killed from causes beyond their 
own control, to miles traveled, in round numbers, 
as 1 in 147,000,000, and as passengers killed or 


injured, as 1 in 5,000,000, That is to say, @ man | 


might, for 70 years, travel by railway over 70,000 
miles each year before he would, at the rate at 
which accidents happen, be injured, and if he were 
constantly traveling at the rate of 50 miles an 
hour, it would take him 835 years before his chance 
of being killed by an accident would arrjve. 

The author argued that railway companies had 
the public safety at heart, and that safety appli- 
ances were adopted as the exigencies of traffic, de- 
mand and experience pointed out, were applicable; 
placed foremost among these the application of 
the electric telegraph, followed by a i 
system of signalling, the concentration and the 
interlocking of — and signals, the locking bar 
and continuous brakes. 

Mr. Ross concluded by recommending the Liver- 


pool ineering Society to its members. 
The ident elect then took the chair amid 
great applause. 


y a _ high, which are connected by 10,000 
There is no doubt New Orleans will adopt a sys- | The electricity is generated ‘by a 125 horse-power | 
tem of sewerage very soon, of which we will give | Corliss engine ; but for the 15 lamps, together with |}. poh, 

| the light in the station, only 14 horse- 
ee, The power is ultimately to be increased 
| to horse-power, 








Broadway from Fourteenth to Twenty-sixth 
streets is now lighted with the Brush electric light. 
There are 15 lamps placed on iron eg 20 feet 

eet of 


wire. 


i 


wer is 
| 


The Brusk carbon is a round stick, like a sh 
ened lead pencil, about a third of an inch thick. It 
is made of a ener known only to its inven- 
| tor, which isinclosed in a copper tube. It takes 
ey stand pe - 
| dicularly, the one above the other, with ir 

pencil-like points almost touching. The light is 
made by the arc formed by the ing of the cur- 
rent from one carbon to the other. As each lamp 
consumes from 114 to 2 inches of carbon per hour, 
the tips would recede from each other without 
some means of moving them up. Mr. Brush has 
met this trouble by an ingenious device. The lower 
carbon is statio i e upper one moves down 
automatically as fast as it is needed. The same 
| mysterious electric current that furnishes the light 

regulator. 


is the motive power of the automatic 
lamp, too, is an electric shunt 


Attached to every 


| or switch, through which the current passes and | y, 


goes along down the line to the next lamp in case 
any particular lamp does not burn properly. There 
is a disk in the station, something like a hotel 
annunciator, that indicates the going out or turning 
out of any lamp. Each lamp can thus be controlled 
independently of every other. 

What does it cost? The experiments made in 
Cleveland, along the mile and a half of river front 
in Montreal, and in other places on a large scale, 
afforded a basis for an estimate that one of the 
Broadway lamps of 2,000 candle power would cost 
about 215 cents an hour, or 40cents for the sixteen 
hours that the city gas Jamps are now kept burn- 


| ing. 
| The Brush Electric Light Company, of New 


York, was incorporated in September, with a capi- 
tal stock of $100,000. The —— holds the 
right to manufacture and sell the light on Manhat- 
tan Island. The officers are: President, W. L. 
Strong; Vice-President, A. D. Juilliard: Secretary 
and Treasurer, A. A. Hayes, Jr., General Manager, 
C. M. Rowley. Itis a se te and distict co 
ration from thc Brush Company of Cleveland, 
Ohio, the holder of the original tents, 
The inventor, C. E. Brush, who lives in that 
city, is a man of 34 or 35 years, who from boy- 
hood has devoted his time to scientific investiga- 
tion and experiment. He has amassed a hand- 
some fortune from his inventions. His aim has 
not been to get a subdivided light for héusehold 
use, such as Edison is trying to perfect, but to fur- 
nish a practicable and economical means of illumi- 
nating streets, stores, factories, churches, theatres, 
public halls, etc. Two — ago he lighted Monu- 
ment Park, a square in Cleveland, with lamps sim- 
ilar to those now erected on Broadway. The ex- 
| periment was so satisfactory that the City Coun- 
| cil ordered twelve of the lamps, which now burn 
| steadily the year round. San Francisco, Chicago, 
St. Louis, Detroit, Grand Rapids, and other 
cities, have used the light to greater or less extent 
for some time, and the company that bought the 
right for England speedily got contracts to light 
| the Houses of Parliament, St. Paul’s churchyard, 
| Blackfriar’s Bridge, Charing Cross station, and 
| other conspicuous places. abash, Ind., a town 
‘of 10,000 inhabitants, boasts that she leads all 
| American cities in adopting the light of the future. 
Four big lights of 3,000 candle power each, on the 
| Court House dome, light up every corner of the 


city. 

The Brush Company of New York selected a dis- 
| trict in the heart of the city for the beginning of 
its business. The district extended from Four- 
teenth street up Broadway to Thirty-fourth 
street, and included in its boundaries thirteen 
hotels, five club houses, half-a-dozen theatres, and 
as many restaurants. The Gilsey, Sturtevant and 
| Brunswick hotels, Dorlon & Schuler’s and Koster 
| & Bial’s, Brentano's, the Park Theatre, and Stein- 
way Hall are to be furnished with the electric cur- 
rent in a short time. 











LONDON BRIDGES. 

It will be a surprise to most le, remarks the 
eho, to learn that, after payity 21.4780 to fe 

e toll-bri over the es, 

Board of Works find the bridges in such a condi- 
tion as to uire the expenditure of £640,000 to 
make them safe. Yet this is what transpired at 
the meeting of the Board last Friday. It is no an- 
swer to the cry of disappointment that is certain 





is 
| to arise to say that the expenditure will be spread 
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over a number Of years. It will have to be born 
by the re whether it is one year or 
twenty. Sir Joseph Bazalgette, the engineer, has 
presented an elaborate , in which he de- 
scribes the condition of the nine bridges (exclud- 
ing that at Deptford) which demand the enor- 
mous expenditure we have named. Two of them 
—namely, Battersea and Putney—will have ty 
uilt, the former at a cost of £250,000, 
and the latter, with the approaches, costing 
£300,000. The case of Waterloo Bridge is the 
most curious. Soundings which have been 
made of the bed of the Thames since 1823, when 
the celebrated architect of the Menai Suspension 
‘Bridge, Telford, took the soundings, have estab- 
lished that the scour is continually deepening the 
bed of the river. Waterloo Bridge was built in 
1814, upon a timber staging resting upon piles 20 
feet long, and the masonry was carried to a depth 
of 5 feet below the bed of the river. The result of 
the scour has been that the heads of these piles 
are now from 1 foot to 6 feet above the bed of the 
river, and are visible at low water. If the founda- 
tion between the piles should be washed out, the 
structure would inevitably sink. The engineer 
now proposes to put wrought-iron cylinders round 
each pier, and to fillup the level of the founda- 
tions, so as to make a solid foundation right down 
to the piles. These works are estimated to cost £40.- 
000, and they were ordered on Friday by the Board. 
auxhall Bridge is in pretty much the same condi- 
tion, and here it is proposed to convert the three cen- 
tral arches into one opening, and tc dredge out, so as 
to get an adequate area of waterway, besides put- 
ting down similar caissons to those recommendec 
for Waterloo: estimated cost, £45,000. The Lam- 
beth Bridge is decaying; from 5 feet of the cabie 
9 Ib. weight of rust has been removed, of 
which about 42 per cent. was pure iron. The Al- 
bert Suspension ara ‘if loaded on one side, 
will depress where loaded, and rise where not 
loaded.” A part of Battersea Bridge overhangs as 
much as 9 feet, and the stumps of the piles are in 
a ruinous condition. Wandsworth Bridge has suf- 
fered from want of cleaning and painting. Put- 
ney Bridge, which is 151 years old, is in little bet- 
ter condition than Battersea, and is a serious ob- 
struction to navigation, Of Hammersmith Bridge 
it is remarked that it will become a matter for 
serious consideration whether wrought iron should 
not be substituted for the cast-iron cross-girders 
under the roadway. The Board have resolved to 


TPpO-| seek Parliamentary powers for a of 


the foregoing projects as t have er at 

the present to carry out, oo for sending thle bad 

bargain of the Board the rate-payers will have to 

pay what will be equal to a single rate of 643d. in 
he pound. 


———- a co erm 


DISPOSAL OF STP®ET REFUSE. 





It seems that the borough of Leeds, England, 
has been able to dis of street-sweepings, etc., 
not only satisfactorily, but profitably, by means of 
a “destructor” invented by a man named Fryer. 
One of these destructors was built on a small scale 
about two and a half years ago, and it performed 
its work so well that another one was erected last 
year at another place in the suburbs. The de- 
structor consists of six cells, or compartments, 
formed of ordinary brick, and lined with fire- 
bricks. It covers an area of 22 feet by 24 feet, and 
it is 12 feet in height. Each of the six cells is capable 
of destroying seven tons of the refuse in 24 hours, 
and has a sloping furnace with hearth, and fire- 

te onviond tas a reverberatory arch of fire- 
ricks, with one opening for the admission of the 
refuse, another for the escape of gases into the 
flue, and a furnace frame and doors for the re- 
removal of the clinkers. At intervals of about 
two hours the clinkers are withdrawn through. the 
furnace doors, and a further charge is shoveled in 
at the top of the furnace. The result is that 
everything is consumed, or converted into clinkers 
or fine ash. Some of the cells are provided with 
an opening for the introduction of infected bed- 
ding,, diseased meat, &c. The cremation %s 
carried on without being in any way a nuisance. 
No fuel is employed, and the heat of the fur- 
nace is used to ee et 
wo! two mortar mills, which grind the clinkers 
from the destructor, which, mixed with 
lime into a strong mortar, are readily sold at 5s. 
aton. The destructor first built consumed 30,041 
tons of rubbish in two and a half years. One of 
Fryer’s carbonizers converts the sweepings of 
ved streets and markets, and other like refuse, 


to a carbon. useful as a manure and deo- 
dorizer, which at 80s. aton. The cost of an 
establishment, with one , acar- 


six-celled destructor 
fee eee cells, a boiler, a steam-engine, 
is about $22,000 Only are rt 
“ i men 
attend to,the whole process. 
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EDISON'S LIGHT. 











Menlo Park is the scene of great activity, and 
the whole force of the shops and laboratory there 
are working night and day on the electric light. 
Nothing has been done lately in regard to the 
electric railway, of which there was some talk 
last summer; anc, indeed, we are not sure but 
that that device was an ingenious idea on the part 
of the moving mind of that now celebrated village 
to divert the public .attention from the electric 
light, and to secure to Menlo Park the quiet and 
repose needed for resuming experiments with the 
light. However that may be, the electric lamp is 
now absorbing attention, and a large force of men 
is now working under pressure in the manufac- | 
ture of lamps and of apparatus for an extensive | 
experiment, 

Edison has never been able to beat the lamp of 
last Winter by any more than a shade of differ- | 
ence. He has, however, what he now asa) 

ticallamp. The glass bulb of this inven 
is of the shape of an elongated lead plummet. It) 
tapers toa point at both ends, and is about eigh 
inches Jong and three through in the thickest par 
The carbon is no longer a filament of 
charred, or a fiber of the manilla plant. It is a 
fiber of bamboo, six inches long, doubled so as to | 
make a long loop. The lamp has the power of 16 
candles, and the light, like that of all its predeces- 
sors of the incandescent class, is beyond criticism. | 
The light is pure and mellow, and is comparable 
only to that of the morning star or a gleam of sun- 
shine. There is no flickering, and as the light is | 
not concentrated into a speck, it is not dating | 
The lamps of last Winter burned from 300 to 700 | 
hours one (and only one) lasting 1,700 hours. Edi- | 
son believes that the bamboo filaments will last | 
six months ; and although the long glass globes 
are not half so comely as the little round ones of 
last Winter, and, accordingly, will find their way | 
slowly into household use, he is preparing to intro- | 
duce them in New York City on a large scale. 

But first an extensive test is to be made at Menlo | 
Park. Posts 10 feet high are planted in long rows 
through the streets of Menlo Park and out into the 
country, each one of them supportin, one of the 
new style of electric lamps. Cables of conductivg | 
wires are laid in trenches from the shop to the | 
a The erection of rows of lights is to on | 
until 7 or 8 miles of line have been constructed and | 
700 or 800 lights put in position. It is expected that 
this will all be done before New Year’s Eve. <A’ 
thorough experiment will then be made to ascer-| 
tain the number of lights which can be maintained 
per horse power and the average number of break- 
ages of lamps per night. Sucha test has never 
been made, and the scientific value of the coming 
demonstration cannot be too high y estimated. 

It is an interesting fact that Edison's long years 
of experiment with this electric light are changing 








the inventor and converting him into a scientific do 


investigator. There has been growth on the 
of the man. Five years ago the dpiheine 
trait of this — was the lightning sag 
rapidity with which he seized upon an idea, 
elaborated by some one else, and, foreseeing its 
a tion before others did, improved and 
it to use. He had no gift at solvin 
coorens probiene. He had had no education, po 
his mind lacked the power of patient and sustained 
research according to the methods employed by 
scientific men. In fact, he did not know what 
were, and whenever he took fire 

with a new ica he gave himself up to visi 
dreams of favulous achievements and commi 
himself to extrav: t statements, which 
much to set him forth before the world in the 


NEWS. 
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| This work is processing quietly, but it is astonish- in which the skillful application of physical laws 


ing how much has m accomplished. 


Large piles of maps, bound into books, have been | 


,accunvulated, showing the exact shape of every 
| block in the city, and each building in the block, 
| and specifying the number of ights burned in 
| each one of them; and the work is to goon until the 
; whole city has thus been delineated in detailed 
|charts. The city is divided into 38 districts, in 


j}each of which there will be a central station for 


the manufacture and distribution of electricity. 
One district in the lower part of the city has been 
selected for the first experiment, and its twenty or 


thirty blocks have been mapped in the manner | 


above described. A new factory has been put up 
at Menlo Park, out of sight of the main shops, anc 
a quarter of a mile away, and there, under cover 
of the greatest secrecy, men are hard at work 


| blowing glass, recog | carbons, testing lamps, and | 
the material for the introduc- | 


generally preparing 
tion of the light into the district in the town re- 
ferred to. Mr. Edison expects that by the Ist of 


to manufacture 1,200 lamps aday. Engines and 


so it is now intended. 
While these preparations point to great confi- 
dence in the electric light on the part of the com- 
ny, it is hard to see yet how the new mode of 
illumination can compcte with gas for cheapness. 
It is superior to gas in some respects. It does not 


phere of a room. These are important qualifica- 
tions, but the incandescent light has always been 
advocated on the score of cheapness. Appearances 
indicate, however, at present that the cost will 
be only a trifle less than that of gas. In New York, 
where the light is to be first introduced, there are 
a little more than 500,000 gas lights in daily use. 
The electric light can be the most cheaply made 
when made on a seale. and if New York 
City were supplied with that light entirely the 
yearly expenditure for its production would be as 
follows : 
Coal, 3 ibs. to the horse-power, giving 6 lights, 
er TS FN rere re 
Labor, 5 men at each central station, 20 at main 
office, 200 for repairs, inspection, etc., $20 each 


$420,000 


ON io iki awalbaids « Fapase redne ~ 49ee veien veins ss 426,000 
Lamps, 3 per li,ht per year, at 35 cents .......... 525,000 
Depreciation, taxation and repairs, 15 per cent., at 

least) the plant costing $10,000,000. -........ ves 1,500,000 
Dbvidomda, 6 OP COMB. 6 ici cwwsey: fiwiewediccesievicus 

No son.s 0a ghee nes kate ceseeee. .$3,671,000 


Thus to produce and maintain 500,000 lights an 
expenditure of $3,671,000 would be required 
yearly. Each light would cost $7.34. But gas 
can be supplied at $1 per thousand feet to large 
consumers, and at an average of $1.25°to all. This 

ire close management, but it- has been 

again. At those rates a 

light would cost from $7.30 to $9.12 a year, which 
is not so striking a difference as to cause an im- 
mediate revolution in the mode of illumifiation. 
The advantage is certainly in favor of the electric 
light and the difference will tell in the long run, 
but we fear that Edison will have to depend on 
the general good qualities of hislight rather than 
on the point of cheapness for bringing his in- 
vention into public favor. 

It appears that the search for a good fiber for 
carbons is not yet ended. Mr. John ©. Branner, 
connected with the 


region for fibrous ts and grasses, in the hage 
aa of finding Satie better than bamboo. Mr. | ¢ign 
expects to go nearly to the head waters 





aspect of acharlatan. Edison has been disciplined , 

by his last three years of experiment, he is | Of the river. There is no great confidence that he 
to be rational in estimating his own will make any valuable discovery, but Edison’s 

inventions and cautious in his claims. He no |°°™pany wishes to leave no field unoxplored, and 

longer makes the remarkable assertions, such as | @5 aut this expedition as a measure of 

threw the holders of gas shares intoa panic a i prudence.—Boston Journal. 

few years ago, and he has become m more 


anxious to wait and discover what the results of a} 


E 





nt are before saying anythin 
to predict bebocshend whol thee From old time there have been ph 


“ENGINEERING AS A PROFESSION. 





n. It is true that 
as 


yers and c 


The 


| to the industrial arts was‘the object. 

The profession of engineering is essentially a 
modern institution, although there were in old 
times men who, considering the comparatively 
limited knowledge then attainable, were accomp- 
lished engineers. At first the title ‘* civil engineer” 
was applied to all engaged in this calling. Later, 
it was found that progress demanded special 
departments, and now we have civil engineering, 
mechanical engineering, steam engineering, hy- 
draulic engineering, electric engineering,  tele- 
graphic engineering, and sanitary engineering 
forming distinct professions, or perhaps more 
properly, special branches of one great Se 
; Which is, in many respects, in our humble opinion, 
among the noblest of all professions. 

It is noble, because, of all things, it seeks to 
know and deal with truth. Proved and established 
facts are its data. Instead of guiding action by 
precedent, 4s 1s done in civil law, it asks not what 
| was thought to be right on a former occasion, but 


tion | Jannary the men will have become so expert as, what is right in accordance with the immutable and 


| eternal laws. [If it errs it is not the fault of the 


t | other apparatus are preparing, also, and after the | fundamevtal laws upon which all its operations 
t. | grand demonstration at Menlo Park, about the Ist | are based, but in their imperfect application ; and 
paper, | of January, work in New York City will be begun, | it ever strives for greater perfection. 


| ‘To understand and wisely apply these laws re- 
| quires a mental equipment ot training second to 
| that demanded by noother profession. To read 
its literature calls for a thorough knowledge of at 
least three languages, and an easy skill in the 
| entire range of mathematics, with the exception 





| contaminate the air nor unduly heat the atmos- | of a few branches scarcely known to any but pro- 


| fessional mathematicians. The habit of theological 
|thinking must be acquired through long and 
irigid traimng. The faculty of imagination 
| must be developed to the fullest possible extent. 
| The eye must be trained to see accurately and the 
j}hand to faithfully delineate on paper the con- 
ceptions of a fertile mind. To know what has 
been done calls for an enormous amount of careful 
|reading. Physics must be thoroughly mastered, 
land chemistry cannot be wholly neglected. 
| Dealing with the grandest facts in nature, the 
mind of a thoroughly-trained engineer is elevated 
‘land broadened, and therefore generally takes a 
liberal view of all public questions. His sense of 
art is also cultivated, and his taste refined. 
| Does any other pro” _ssion require a wider range 
| of knowledge, or afford greater culture? If not, 
then why is engineering not a learned profession ? 
The cultivated engineer is nearly always a good 
fellow. His social qualities are well developed, 
| and his hand is generously extended to the appeals 
of suffering. It is doubtless a tendency of scien- 
tific pursuits to belittle.the artificial distinctions of 
society, and such study makes a man measure 
other men rather by an intellectual standard than 
by their possessions or their titles. We repeat that 
engineering is one of the noblest of professions.— 
Age of Steel. 
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RAILROADS—MR. CURTIS IN REPLY TO 
JUDGE BLACK, 





Mr. George Ticknor Curtis, at the instance of 
Mr. Jewett, has entered the lists as the champion 
of the railway companies against Judge Black, 
who, at the instance of the Chamber of Commerce, 
appears for the public. 

udge Black holds that these corporations, bei 
the creatures of the State, set up for the use a 
| convenience of the public, may be regulated by 
the State; that they may be compelled by law to 
fix their rates, and to make them just and reason- 
able, without extortion and without discrimina- 


Mr. Curtis holds that the charters are contracts 
with the State, which may not be disturbed; that 
the companies are absolutely irresponsible as to 
their charges; that they may extort not only, in 


ithe lan of the railroad men, “all that the 
traffic will .” but more, and so kill it outright; 
they may take more from one shipper than from 


| another, and more for a short distance than for a 
long one; and they may increase and diminish 


ians. law- | their charges at will, with or without notice to the 

physicians | public. 
ant as the patients they 
lawyers had something | his formal pre 
with, and were able to make | which he defends, and which he says there is no 
was 


These are not Mr. Curtis’ words, nor are they 
positions ; but this is the system 


power in the Government, State or Federal, to 
amend or control. 


race 
of 
of these have the modern | it creates a power greater than itseif, an imperium 
peieoenste ee ne ced took . These | in imaerte. whieh may tax its le tothe ut- 
been ” It| most limit of their ability 


make a favored class b: 
favor of some end Y hans: 
may at its 

powers of government 
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444 
sponsibility. This statement of his is not the 
reductio ad absurdum; it is the thing he says. He 





will, of course, admit that there is a possi- | 
bility, though unfortunately not the remotest prob- | 
ability, of the forfeiture of charters for misuse. | 
But on his theory this is no remedy at all, since | 
he maintains that the abuses complained of are | 
not abuses, but a perfectly legitimate exercise of | 
lawful power under an inviolable contract; and 80 | 
far from justifying a proceeding for forfeiture. | 
they furnish no ground for even the mildest form 

of interference by the paeeten. 

We are glad that this able lawyer has been em- | 
ployed to state the claims of the railroads in all 
their length and breadth. We know now what 
they propose to stand upon, When they frankly 
declare themselves above the State, beyond the 
reach of legislative power, as they are now prac- 
tically beyond the reach of judicial process, the 

le will know what they have got to meet.— 
ew York Sun. 
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SPECIFICATIONS FOR THE CONSTRUCTION 


OF A COMPOUND BEAM PUMPING ENGINE 
FOR THE DETROIT WATER-WORKS. 








THE ENGINE.—To be according to the design fur- 
nished by the Water Commissioners. 

Low STEAM OR LARGE CYLINDER.—To be eighty- 
four (84) inches inside diameter, and of length to 
allow six (6) feet stroke of piston, metal to finish 
one and one-half (144) inches in thickness, and to 
have a belt under the flanges. 

HiGH STEAM OR SMALL CYLINDER.—To be cerry 
six (46) inches inside diameter, and of length 
allow six (6) feet stroke of piston; metal to finish 
one and one-half (i4¢) inches in thickness, and to 
have a belt under the flanges. Both cylinders to 
be covered with asbestos and staved with black 
walnut, with brass bands at proper distances. 
The large cylinder to be bored in a vertical posi- 
tion, and to be provided with a steam jacket one 
and one-half (143) inches wide all round, and ex- 
tending the whole length of the cylinders. This 
steam space may be cored in cylinder casting, or 
the jacket may be cast separately, at the option of 
the contractor, but, in either case, it must be per- 
fect for the purpose intended, and so constructed 
that it can receive its supply of steam from the 
steam chest. The steam pipe connecting the small 
with the large cylinder to similarly jacketed, 
with expansion joints. The bottom exhaust valve 
of the high steam cylinder is to be made the 
largest, with a hand hole in front of the lower 
steam chest; large enough to admit of taking it 
out and in, with plates and bolts to fit the same. 
All the valves are to have rings on the bottom side 
as the engineer may suggest. 

PISTONS FOR BOTH CYLINDERS.—To be made of 
strong cast-iron, to be curved on top and bottom, 
according to the design, to be cast with arms or 
ribs, and to have a wrought-iron band shrunk on 
the outside; pistons to be turned and bands bored 
before they are shrunk on ; pistons to have brass 

king rings, and nuts and steel springs and bolts 
set out the same. 

Piston Rops.—To be made of best forged 
wrought-iron ; the paae piston-rod and pump-rod 
to be seven and one-half (744) inches in diameter, 
and small piston and pump rods to be six and one- 
half (64g) inches in diameter when finished. 

CYLINDER Heaps.—To have brass bushing in the 
stuffing boxes ; also in the glands. They are to be 
cast with ribs or arms on the outside; the large 
cylinder gpper head to have a manhole for admis- 
sion into the cylinder. Cylinder head and bottom 
to have relief or discharge valves, for purpose 
of discharging condensed water from the cylin- 
der; to have wrought-iron handles or rings on 
each side for handling the same, with self-regu- 
lator oil cups turned and polished. 

VALVES.—To be balance poppet valves, to be of 
gun metal, with cast-steel stems, and gun metal 
seats, that of the large cylinder to havea full- 
stroke motion, that of the high steam cylinder to 
be worked with Steven's cut-off. Nozzles to be 
cast on end of each upper steam-chest, with pipe 
having expansion-joints to connect the two, of ten 
(10) inches inside diameter, and covered with 
asbestos and lagged with black walnut, with brass 
bands ; all rocking shafts to be made of cast-steel. 

Eccentrics.—There are to be eccentrics and 
rods to work the valves of each cylinder, all in pro- 
portion to the work they have todo. The eccen- 
trics to have hollow steel key, with set screw on 
the back of each one. 
ae nen the high one ee 
throttle valve proportioned tot steam cylin- 
der ; valve seat and stem to be of gun metal. 

CYLINDER SLIDES.—To be made of hard cast- 
iron, and to be truly planed and braced to the 
main columns, or air vessels. 

Cross Heaps.—To be made of the best cast-steel, 


aws and bolts turned and finished with three (3) |i 
gibs on each face, according to plan, 
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WorkKING BeaM.—To be in every respect like the 
beam of the present engine. 

CENTERS FOR BEaM.—-To be made of best ham- 
mered wrought-iron, according to the proportions 
given ; to have a brass plate on each outer end of 
center. 

CONNECTING-Rops.—Tae connecting-rod is to be 
as shown in the plan, The crank connecting rod 
to be six (6) inches in the upper neck, six and one- 
half (614) inches in the lower neck, and ten (10 
inches in center, stra) to the rod with gibs 
keys ; all finished in best manner, 

EARING.—AIl necessary gearing to work the 
engine by hand to be finished and polished in 
manner. 

FOUNDATION FOR THE CYLINDER.—There are to 
be frames or columns from the fi or brackets 
cast on pumps to foundation, for holding down the 
cylinders, according to the d . 

PILLOW BLocKs.—To have bed plates on top of 
masonry, to take the t ing-down bolts. 
The crank pillow block to have a bearing twenty- 
two (2) inches long. with fifteen (15) inc diam- 
eter. The outer pillow blocks to have - 
teen (16) inches long with fifteen (15) inches diam- 
eter. 


BRASSES FOR JOURNALS,—To be made of the best 
quality of copper and tin, according to the sizes 
given in plan. 

GUARDS FOR THE PILLOW BLocK Nuts.—There 
are to be brass guards for all pillow block nuts, im 
heavy proportion to the nut. 

CRANK AND SHAFT.—To be made of the best quality 
of wrought-iron ; crank to be bored and shrunk on 


shaft ; the main or fly-wheel shaft to be about fif- | P. 


teen (15) feet in length; there is to be a counter shaft 
of wrought-iron, seven (7) inches in diameter, and 
twenty-six (26) feet in length, with bevel gearing, 
one wheel to be cut gearing, and the other wi 
wooden teeth, as shown in the plan, to work the 
valve motions of both cylinders. 

FLY-WHEEL.—There is to be one _ fly-wheel 
twenty-four (2444) feet four inches in diameter; 
the rim of wheel to be seventeen (17) inches by 
twelve (12) inches, exclusive of on rim, the 
center and arms to be in good proportion’ to the 
wheel; the fly-wheel and piston of the large cylin- 
der to properly balance the extra length of crank 
end of beam and connecting rods. Bolts for joints 
“an center to be turned, and holes reamed to fi 

ts. 

Main COLUMN OR AIR VESSEL.—To be made of 
strong cast-iron, according to the proportions 

iven in the plan ; two sections of the Gane are to 
made for discharge valve boxes, as shown in the 
plan ; all joints to be faced off, metal to metal ; 
joint bolts of the column to be one and three- 
eighths (13g) inches in diameter, and to be seven 
(7) inches from centre to center; ex the 
section, which connects the beam eras 
with the column, where they are to be placed as 
shown in plan. Bed or foundation for-column 
to be two and one-half (24) inches thick, to be 
truly bedded on the f m, and to have a 
body of red lead, mixed with boiled linseed oil, 
between the plate and foundation. There are to 
be two (2) doors or manholes for admission into 
the base of the column. The column, or air vessel, 
is to be covered with lagging and staves of black 
walnut, fastened by brass bands, at proper 
distances. A six (6) inch gate to be 
laced at the bottom of the column or air vessel. 

ere are to be two (2) rods two and one-half (244) 
inches in diameter, from foundation plate to the 
top or cover of air vessel, with a swivel on each, 
with steps on same, twelve (12) inches apart from 
top to bottom. 

CHECK VALVE.—A check valve forty-five (45) 
inches inside diameter, will be at the con- 
nection of the force main with the base of the 
column, as shown in the design, and the contrac- 
tor will make connection from the check valve to 
the end of the present force main, with a branch 
with cover for admission to check valve, accord- 
ing to pian. : 

he contractor is to furnish cast-iron beam# for 
lower floor, and bolt and fit the same in 
like the present engine; the sectional area to be 
the same. 


Matn WaTER Pumps.—To be double forty- 
two (42) inches in thameter, and to work feet 
stroke pebghic’ a or heavy a i ae on 
top and side o mp, for reception of c er 
foundation ; me’ o finGh che tnd Bee ts 
(15g) inches thick. Pump head or covers to have 
brass i also in gland. 


metal to metal; jo 
(14g) inches in diameter, and seven (7) inches from 
center to center; bolts to be turned, and the 
reamed to fit the bolts. 


spindle 
nuts on each, the lock-nut to be cast with an: : 
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four (4) inches long, to be made sccording to > 


CHANNEL Way.—To have a partition 
through the center, from end toend, | 

Pump PLUNGER.—To be made of strong cast-iron, 
with arms or ribs one and one-half (144) inches 
thick, with brass nuts for follower bolts, and brass 
packing rings—follower bolts to be of steel and 
steel springs, as shown in the plan. 
inn a ae ee ere are ~ be one 

and condenser, chan way, hot well, 
foot and | delivery valve, tw e ‘sion, one 
leading to the present condenser, with stop-valve 
made of brass, and brass seat, and one ing to 
the new condenser made of brass, and brass seat ; 
two injection pipes, one leading to the present 
enser and one leading to the new condenser, 
with brass regulating valve in each ; check valve 
and seat-to be at the bottom of the well, and all 
necessary to be connected therewith. Air- 
pump head or cover te have brass bushing, and 
also in gland. 

The Se to be worked from a crank on the 
outer end of the fly-wheel shaft and connected to 
a beam, the beam to be ten (10) feet from center to 
center, the beam to be supported on two columns 
braced to the condenser. 

The air pump to have four (4) feet stroke by 
thirty-six (36) inches bore, with trunk on the bucket 
half the area of the — in diameter. All valves 
to be — rubber, one (1) inch thick; beam to be 
made in two slabs, one (1) inch thick, of Otis steel. 
There will also be one feed pump to be worked 
from the beam, all to be made according to the 
lan. There is to bea small gallery, the length of 
the air pump beam, at the height of the lower side 
of the m, and stairs from the cast-iron floor 
to the same, with brass railing on the whole. 

There are to be two brace columns on each side 
of the top of high steam cylinder, leading down to 
the top of the foundation, six (6) inches in diame- 
ter on top and seven (7) inches at the lower end, 
and three-quarters (°4) of an inch thick, witha 
foot on the end of each column to fasten the same. 

There is to be a steam pipe, four (4) inches inside 
diameter, from the main steam pipe to the exhaust 
pipe of the high steam cylinder with brass stop 
valve, with provision to handle the same. 

The gallery at top of air column to go round and 
over the front of both cylinders, with brass railing 
one and a half (114) inches in diameter. 

There is to be a platform at the top of each cylin- 
der, made strong enough to bind and fasten the 
cylinders to the air column and gallery from one 
to the other, with stairs and brass rai to the 
cast-iron floor below. 

The contractor is to take the present foundation 
as it is, and cut and dress the same when necessary, 
and drill all holes in the same. 

The contractor is to furnish all the necessary 
eae for 7 eco gro nuts — holts for 
e engine and pumps, the engine to be in eve 
respect thoroughly finished. . 

contractor is to make all working drawings 
necessary, subject to the approval of the Water 
Commissioners or their engineer, and to make 
duplicates of them for the commissioners. 
fl the lagging. brass bands and abestos covering 
must be put on to the approval of the commis- 
sioners or their engineer. 

The contractor is to build and erect the elevated 
cast-iron floor according to the plan and specifica- 
_ furnished, or to duplicate the present cast-iron 

oor. 

The contractor is to do everything which may be 
necessary to insure strength, durability, tasteful 
remo and perfection of working, though such 
things may be omitted from these specifications, 
or the drawings to which they refer. No extras 
whatever will be allowed. 

The Water Commissioners or their engineer, or 
any person appointed by them or him, have 
power and li to inspect the whole or any part 
of the engine and other work, during the entire 
course of their manufacture or subsequently, and 
shail have free access to them at reasonable 


non pemangy -\onpewt i not allow the ——— 

re machinery, or an ion of it, 
freon ontelas the city of Detroit’ vithout their 
written permission. — 

The engine shall be placed and set up in complete 
working order, in buildings erected oe Board 
of Water Commissioners on the land belonging to 
the board, situated in Hamtramck, county of 


W. 
The caine toh bo supplied with all needful, 
and complete appendages, 














the fixings thereof, and all other matters and things 
whatever pertaining, incident or appurtenant to 
the engine, machinery, and other work and ap- 
paratus, and their supports, as well as all valves 
and for cylinder indicator. ; 


castings shall be even and sound, both exter- | 1881. 


nally and internally, and shall be carefully cleaned 
and smoothed. The cylinder, air pomp, water 
pumps and plungers shall be made of mottled gray 
and white iron, 


m No. 1 Lake Superior charcoal 
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ENGINEERING NEWS. 


the first day of May, 1891. The section now under 
contract in British Columbia is to be finished by 
June 30, 1885, the remainin ion of the West- 
ern Section lying between Yale and Fort Moody 
is to be completed by the first day of May, 
The government agrees to grant to the 
}company a subsidy in money of $25,000,- 
25,000,000 acres in land, for which 
| subsidies the construction of the railway is guar- 
\anteed. The subsidies are to be paid and the road 


. as hard as can be worked, and shall be bored | constructed as follows: The Central Section of 


turned perfectly 


account permitted in case o 
ng therein, nor shall any 
ings be made in = sand. The bright work shall 
be free from air holes and spots, and shall be 
properly cleaned to remove the marks of the tool. 


parallel and traly cylindrical | 1,350 miles, the first 900 miles at $10,000 per mile 

throughout, no stopping or plugging being on any | and $1,000,000 ; the second 450 miles at $15,333 per | 
P any holes or flaws ap- | mile and $6,000,000; total, $15,000,000. The Eastern 

rtion of the cast-| Section of about 650 miles on a subsidy equal to 


| $15,384.61 per mile, or a total of $10,000,000. The 
| land subsidy is divided as follows: For the Cem 
| tral Section, first 900 miles, 12,500 acres per mile, 


he wrought-iron shall be free from specks, and | worth about $11,250,000; second 450 miles, 16,- 


shut or hammer marks, and shall finish to the true | 666 


and full dimensions of the work in which it 1s 
used. All long rods being properly swelled in the 
middle, or otherwise enlarged or drawn down, as 
the case may require, and shall be forged into 
paper and be finished in the best style, 
with proper moldings, hollows and chamfers; end 
all the bright work (after being pee draw- 
filed in the direction of the strain) shall be 
smoothed with fine emery, and finished in the best 
style of dead polish. 

he brasses shall be made of a strong and dura- 
ble mixture of pure copper and tin; no lead, zinc 
or antimony being used therewith, and shall be 
_ oo to the parts for which they are in- 
ten . 


All covers, counters, = and joints, shall be 


properly taced, bored, hollowed, molded, cham- 
fered and fitted, as the case may require, and 
according to the most approved practice, and all 
the working parts of the engine shall in like man- 
ner be well and accurately fitted, finished, fixed 
and adjusted; and special hall also be taken 
to balance the working parts at the two ends of 
the beams, and likewise to correct the unequal 
action of the cranks. 

The parts of the engine, machinery, apparatus 
and appendages, not left bright, shall be painted 
over with gvod lead and boiled oil, after ae 
thoroughly examined by the engineer, and well- 
cleaned and smoothed, before leaving the con- 
tractors’ premises; and after being erected and set 
at work, and in all other respects completed, the 
engine shall receive three (3) coats of lead 
and boiled oil, finished dark green, or such color as 
may be required ; with all moldings, and other 
like parts, picked out in color or black, and shall 
be nally twice coated with the best carriage 
varnish. 

This engine, except where differences are herein 
specified, to be an exact duplicate of the present 
engine. 

ll material and work must be satisfactory to 
the —— of the Board of Water Commission- 
ers, while in progress, and at completion. 
There are to be furnished for 


main engine 
one new revolution counter, one new steam gauge, 
one new vacuum gauge, all y finished, 
and tasteful in appearance—or du to those 
on present engine. 





THE CANADIAN PACIFIC—THE TERMS OF 
THE CONTRACT WITH THE SYNDICATE 
AS PRESENTED TO THE DOMINION PAR- 
LIAMENT. 


The Canadian Pacific Railroad syndicate 
ment was up for debate in 
Commons 





week. The contract is with 
Stephen and Duncan McIntyre, of Montreal; J. 
Kennedy, of New York; R. B. A and J. J. Hill, 


of St. oe Minn.; Morton, Rose & Co., of London, ' 


: of Paris, | 
France. The road is divided into four sections; the | 


and Konk, Reinach & Co., 


arrange- | 
the Dominion House of 


the | least rusty. Buildings 


total, 18,750 acres. The Eastern Section of 
650 miles has a subsidy equal to 9,615.25 acres 
per mile, or 6,250,000, making a total of 25,000,000 
acres. 

The company will be known as the Canada Paci- 
fic Railway Company. The directors will be Geo. 
Stephen, Duncan Mc{ntyre, J. 8. Kennedy, R. B. 

| Angus, J. J. Hill, H. Stafford Northcote, P. P. 
Grenfell, C. D. Rose, the three latter of London, 
England, and Baron Reinach, of Paris. The capi- 


| tal stock is to be $25,000,000. The chief place of | 


business is to be Montreal. 
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OHIO CORPORATIONS, 





During the year ending Nov. 15, 544 certifi- 
cates were filed in the office of the Secretary of 
State of Ohio, with an authorized capital stock of 
$104,462,700 ; increase of capital stock during the 
year, $24,378,890 ; decrease of capital stock, $765,- 
000. 


Among these were : 

Manufacturing—162 new companies, capital, 
$15,667,000 ; 16 increased capital, $3,199,000 ; one 
decreased capital, $20,000. 

Mining—26 companies, capital, $22,362,100 ; one 
decreased capital, $90,000. 

Mining and Manufacturing—14 new companies, 
—. $8,696,000 ; two decreased capital, $440,- 


Railroads—35 new companies, capital $25,- 
581,500: 11 inereased capital stock in ag- 
gregate, $17,850,000; 8 extension of lines and 
seven consolidated under a new name. 

Street Railroads—Six new companies, $1,350,000 
one increased its ital $700,000. 

* Gas Companies—Two new companies, capital 
$80,000; three increased capital, $52,640. 

One plank road, capital, $16.250. 

Nineteen telegraph and telephone companies, 
capital $410,800; two increase of capital, $25,000. 

water-works companies, capital, $374,000. 


. 
, 


It should be remembered in this connection that 
under the Revised Statutes, since Jan. 1,.that all | pipes have been laid through the streets. For 


.66 acres jo mile, worth about $75,000,000 ; | 


| hours, to either cut off the architects’ and builders’ 
heads, or transport them to—the United States for 
life. The yearly statistics, which have been care- 
fully gathered, of the losses by fire in the United 
States, show that they equal in value the annual 
cotton crop of the south! Imagine what the ac- 
cumulation of wealth would be in our country if 
we but had the fire-proof buildings of Europe. 
There is no reason why New York and Boston, 
Philadelphia and Chichgo, should not be as fire- 
proof as Paris. To destroy the latter city by fire, 
ten years ago, the communists found impossible, 
and they only succeeded in burning out the in- 
terior of some of the public buildings by first fill- 
ing them with the most combustible of materials, 
saturated with barrels of petroleum, pitch and tar. 
To burn up Boston, it would not require these ac- 
cessories; a lighted match, on a windy night, 
thrown behind a wooden partition, or ceiling, or 
under the wooden floors. where the carpenters 
have carefully hid away their shavings, is almost 
sure to do the work.—Boston Herald. 
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THE CORROSION OF IRON in boilers is due, for the 
most part, according to M. Lodin, to the absorp- 
tion by the iron of the oxygen in the water, aud 
but slightly by the absorption of oxygen set free 
by the decomposition of the water. 

ep 9 eee 

The Jablochkoff light is to be intrcduced by M. Her ve 
Mangon, into the Conservatoire, at Paris. It will be 
| fed by aGramme wachine, which the establishment has 
| purchased for its constant use. The light will be placed 
| in the amphitheatre, where M. Herve-Mangon delivers, 
twice a week, his own lectures. 





| GENERAL INTELLIGENCE. 


| ¢47~ We solicit and are always pleased to publish in these 
| columns any items of interest that mcy be furnished us 


GAS AND WATER. 

The St. Joseph (Mo.) Water-works, which has been in 
| course of construction during the past year, was com- 
| pleted on the 20th, and the pumping of water into the 
| eight-million-gallon reservoir commenced. Two other 
| large reservoirs are almost completed. The city has 

twenty-four miles of pipe laid in the streets. 

The Fair Haven (Cayuga Co, N. Y.) Water-works, 
now about completed, are among the best in the State. 
The source is Inman pond, four miles north of the vil 
lage, which lies at an elevation of 197 feet 

|}above the highest and 250 feet above the lowest 
| part of the corporation. It oecupies about eighty acres 
| of surface and is fed by subterranean streams, having 
| no known inlet. Its depth has never been fathomed, 
| but it continues at the same height —— the year, 
| thus affording an unfailing supply. A frog was never 
| seen in it, and it was destitute of fish until stocked by 
| Mr. Inman about fifty years ago. The pond is sur- 
| rounded by a ledge of blue flint stone, the summit of 
| which is thirty-five feet from the water, and rises from 
| the surrounding country in a conical form. Geologists 
| say that the pond occupies the crater of an extinct vol 
| cano of preblstoric days. To tap the pond required a 
| tunnel to be cut for 150 feet through tough rock, which 
| occupied five months’ time. From the pond a ten-inch 
| iron main has been laid to the village and eight-inch 


re pur- 





certificates for incorporation, to be of force, must | poses, twenty-seven double hyurants have been placed in 


be accompanied by a certificate showing that there | Lr angi 
has been at least ten per cent. of the capital stock | ¥ lage. 
subscribed. It is estimated, owing to the fact that | M 
this has not become generally known or observed, | 


that one-half of the 544 o 


are ‘‘ paper” companies, 
ation. 


izations authorized 
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FIRES IN EUROPEAN CITIES. 





tal cities of pe is very rare. 


all fire proof. With tile .vofs, tile or stone floors, 
walls and partitions of heavy stone or brick ma- 
sonry, and stairways and halls built without the 


are not in active oper- 


A fire of any magnitude in any of thecontinen-| but the gates are so constructed that 


thoroughly command every building in the 


GUNPOWDER WaTER SuPPLY—COMPLETION OF LAKE 
ONTEBELLO.—Lake Montebello is one and a half miles 
| around, 31 feet deep, and covers an area of 60 acres. 
| Its capacity is five hundred million gallons of water. 
| The lake, which is intended as a storage lake for the Gun- 
| el supply, is located between the Hartford and 
| Hillen roads, about two miles from the city limits, and 

is at the mouth of the big tunnel leading from Loch 

Raven to the city. As soon as the gates are rigged the 
\lake will be ready for the reception of water, 
water 


The smallest |could be passed into the city without being first 
blaze is looked upon asan affair of importance, | stored 
and in such a town as Heidelberg, in Germany, |? Lake, on the Johns Hopkins pro 
when an alarm is sounded, the firemen arrange 


as if they were getting themselves up for aw ct 


at Lake Montebello. The work on Clif- 
. operty near the city 
| limits, was commenced last year, a will be ready to 


| let the waterin in June next, though it may not be 


' 


da 
ls ey not only wait to put on| up so high now that if there was a water famine in Bal- 
| their uniform, but they black their boots and in- | 


dulge * a clean shave if their appearance is in the | throu 
in Germany, asa rule, are 


more, water could be brought in from the Gunpowder 

the tunnel. The tunnel is entirely completed 
| and shafts are all filled up. A tour of inspection 
| will be made of it after the holidays, which will necessi- 
|tate a walk clear through the entire seven miles of 
jtunneling. It is estimated that it will require 


f five to six hours to f | 
introduction of wood in any. shape, there is but a| pedest: ad oe perform the walk, as 


rianism is not an easy task inside the tunnel. Ac- 


slim chance for the fire fiend to get a foothold, and cording to estimate, the Gunpowder River will 


much less to under any headway. Europeans one hundred and fifty 
c ol sith te vagne Sour haunt- 


and it very seldom happens that their own | weeden nn ols candeudlan 


suppl 

million gallons per day, ond tar 

| eight months in the yearthe supply will be over two 

| hundred million oullons ay. The average con- 

sumption of water in Bal is from fifteen to six- 

y. tor Gun- 

uPt ~ = cit ~~ te 

Wing about que-ciett to rom 
Some of the b 
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Eeeres me super 5 Oe SET VICE 
so that the entire city anes the 
wader, if necessary to do so. ca- 
of the is about teh times that 
of Jones’ Falls. in seasons the capacity 
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‘of the. Jones’ Falls supply is about equal to the 
city’s consumption. For several years the | 
temporary supply from the Gunpowder pre-. 
vented a scarcity’ of water during dry seasons. | 
Loch Raven, at the head of the Gunpowder supply, is— 
nine and a half miles around, and is encircled by a driv- | 
ing avenue 30 feet wide, The drivearound Lake Monte- 
bello will be part 60 and part 80 feet wide. It is comple- 
ted except as to the graveling. The work upon the per- 
manent supply was commenced in December, 1875, and | 
it is calculated that, including the dam, it will be com- 
pleted within the appropriation of four million dollars. 
Several accidents have occurred during the progress of 
the work, and altogether thirty-four persons lost their 
lives. ~—Baltimore Sun, 
—- OO ---—- 


ELECTRICITY. 


Samuel Rogers and others have organized under the | 
name of the Consolidated Steam Company of America, | 
with a capital of $10,000,000. 


Marvin Green, Tracy R. Edson, James H. Baker, T. 
A. Edison and others have filed articles of incorporation 
as the Electric Iluminating Company, of New York, 
with a capital of $1,000,000. 

The expense of the city of New York for gas for | 
street-lamps is $495,000. If the increased price of $3 
per lamp, which is asked by the gas companies, is al- 
lowed it will add $70,000 to that amount. 


The electric system of illumination has been intro- | 
duced into the Reading Iron-works with satisfactory | 
results, There are thirty-two “ double lamps,” and it is | 
estimated the cost to run these per night is $5, or a cost | 
of about $1,500 for 300 nights, a very great saving over | 
gaslight, besides furnishing sufficient light for the men | 
to work with tho utmost satisfaction to themselves and | 
their employers. i 

A very pewerful electric light of the Brush system | 
was exhibited »» Nov. 20 at the London works of the | 
Angio-American Electric Light Company. The lamp, | 
of the ordinary Brush type, carries carbons 1.25 inches | 
in diameter, and the energy of the current wass¢ strong | 
that the carbons were raised to a white heat two inches | 
from tisarc. Tho current was generated by a 16-light 
machine. The photometric power of the light is said to | 
be 47,000 standard candles. 


The electric light has just been introduced by the 
Boston & Albany Company, not only for lighting its | 
large passenger station in Boston, but also its freight- | 
house, engine-house and switching yard. Two electric 
lights suspended in the yard from high poles are found 
to greatly facilitate the night work of switch-tenders 
and train men. Six lights are used in the passenger | 
station, and the whole number to be used about build- 
ings and tracks is 32, supplied by two Brush machines. 

—_- oe — 


STREETS, DRAINAGE, ETC. 


The great Washington avenue sewer tunnel in Mil- 
waukee is s0 far as the contracts that have 
been let aré concerned. The total length of the tunnel 
is 4,600 feet, and the diameter is eight feet. The first 
section contract was awarded to Kirkham & Turner: | 
the second to 8. A. Harrison, and the third and last to 
Michael Rice. The following sums of money have been | 
paid to them respectively: $8,652.93; $21,229,80; | 22,- | 
470 00, and extras divided among the three, $1,000, | 
making a grand total of $52,352.78. The work was | 
commenced in the fall of 1878, and has been prosecuted | 
almost continuously ever since. The idea of the sewer | 
was originated by Commissioner Blodgett and Assist- | 
ant Engineer Theodore Brown. The original drawings | 
were made by the latter, and to the present City En-| 
gineer and his corps belong the credit of the ex- | 
ecution of the work. The sewer is designed to drain the | 
Ninth and Tenth Wards and portions of the Second and 
Fourth, The greatest depth under the surface of the 
tunnel is 56 feet. To complete the work a tunnel two 
blocks in length will yet have to be made to connect with 
the sewer on the north, and on the south a 1,200-foot 
tunnel! will be made throuch the hill that overhangs the 
Menomonee. The City Engineer hopes tocomplete the 
work early next year, and the contracts will be let just 
as soon as possible. 

Assistant Engineer Beuzenberg reports Shat estimates 
have been made for the improvement of three and a 
third miles of streets, alleys and canals on the South 
Side, the work to be accomplished next year. The esti- 
mates include 10,610 cubic yards of excavations, 55,733 
yards of filling, 281,598 yards of dredging, 3,061 yards 
of vel, 3,814 square yards of alley paving, 0,618 
yards of gutter paving, 17,737 yards of wood 
block paving, 1,548 linear feet of 
planking, 5.610 feet of plank curbing, and 7,061 feet of 
docking. A recapitulation of the streets and alleys im- 

roved the past vear, places the total length at 28,207 

ineal feet or 5,342 miles, which required 7,159 cubic 
yards of gravel, at a cost of $9,984 73; 6,479 square 
yards of gutter paving, costing $2,209.86; 2,157 yards 
of alley paving, costing $966.32; 43,023 yards biock 
paving, costing $58,312.03; 8,749 lineal feet sidewaik 
planking, costing $1,910.92, and 15,688 feet of plank 
curbing, costing $2,951.84, making ‘an aggregate cost 
of the improvements of $87,789.34. During the year 
estimates were prepared for docking and dredying a 
total length of river and canals to be improved of 6,196 
lineal feet, which will require 281,598 cubic yards of 
dredging and 7,061 yards of docking, The reports of 
the east and west side engineers have not yet been re- 
turned. —Milwaukee Sentinel. 2 


vepiiiiaiinn ccm: 
BRIDGES. 

Florida is to have $250,000 for a new Custom House 
at Pensacole. The bill has pissed both Houses. 

It is expected that work on the superstructure’ of the 
Brooklyn bridge will be begun in January, and that by 
Coreen, 1881, the structure will be opened for public 
tra 





| the Chi 
| draw for the canal feeder at Ottawa, Lll., for the C., R. 
|l. & P. They are also manufacturin 


| Should give preference to a 
ever they can get them at rates which are 
| points above pur. 


| will not be less than one thousand mi 


sidewalk | 


ENGINEERING NEWS. Deo. 25, 1880. 


The Ross County C 
“ on ty Sagres A gphamamamiae” auapeoets me depecmant of qugjncers began operations at Lexing- 


iron 
ir 
ee ee road will bear simultaneously with the filing of articles 5f 


the expense. ome in Indiana, organizing the Lake Eric & 
The new iron bridge building at Haverhill by the Bos- Be Lous Raitroad Gowaoe tal of $3,000, - 
ton & Maine Waliread will be the ievieeb strongest | 000, to build a road from to the south- 
rare New England, a total length ‘ermillion County. i 

of 720 feet, and two caleulated to | in . len; . thle re 
carry 3,500 pounds to the linear f 

Rust & neers and con 

the Sothothog eetens einen tA San ieos Grow aa 
over Fox River, at Green Bay, Wis., for the Milwaukee 
& Northern road ; an iron bridge over Cedar River for 
, Rock Island & Pacific road ; and an iron 


road, in Vermil- 
160 miles, called the Indiana 
organizations are in the 

an old one. Hiram W. 
mings, of Chicago ; 

2,200 car axles . Brown, of New York, 
for the U. 8. Rolling Stock Co., of Chicago. - If the road is built 
eae gt Ps: inois counties named in the articles it 


N ‘ The Somerset & Cambria Railroad has laid 37 miles 
Oe oie ete es re iplentiful, but | investors | of track during October, November and December, the 
last rail being laid upon Dec. 16, 1880. The road is 
from Somerset, a to Johnstown, Pa., in Somerset and 
Tt is cationnted thas the cossiie: ‘Your witl-be tdesintenl | tre’ Pariarree nadie senate ne 
in the accivity of railroad co tion within the bor- | gauge. The maximum grade is 80 feet per mile: sbarp- 
ders of Iowa, and that the total mileage of new roads | est curve, 400 feet radius: 60-Ib. steel rails, fish-plate 
les. splices, Pennsylvania Steel Co.’s switches, iron bridaes, 
A party of engineers are now at work making obser- | first-class stone ballast, brick depots; 
vations along che proposed route of the Toledo & In-| one tunnel (Hog Back), near Johnstowr, 300 feet long. 
diana Northern. hen this task is completed, the en- The principal elevations are as follows: Johnstown, 
gineers will submit their report, and it is then expected | above side, 1,184 feet ; Summit, 2,206 feet ; Somersct, 
that the enterprise will take definite shape. 12, — -— a ae oe ee is a 
A Madison dispatch says: ‘ Articles of association of | PPoOngation of the Somerset neral Point Railroad. 
the Portage & Sabo’ Hafivand Company were filed | Wich was built in 1870-71. Charles Ackenhiel, Chief 
with the Secretary of State of Wisconsin, Dec. 15. The| 2"gineer. Mineral Point, oras it is now called, Rock- 
capital stook is, $260,000, and the incorporators are — oe eit peng 9 thereon —— a 
t! Z . “9 from Som i. iz 
ee = _ id men ot Portage and Baraboo, and ; en eth of dl 42 les, The " ‘gies Rockwood 
; ‘ ollows Cox’s Creek, a tary of Casslemans River 
The State of Texas~ promises to reap a great harvest ; miles. from 2 
from the numerous raltronde it contains and those pro- eye —-> empties oa Bean 
jected. The Mexican business will chiefly pass through it | thence down Stony Creek to Johnstown. The iron has 


and greatly increase the value of itsJand. New York and furnished 5 Com ’ 
Texas land scrip ought, therefore, to be cheap at the I Randelen eae —. Pe: Same 


prevailing price, 2314. “DREW THE LEVER ! 
The demand for old iron rails has rather stiffened a was ae coils. anil 
pce Western mills are now paying from $32 to With both hand@ at his throbbing bead: 
$33.50 per ton, Since = eo seer came | “ T drew the wrong lever standing here 
on, roadmasters are unable to gather up rails scattered stood Roan 
along their lines, and asa result stocks at the rolling- ee anne wr 
“ But before I could draw it back again 


mills are considerably reduced. 
Articles of consolidation were filed with the On came the fast express, and then— 
*“ Then came a roar and a crash that shook 


of State of Kansas on the 16th by the officers of the 

Kansas City, Lawrence & Southern Railroad, the South- This cabin floor, but I could not look 

=e or Se oo and the ae “ At the wreck, for I knew the dead would peer 
tounty Railroa e name of the new com is the With strange dull eyes at their murderer here." 

Kansas City, Lawrence and Southwestern. par! ~ 


‘ The arn head. oh og - build the extension of the 
ndiana, Bloomington & Western road to Columbus, ion 
Ohio, are in the market for 14,000 tons of steel rails That's wh :t the pointeman sald. 
weighing 56 pounds to the yard. This statement is Wath. beth, hands ot Sie Ceepenas eee. 
made by a member of the executive board, and indicates oO - of this nineteenth-entury time, 
that they are determined on building the road. Who hold low dividends as = crime, 


eres — ae oe Saher on pe Eatin Drawing of levers until one feels 

down. The work will be commenced immediately. tae oe 
reported to have made arrangements to extend Tesyoad | Salone will ye have pointamen to say— 

from Gorham, the present southern terminus, to Potter ; —Good Words. 


County, Pa. For this purpose the company has secured iario Official, published : 
the rights of the old Geneva, Hornells & Pine Creek ote ene ee the Republic om of eeeioe, 
Railway, thirty-five miles of which were graded some | 99 ‘has the following items concerning’ railroads in that 
year aoe : country: ‘ Phe executive has been authorized, by both 
The long contested suit of Westinghouse against | houses, to contract with the government of the State of 
Eames for an alleged infringement of air-brake patents, | Morelos, for the building of a railroad branch to con- 
involving the Eames Vacuum Brake Company, Water- | nect the line bearing the name of that State with the 
town, N. Y., has been abandoned, Westinghouse with- | Vera Cruz trunk-line, atfa point that may be deemed the 
drawing the action and paying costs. The suit has been | most fit. ‘The same tenituhive has reformed Ar- 
one in which the railway companies were preatly inter- | ticle 2 of the law of June 2, 1 which authorized the 
— and it means an end of a great air-brake monop- 
oly. 
Work. on the Central City, Deadwood & Eastern 
Railroad n on Monday last, with Archibald Mc- 
| Arthur, of Chicago, as contractor. The road, under 
the contract, is to be completed by Aug. 1. The road 
connects Deadwood, Central, and Lead Cities with the 
| coal-fields and foot-hills. Its course is down Whitewood 
Cafion, witha tunnel through the mountain of 1,500 
| feet. g 
| The people of Crawfordsville, Ind., are agitating th ; . 
water-works, They talk of the direct pumping. plan, SEE ee Oe ok the ln 
and will get their water supply from the celebrated — i eee oP aoe Ssteremed | 
Vanclebe Springs, near the city, which will afford an | ™@ne pen =e or - 
| inexhaustable er as pure and healthy water as 
| the world affords. Crawfordsville is a city of about 
| 7,000 le, and one of the most thrifty county towns 
| in Indiana. ‘ 
| Telegrams from the city of Mexico announce the 
| co f two additional lines awarded to the 
, Mexican Nation 


u al Company, 
_ with a subsidy of $8,000 per kilometer, from 
| Morelia north to Salamanca and south to. 
| and the line from San Luis Potosi to Zacatecas. — 
that the Mexican government had formally : 
| the organization and bases of the Mexican |! 
| Company. 7 
| ate Valley Railroad € 
| fin eir pre survey from > a 
| South River on the River ranch 
| mond & Alleghany Railroad, and the section | 

ints will 


t a few 


* Drew the wrong lever’ “ Yes, Lsay ! 
Go, tell my wife, and—take me away '" 
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